PRACTICE DEVELOPMENT

YOGA FOR WOMEN WITH BREAST
CANCER-RELATED LYMPHOEDEMA:

A PRELIMINARY 6-MONTH STUDY

Background: The lifelong nature of breast cancer-related lymphoedema (BCRL) requires an exploration

of activities that may be of potential benefit. Exercise trials in BCRL are becoming more common. Aims:

To determine if the continued practice of yoga for 6 months imparts measureable benefits in reduction of
lymphoedema, self-reported symptoms, and quality of life (QOL). Methods: Women who had previously
completed a 4-week yoga programme as part of a randomised control trial were invited to return for
reassessment 6 months after the intervention ceased. Lymphoedema status was measured using bioimpedance
spectroscopy (BIS), perometry, tonometry and lymphoedema symptoms, and QOL were assessed. Follow-

up measurements were compared to baseline and those who had continued yoga were compared to those
who had not. Results: Although there were no statistically significant differences between the groups,

trends suggested a benefit in continuing yoga for reduction of lymphoedema affected arm volume by BIS and
perometry and skin softening by tonometry. QOL scores has declined more in the discontinued group than
among women who continued yoga. Conclusion: Yoga is a popular and potentially safe activity for women with
BCRL. This study demonstrates trends in improvement of both objective and subjective measures that justify
further investigation by future larger, longer-term investigations.

Breast cancer-related
lymphoedema

Yoga

nnovation in the treatment of breast

cancer is reducing the level of collateral

damage to the lymphatic system,
however, injury during surgery, lymph
node removal, or radiation therapy
is often unavoidable and can lead to
lymphoedema of the arm, breast, or trunk
(Cormier et al, 2010). Most women do
not develop arm lymphoedema, but as
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many as 89% of breast cancer survivors
experience transient symptoms at some
time and all may be considered in a latent
phase and at risk for the remainder of
their lives.

Breast cancer-related lymphoedema
(BCRL) can manifest at any time with
cases being recorded from immediately

‘Injury during surgery,
lymph node removal, or
radiation therapy is often
unavoidable and can lead
to lymphoedema of the
arm, breast, or trunk’

following surgery to decades after all
cancer therapies have ceased (Clark

et al, 2005; Norman et al, 2009). BCRL
is a chronic condition that must be
managed for the patient’s remaining life
span (Petrek et al, 2000) to minimise
the negative impact on quality of life,
increase the ability to partake in work,
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family and recreational activities or
hobbies, and improve self image (Radina,
2009). Therefore, it is, important to
identify beneficial activities that are
accessible, inexpensive and can be
performed independently of ongoing
professional supervision.

Evidence that all forms of exercise
including vigorous activities are
beneficial for women recovering from
breast cancer and may prevent cancer
recurrence (Cadmus et al, 2009) is
driving a trend toward recommending
that breast cancer survivors exercise
to maintain health and prevent disease
recurrence. Similarly, supervised
progressive exercise programmes
have been shown to benefit women
with BCRL (Schmitz et al, 2009) and
activities involving the arm on the
affected side is correlated to a reduced
incidence of arm lymphoedema (Hayes
et al, 2008). However, little is known
about specific activities that may
potentially reduce lymphoedema status
or risk of onset.



Yoga is a popular practice adopted as
a regular activity by 2.9% of Australians
with as many as 2% using yoga for
specific therapeutic purposes (Penman,
2008). Studies of the use of yoga by breast
cancer patients and survivors suggest
that yoga may impart both physical and
emotional benefits, as well as reducing
symptoms and increasing overall quality of
life (Bower et al, 2005; Moadel et al, 2007,
Rao et al, 2007; 2009, Vadiraja et al, 2009).
This increasing popularity has brought
yoga practice under scientific scrutiny
with a number of studies confirming that
yoga practice increases muscle strength,
flexibility, and range of movement (Bower
et al, 2005, Danhauer et al, 2009).

Research across a broad spectrum of
health disciplines reveals the benefits of
yoga in symptomatic improvement of a
range of chronic conditions (Bower
et al, 2005) and as many as 90% of people
practicing yoga do so to address mental
health issues such as sleep disorders,
anxiety, depression, and stress (Penman,
2008). Yoga breathing, relaxation and
meditation have proven to be more
beneficial in reducing stress and increasing
a sense of wellbeing than exercise alone
(Ross and Thomas, 2010) and can be
practiced even when a person is ill or
immobilised (Danhauer et al, 2009).

Women with atm lymphoedema
report the need for coping strategies
to deal with the mental health and
psychosocial impacts of BCRL and some
find spiritual or religious activities with
the support of others important coping
mechanisms (Heppner et al, 2009; Shih
et al, 2009). Yoga practices, such as mindful
meditation and breathing exercises, foster
self-control (Posadzki and Glass, 2010)
and mindful meditation is shown to foster
a sense of hope in adults (Sears and Kraus,
2009). Yoga has the potential to address
physical, emotional and mental needs and
can be adapted to suit the abilities of the
individual.

The attention to self awareness and
mindful exercise employed during yoga
practice may enhance a woman'’s ability
to identify symptoms. Such subjective
measures are gaining recognition as an
early sign of the need for intervention

and effective measures of change in
lymphoedema status (Armer et al, 2003).

Yoga classes are often easy to access
through local community organisations
and services, and can be adapted to cater
for all stages of ability. This is important
as adherence to exercise programmes
increases the effectiveness of the
intervention (Danhauer et al, 2009;
Hayes et al, 2009; Schmitz et al, 2009).
Yoga practice encourages long-term
adoption of beneficial behaviours, is
inexpensive to practice, can be a source
of enjoyable social interaction, and can
be achieved by a wide spectrum of the
population.

Yoga has been used successfully in
management programmes for filarial
lymphoedema in India where yoga
exercises and breathing techniques
are integrated into lymphoedema
management programmes (Narahari
et al, 2008; 2010), however, there have
been no previous reports of yoga as
an intervention for the management of
BCRL

This study aimed to ascertain if a
4-week intervention introducing a yoga
programme to women with BCRL
would lead to long-term use of yoga
practice, and to determine if regular yoga
practice imparts any benefit in terms of
lymphoedema status, symptoms, or overall
quality of life. The study was approved
by the Flinders Clinical Research Ethics
Committee (FCREC), Adelaide, Australia.

Method

Thirty-five women who participated in

a 4-week, randomised controlled trial
(RCT) on the effects of yoga in BCRL
were invited to retum for reassessment 6
months after the intervention had ceased.

Eighteen women responded and
were asked to report on their attendance
of yoga classes, or use of any parts of the
yoga home programme, in the intervening
period. Subjects were allocated to an
active group if they had either attended
weekly yoga classes or continued the
home yoga programme, including asanas
(modified yoga-based physical exercises)
a minimum of once per week, or to
the control group if they had continued
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neither. Participants were also asked to
report on their intention to practice yoga
in the future.

Yoga intervention

All participants had attended a single
self-management seminar prior to
commencing in the yoga programme. The
90-minute seminar included education
about normal lymphatic function,
damage occurring to the lymphatic
system during breast cancer treatment,
and risk factors for the development or
exacerbation of lymphoedema. Advice
was given on current best practice for
self-management, including a discussion
of self or partner lymphatic massage,
skin care, exercise and appropriate
compression therapies. All participants
were encouraged to commence and
continue appropriate self-care.

The initial yoga intervention was
a 4-week programme consisting of
weekly yoga class supported by a home
programme to perform on the remaining
6 days. The programme was devised
by Dr Maarten Immink in consultation
with a yoga advisory group consisting of
a lymphoedema practitioner and yoga
teachers with experience in yoga for
women with breast cancer. The trial was
given permission to use these practices
for research purposes by Satyananda
Yoga® Australia.

A progressive, standardised yoga
programme aimed at individuals
with no previous yoga experience
and based on the Satyananda Yoga®
tradition was developed in line with
exercise guidelines for lymphoedema
(Casley-Smith, 1999; Saraswati,
2001; 2008). This included avoiding
heavy loading of the affected arm
and restricting static postures while
emphasising continuous movement and
breathing exercises. All yoga practices
that would usually be done on the
floor were adapted to offer options
to be performed either sitting or
standing or both. The programme also
modelled lymphatic clearance principles
by commencing with clearing of the
trunk then working distal to proximal
in each arm. Examples of trunk and
arm movements are illustrated in Figure
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Kati Chakrakasana - waist rotating pose

Manibandha Naman (wrist bending)

\t'\mmm
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Skandha Chakra (shoulder rotation)

Figure |. The above images illustrate four of the movement series used in this study

[

The 90-minute weekly group
classes involved three main
activities: asanas, breathing exercises
(pranayamas), and meditation. A
modified 40-minute home programme
consisting of the same three main
activities and based on practices
learned in classes was supported
by an instruction manual describing
and illustrating the practices and
their alternatives, and a CD audio
recording of the relaxation exercise.

The classes were conducted

during late winter and early spring
and held at a community hall located
centrally to the recruitment area. The
female instructor was an accredited
Satyananda Yoga® teacher with over
20 years' teaching experience.

Data collection

All measurements were performed in
the Lymphoedema Assessment Clinic
(LAC) at Flinders Medical Centre in a
temperature-controlled environment.
Baseline characteristics, cancer
treatment history, and lymphoedema
history were collected at the pre-
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intervention measuring appointment
including presence of relevant
comorbidities such as heart disease,
hypertension, and diabetes. Information
regarding current use of hormone
therapies, compression garments,
lymphoedema treatment history, and
history of any injuries or infections in
the affected area were recorded.

Objective measures

The three objective measures of
lymphoedema status: bioimpedance
spectroscopy (BIS), perometry, and tissue
tonometry are all validated and used
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previously in trials conducted by the LAC
and elsewhere (Moseley et al, 2002;
Ridner, 2007). All objective measures
were taken at least twice at each
assessment point and an average of the
two measurements was recorded.

Bioimpedance spectroscopy

The InBody 3.0% system (BioSpace Ltd,
USA) mutti-frequency body and segmental
analyser was used to calculate the
extracellular fluid load of the affected arm
compared to the unaffected arm and body
mass index (BMI).

Perometry

Perometer (Pero-systems® Germany)
software was used to calculate a whole
arm volume and arm circumference at
3-mm intervals. Hand volumes using this
method are potentially inaccurate and
the first | 18mm (average hand length)
was excluded. Since the construction of
the frame also prevents measuring arm
volumes to the top of the shoulder, a
consistent length measurement for each
participant was determined by calculating
80% of the total arm length from the

tip of the middle finger to the anterior
axillary fold. This measurement was added
to the distal end point (I 18mm) to
determine the proximal end point of the
measure for each individual. This method
of length calculation ensured intemal
group consistency in measurements, and
that affected and unaffected limbs were
equalised for length.

Tonometry

A mechanical tissue tonometer (Flinders
Medical Centre Biomedical Engineering,
Australia) was used to measure tissue
resistance to pressure, giving an indication
of changes in the dermis and the extent of
any fibrotic induration.

Subjective measures

All subjective measures were recorded
before objective measures were taken.
Self-reported lymphoedema (SRL)
symptoms were measured using a
|0—point Likert scale (Likert, 1932) where
one indicated that the symptom was not
present, while 10 was the worst imaginable
experience of that symptom. Symptoms
of pain, heaviness, tightness, burming
sensations, anm temperature changes,

perceived size of the arm, and restriction
to range of motion were compared with
the unaffected arm and rated as they were
felt at the time of assessment. This scaling
system has been validated elsewhere
(McKenzie and Kalda, 2003).

Quality of life

Global quality of life was measured on a
visual analogue scale (VAS). The participant
was asked to place a vertical mark across
a 10cm horizontal line with end points
labelled ‘poor' and ‘excellent. The distance
in millimetres was measured from the left
end of the line to the point at which the
participant’s vertical mark dissected the
printed line — a higher value representing a
higher perceived quality of life (Grant et al,
1999).

Statistical analysis

All analyses were performed using STATA
statistical software, version 2.0 (StataCorp.
2011, USA) and R version 2.142 (R
Development Core Team, 201 |; Austria).
Baseline characteristics were expressed as
mean, standard deviation, and percentages.
P-values for baseline characteristics were
based on independent sample t-test for
continuous measures and Chi-squared test
for categories.

For objective measures, the unaffected
arm of each subject was used as a control
and the difference in objective measures
between the affected and unaffected
limbs was calculated. The difference in
net measures (affected minus unaffected)
from baseline to the final measurement,
represented the change score. The change
in objective measures was expressed as a
percentage change. The percentage change
(percentage of the objective measures
changed by yoga trial) was calculated using
the following formula:

Percentage change = baseline difference
— post intervention difference / baseline
difference x100

Where difference = affected arm —
unaffected arm

The objective measures were
expressed as means and 95% confidence
intervals of means. A muftilevel mixed
effects linear regression analysis was
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applied in STATA version 12.0 using the
xtmixed command to fit linear mixed
models of the continuous objective
measures and quality of life score to
assess significance (p<0.05) of differences
between the continued and discontinued
yoga. Baseline information was adjusted in
the linear mixed model.

Descriptive statistics for subjective
measures were expressed as median and
inter quartile range (IQR). The repeated
measures proportional odds logistic
regression analysis was used for subjective
measures to assess the significance
(p<0.05) of differences between continued
and discontinued yoga groups.

Results

Subjective symptoms remained equivocal
for both groups for tightness, buming, amm
temperature, and pins and needles, and
both groups experienced a reduction in
symptoms of pain. Both groups perceived
their limb size to have reduced slightly,
more so in those who continued yoga.
Although the quality of life scores declined
by 3.6% in the continued group, they
declined by 14.3% in the discontinued

group.

Table | shows the baseline
characteristics of the two groups and no
significant differences between the groups.
were found

Of the nine participants reporting
continued use of yoga practice, only two
were still attending weekly classes, the
remaining seven had continued the home
practice at least once per week and all
intended to continue yoga practice in the
future.

Of the nine participants who had not
continued yoga practice, four indicated
that they intended to practice yoga in the
future. Two of these had commenced the
home practice, however, one had been
diagnosed and treated for bowel cancer
and another had stopped over Christmas
without retuming to any yoga practice in
the new year.

Objective measures
There were no statistically significant
differences between the continued and



Table |

discontinued groups at 6-month follow-up,
however, some trends can be seen (Table
2). BIS and perometry values both reduced
slightly in the continued yoga group (14.3%
and 9.8% reduction in BIS and perometry,
respectively) where as both measures
increased in the discontinued yoga group
(25.4% and 16.7%).

Tonometry of the forearm indicated
a slight softening in the continued
yoga group and slight hardening in

Baseline characteristics of participants returning at six months follow-up

the discontinued group. Both groups
experienced slight hardening of the upper
arm and softening of the anterior and
posterior torso.

Single case studies

Clinically relevant changes in individuals
can illustrate trends seen in the data
and two case studies of participants
who continued with yoga and two
who did not are present as examples.
Selected results for these are shown in
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Table 3.

Discussion

The practice of yoga can be easily
adapted taking into consideration
lymphoedema exercise guidelines

and the health status, physical abilities,
and limitations of those who practice.
The inclusion of breathing exercises
mirrors current recommendations for
all lymphoedemas and the possibility of
managing stress though meditation may
help reduce the psychosocial stresses of
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Table 2

Results for Baseline and 6-month follow-up intervention between continued and discontinued yoga for 18 lymphoedema patients.
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Table 3 living with BCRL. Women with no prior

yoga experience can participate easily
and safely. As few as four instructor-
led group classes may be enough to
establish continued home practice for
some women, while it is probable that
for others this is not long enough to
experience benefits or establish habits
that would encourage continuation.

Selected case study results

Yoga classes available in the
community would not have the same
group composition as the classes
conducted within the present study,
where all members of the group had
BCRL and where group discussion and
the exchange of experiences and ideas
were biased toward that common
condition. lt is not known if similar results
would be seen when women with BCRL
participate in mixed classes not specifically
adapted for lymphoedema.

This study adds to the growing
number of studies exploring the effects
of exercise in women with BCRL and
strengthens the case for increasing activity
of all kinds without fear of exacerbation. It
might be ideal that any exercise regimen
performed regularly would also reduce
the extent of lymphoedema and its
symptoms. However, more subtle effects
that influence changes in lifestyle may
impart benefits to the individual not
captured by objective measuring tools.

The recommendation that women
use compression garments during
exercise was not explored in this study.
However, yoga practice that can be
performed in loose clothing that does
not generally heat the body may be more
comfortable to perform in compression
garments than other more aerobic
activities.

Increasing the awareness of the
unique factors that influence women
with BCRL's experiences of lymphedema
may lead to better behavioural choices,
potentially reducing the impact of
lymphoedema over its lifetime. Providing
women with tools to self-manage arm
lymphoedema may empower them to be
more proactive in their own self-care and
this could potentially reduce the financial
burden, both for the patient and health
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services.

As vet, nothing is known about
the role of yoga in risk reduction and
lymphoedema prevention. However, the
large number of breast cancer survivors
using yoga for other purposes raises the
possibility of investigations in this area in
the future.

It is not possible to determine

from this small sample if yoga is an
effective management strategy for

arm lymphoedema. However, the
results of this study, including the
absence of adverse effects during the
intervention, and positive trends for
some women who practiced yoga for

6 months’ support further investigation.
Evaluation of the potential contribution
of yoga to comprehensive treatment, self-
management regimens and nisk reduction
or prevention is indicated. Larger studies
with extended intervention phases and
longer follow-up periods are needed

to confirm the validity of these findings
and their applicat®y in managing other
lymphoedemas.

Financial support from the Flinders
Foundation and Flinders Medical Centre
Volunteers provided funds for the hire
of a venue, purchase of yoga mats

and payment of the yoga instructor is
acknowledged and greatly appreciated.

Armer JM, Radina ME, Porock D, Culbertson
SD (2003) Predicting breast cancer-related
lymphedema using self-reported symptoms.
Nurs Research 52: 370-79

Bower JE, Woolery A, Sternlieb B, Garet
D (2005) Yoga for cancer patients and
survivors. Cancer Control 12: 165-71

Cadmus LA, Salovey P, Yu H, Chung G, Kasl
S, Irwin ML (2009) Exercise and quality of
life during and after treatment for breast
cancer: results of two randomized controlled
trials. Psycho-Oncology 18: 343-52

Casley-Smith JR (1999) Exercises for
Patients with Lymphoedema of the Arm and
a Guide to Self-Massage and Hydrotherapy
6th ed

Clark B, Sitzia J, Harlow W (2005) Incidence
and risk of arm oedema following treatment

for breast cancer: a three-year follow-up
study. QJM, 98, 343-8

Cormier JN, Askew RL, Mungovan KS, Xing
Y, Ross MI, Armer JM (2010) Lymphedema
beyond breast cancer: a systematic review
and meta-analysis of cancer-related secondary
lymphedema. Cancer 116, 5138-49

Danhauer SC, Mihalko SL, Russell GB, et al
(2009) Restorative yoga for women with breast
cancer: findings from a randomized pilot
study. Psycho-Oncology 18: 360-68

Grant S, Aitchison T, Henderson E, et al
(1999) A Comparison of the Reproducibility
and the Sensitivity to Change of Visual
Analogue Scales, Borg Scales, and Likert Scales
in Normal Subjects During Submaximal
Exercise*. Chest 116: 1208-217.

Hayes SC, Janda M, Cornish B, Battistutta D
& Newman B 2008. Lymphedema after breast
cancer: incidence, risk factors, and effect

on upper body function. J Clin Oncol 26:
3536-542

Hayes SC, Reul-Hirche H, Turner ] (2009)
Exercise and Secondary Lymphedema: Safety,
Potential Benefits, and Research Issues.
Medicine & Science in Sports & Exercise 41:
483-89

Heppner PP, Tierney C G, Wang YW, Armer
JM, Whitlow NM, Reynolds A (2009) Breast
Cancer Survivors Coping With Lymphedema:
What All Counselors Need to Know. J Counsel
Develop 87: 327-38

Likert R (1932) A Technique for the
Measurement of Attitudes. Archives
Psychology 140: 1-55

Mckenzie DC, Kalda AL (2003) Effect of upper
extremity exercise on secondary lymphedema
in breast cancer patients: a pilot study. J Clin
Oncol 21: 463-66

Moadel AB, Shah C, Wylie-Rosett J, et al (2007)
Randomized controlled trial of yoga among a
multiethnic sample of breast cancer patients:
effects on quality of life. J Clin Oncol 25:
4387-95

Moseley A, Piller N, Carati C (2002) Combined
opto-electronic perometry and bioimpedance
to measure objectively the effectiveness of
anew treatiment intervention for chronic
secondary leg lymphedema. Lymphology 35:
136-43

Narahari SR, Aggithaya MG, Prasanna KS,
Bose KS (2010) An Integrative Treatment for
Lower Limb Lymphedema (Elephantiasis). J
Alternative Complementary Medicine 16:
145-49

Narahari SR, Ryan TJ, Aggithaya MG, Bose

KS, Prasanna KS (2008) Evidence-based
approaches for the Ayurvedic traditional
herbal formulations: toward an Ayurvedic
CONSORT model. J Altern Complement Med
14: 769-76

Norman SA, Localio AR, Potashnik SL, et

m Journal of Lymphoedema, 2012, Vol 7, No 2

al (2009) Lymphedema in breast cancer
survivors: incidence, degree, time course,
treatment, and symptoms. J Clin Oncol 27:
390-7

Penman S (2008) Yoga in Australia. RMIT
University. Available at: http://www.
yogaindailylife.org.au/documents/
Signofthe Times_YogainAustralia_2008.pdf
(Accessed on 15 June 2010)

Petrek JA, Pressman PI, Smith RA (2000)
Lymphedema: current issues in research and
management. CA Cancer J Clin 50: 292-307

Posadzki PPS, Glass N (2010) Yoga and Qigong
in the Psychological Prevention of Mental
Health Disorders: A Conceptual Synthesis.
Chinese J Intergative Med 16: 80-86

R Development Core Team (2011) A language
and environment for statistical computing. R
Foundation for Statistical Computing: Vienna,
Austria. ISBN 3-900051-07-0

Radina ME 2009. Breast Cancer-Related
Lymphedema: Implications for Family Leisure
Participation. Family Relations 58: 445-59

Rao MR, Nagarathna R, Nagendra HR,

etal (2007) Effects of an integrated yoga
programme on chemotherapy-induced
nausea and emesis in breast cancer patients.
European J Cancer Care 16: 462-74

Rao MR, Raghuram N, Nagendra HR, et al
(2009) Anxiolytic effects of a yoga program
in early breast cancer patients undergoing
conventional treatment: A randomized
controlled trial. Complementary Therapies
Medicine 17: 1-8

Ridner SH, Montgomery LD, Hepworth JT,
Stewart BR, Armer JM (2007) Comparison of
upper limb volume measurement techniques
and arm symptoms between healthy
volunteers and individuals with known
lymphoedema. Lymphology 40: 35-46

Ross A, Thomas S (2010) The health benefits
of yoga and exercise: a review of comparison
studies. J Alternative Complementary
Medicine 16: 3-12

Saraswati SS (2008) Asana Pranayama Mudra
Bandha, 4th Ed. Yoga Publications Trust:
Munger, Bihar, India

Saraswati SS (2001) Yoga Nidra, 6th Ed. Yoga
Publications Trust: Munger, Bihar, India

Schmitz KH, Ahmed RL, Troxel A, et al

(2009) Weight Lifting in Women with Breast-
Cancer-Related Lymphedema. New England J
Medicine 361: 664-73

Sears S, Kraus S (2009) I think therefore i
om: cognitive distortions and coping style
as mediators for the effects of mindfulness
meditation on anxiety, positive and negative
affect, and hope. J Clinical Psychology 65:
561-73

Shih Y-CT, Xu Y, Cormier JN, et al
(2009) Incidence, Treatment Costs, and



