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Presentation Objectives
Provide supporting evidence for :

Dosed exercise during and post cancer treatment reduces
cancer recurrence risk and mortality; increases physical
functioning; and facilitates physiologic and psychological
benefits.
u The aquatic environment via hydrodynamic principles
facilitates a positive environment to support and rehabilitate
challenged musculoskeletal, cardiovascular, metabolic, and
neurological systems for individual during and after CA
treatment.
u During and after CA treatment aquatic exercise precautions/
contraindications include skilled monitoring of: 1) immune
system reserve especially in regard to potential immune
compromise and overload, and 2) energy potential to tolerate
moderately dosed exercise.
u

Clinical Inferences: Large Leap or
Standard Practice?
u

Dosed exercise improves systemic body homeostasis: specifically
immunological inflammation cycle.
u

u

Should systemic immunological inflammatory cycle inform standard
exercise prescription?

‘inverted U shaped’ prescription for this dosed exercise to facilitate
immunological homeostasis of body’s inflammatory response.
u

How do we ‘know’ and document this clinical decision process?

u

Outcome measures require mechanical specific tissue/organ
outcomes AS WELL AS systemic immunological inflammatory
response documentation.

u

What are these outcome measures for aquatic therapy/exercise?

Exercise Benefits during and after
Cancer Treatment
u

Reduces cancer recurrence risk and mortality (Warburton DE, Nicol CW,

Bredin SS (2006). Health benefits of physical activity: the evidence. CMAJ, 174(6), 2809-2819)

u

Lit review inactivity increases mortality; 4.5 METS (mowing lawn push
mower) necessary

u

Increases physical functioning (Ingram, 2007, Stevinson et al, 2004)

u

Facilitates physiologic and psychological benefits (Ingram, 2007,
Stevinson et al, 2004, Schmitz et al, 2010, Galvao, 2005, Knols et al,
2005

American Cancer Society Exercise
Recommendation for Cancer Survivors

u30-60

minutes
u5x/week
uModerate to vigorous
exercise
http://onlinelibrary.wiley.com/doi/10.3322/caac.21142/full

xercise and Health Related Quality of Life
HRQoL) during and after Cancer Treatment
Exercise during Rx: 56 trials with 4826 participants randomized to an exercise (n = 2286) or
comparison (n = 1985), walking by itself or in combination with cycling, resistance training, or
strength training; resistance training; strength training; cycling; yoga; or Qigong
Positive impact upon physical functioning, role function, social functioning, and fatigue. Positive
effects of exercise interventions are more pronounced with moderate- or vigorous-intensity versus
mild-intensity exercise programs
Exercise after Rx: 40 trials with 3694 participants randomized to an exercise (n = 1927) or comparison

(n = 1764 strength training, resistance training, walking, cycling, yoga, Qigong, or Tai Chi. HRQoL
and its domains were measured using a wide range of measures

Beneficial effects on HRQoL and certain HRQoL domains including cancer-specific concerns (e.g.
breast cancer), body image/self-esteem, emotional well-being, sexuality, sleep disturbance, social
functioning, anxiety, fatigue, and pain at varying follow-up periods.

0 trials offered data for during and after cancer treatment

hra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O, Gotay CC, Snyder C (2012). Exercise interventions on health-related quality of life for
ncer survivors. Cochrane Database of Systematic Reviews, Issue 8. Art. No.: CD007566.

hra SI, Scherer RW, Snyder C, Geigle PM, Berlanstein DR, Topaloglu O (2012). Exercise interventions on health-related quality of life for people with
ncer during active treatment. Cochrane Database of Systematic Reviews, Issue 8. Art. No.: CD008465

Exercise Positive Impact Upon HRQoL
During and Post Cancer Treatment
u
u

Systematic Reviews and Meta-Analyses support positive
impact upon HRQoL.
What is unclear:
u Exercise prescription: intensity, frequency, duration,
type
u What

categories to measure??
u Do we need established, standard outcome
measures both functional and metabolic/systemic to
guide our treatment programming for individuals with
cancer

Why Aquatic Exercise for Individuals
xperiencing or post Cancer Treatment
Hydrostatic Pressure: constant water pressure assists fluid return and offers
proprioceptive and kinesthetic input (neuropathy chemo)
Buoyancy: supported/buffered movement, creating increased muscle pump
activity
Increased cardiovascular intensity particularly in deep water
Group activity in community setting possible does not need to be skilled
therapy once activity progression is assessed and determined

Aquatic Exercise Precautions for
Individuals during or post Cancer
Treatment
If neutrophil count below 500/mm3 (normal values 2,000 - 7, 000/mm3).
Tubes/lines: gastrotube, central venous access increased infection risk of infection
If received radiation should avoid chlorine exposure to irradiated skin.
Peripheral neuropathies occur secondary to chemotherapy cocktails—balance
on wet pool deck could be compromised.
u

Bortezomib (Velcade), Platinums, Taxanes

Precaution: no open skin areas in aquatic environment. Cover with bio-occlusive
dressing or wait until skin lesion is healed.

w.rcpa.edu.au

Exercise and Breast Cancer
Furmaniak AC, Menig M, Markes MH. Exercise for women
receiving adjuvant therapy for breast cancer. Cochrane
Database Systematic Reviews. 2016;9:005001.
u Revision of 2006 study including: 32 studies with 2626
randomized women, 8 studies from the original search and 24
studies from the updated search

u aerobic

and resistance exercise
beneficial for individuals with
adjuvant therapy-related side effects.
u Optimal exercise type, intensity,
frequency, timing ??

Exercise and Breast Cancer

m DS, Sim YJ, Jeong HJ, Kim GC. Effect of active resistive exercise on breast cancerated lymphedema: a randomized controlled trial. Archives Phys Med Rehab. 2010.
ec;91(12):1844-8.

hmitz KH et al. Weight Lifting in Women with Breast-Cancer–Related Lymphedema.
JM. 2009.

alantino ML et al. Effects of Tai Chi and walking on fatigue and body mass index in
omen living with breast cancer: a pilot study. Rehabil Oncol. 2003;21:17-22.

THE EFFECTIVENESS OF A DEEP WATER AQUATIC EXERCISE
PROGRAM IN CANCER-RELATED FATIGUE IN BREAST

CANCER SURVIVORS: A RANDOMIZED CLINICAL TRIAL

ne Cantarero-Villanueva et al. Arch Phys Med Rehabil. 2013 Feb;94(2):
1-30.

women randomized into deep water exercise or standard care, 3x/wk, 8
ks, 60 min sessions, at what intensity?

utcomes: Piper Fatigue Scale=.87 effect, Profile of Mood States (POMS)=no
gnificant statistical change, sit to stand frequency 10/sec=1.1 effect,
bdominal endurance at baseline=0.92 effect, post intervention, 6 month
low up.

Aquatic Exercise Program Considerations for
Individuals with Cancer Related Lymphedema
u

Thermoneutral water temperature, 87 to 90 degrees F

u

Ambient air temperature, <85 degrees F

u

Ambient air humidity <60%

u

Water depth completely covering clavicles

u

Clear proximal lymphatic trunks prior to starting distal movement (Ai Chi)

u

Diaphragmatic breathing during exercise routine to assist with lymph fluid
clearance (Ai Chi)

u

Exercise continuously for 40 to 45 minutes

u

Full body warm up exercise for 5-10 minutes proximal to distal

u

Precaution: no open skin areas in aquatic environment. Cover with bioocclusive dressing or wait until skin lesion is healed.

Aquatic Exercise and Breast Cancer
Related Lymphedema

idhar D, Katz-Leurer M: Aqua lymphatic therapy in women who suffer
rom breast cancer treatment related lymphedema: A randomized
controlled study. Supportive Care Cancer 2010;18:383Y92

ox R, Marnes T, Robertson V. (2004) Aquatic physiotherapy and breast
cancer related lymphoedema. 5th Australasian Lymphology
Association Conference Proceedings, 47–49.

McNeely ML, Campbell K, Ospina M, et al: Exercise interventions for
upper-limb dysfunction due to breast cancer treatment. Cochrane
Database Syst Rev 2010;6:CD005211 (24 studies (10 moderate quality)
132 participants). Early rather than later, ROM >, but wo PT > drainage

Aquatic Exercise and Breast Cancer Related
Lymphedema
Johansson K, Hayes S, Speck RM, Schmitz KH: Water-based exercise for patients
with chronic arm lymphedema: A randomized controlled pilot trial. Am J Phys
Med Rehabil. 2013;92:312.
u

29 women with breast cancer

u

8 wk, 2x/wk, 30 min sessions, 13-15 Borg intensity. Self directed after original
training

u

Lymphedema change primary outcome, secondary UE ROM

u

Outcomes: perometer, bio-impedance spectroscope, and tissue dielectric
constant; and shoulder range of motion as measured by goniometer

u

Lymphedema no statistical change, improved UE ROM

ole of Aquatic Exercise in Breast Cancer Related
ymphedema Management

eigle et al, 2006
u

8 of 12 women demonstrated reduced volumes during aquatic
exercise periods.

u

Binomial nonparametric sign test: p = 0.0193.

u

Tried mixed model analysis—not able to use with the limited data.

u

5 of these 8 women continued to demonstrate reduced volumes at
a 3 month follow up.

u

Volumes reduced on both involved and ‘non-involved’ upper
extremity.
u

Is this fluid reduction, actual weight loss, a combination of both?
Impedance use for tissue change?

Immunological Inflammatory Impact
Exercise during Cancer Treatment
u

Walsh NP. Position statement. Part one: Immune function and exercise.
Exerc Immunol Rev. 2011;17:6-63.

u

Jones S et al. Effect of Exercise on Markers of Inflammation in Breast
Cancer Survivors: The Yale Exercise and Survivorship Study.
Cancer Prev Res. 2013 Feb; 6(2): 10. IL-6 increased 80% in exercise group
with no functional negative impacts reported or observed.

u

Daroux-Cole L, Pettengell R, Jewell A. Exercise for cancer survivors: A
review. OA Cancer 2013 May 20;1(1):5

Cytokine=small protein communicators facilitating
immune response with multiple biological properties
cancer and its treatment (chemotherapy, surgery and radiotherapy) elevate proinflammatory cytokine levels
Type

Action

CRP

pro-inflammatory: elevation increases mortality risk for individuals
diagnosed with cancer

IL-6

Exercise mediated: Muscle-derived IL-6 can decrease the production of
TNF-α and IL-1 β and therefore may be responsible for the beneficial
effects of exercise upon cancer related fatigue.

TNF-a, IL-1B

Pro-inflammatory but not with exercise: Normal infection response
increases pro-inflammatory cytokines, TNF-α and IL-1β, but with exercise
no increase. It appears exercise cytokine cascade differs from infection
induced cascade and actually ameliorates systemic stress

IL-1 receptor
antagonist, IL-10

Anti-inflammatory agents greatly increase with exercise

Performance

low

moderate high
Exercise Intensity

INVERTED U MODEL OPTIMAL PERFORMANCE AND EXERCISE INTENSITY FOR
INDIVIDUALS DURING AND AFTER CANCER TREATMENT
GEIGLE 2016

Clinical Systemic Inferences: Large
Leap or Standard Practice?
u

Dosed exercise improves systemic body homeostasis: specifically
inflammation cycle.
u

u

‘U shaped’ prescription for this dosed exercise to facilitate
homeostasis of body’s inflammatory response.
u

u

Should inflammation cycle, local and systemic, be part of exercise
prescription?

How do we ‘know’ and document this clinical decision process?

Outcome measures require mechanical specific tissue/organ
outcomes AS WELL AS systemic inflammatory response
documentation.
u

What are these measures?

tandardized Basic Functional Outcome Set
quatic Exercise/Therapy for Individuals
uring or after Cancer Treatment?

aveats:
Basic set of outcomes needed so we are able to compile, compare,
assess our results across sites, countries and cancer diagnoses.
Practitioners able to include other site/country/cancer diagnosis
outcomes in addition to this basic outcome set.
Patient input needed into major functional categories to include in this
basic data set.

hat are most important categories to include in this basic data set?

ext two slides are group generated categories during
s presentation. Are we able to keep thinking about
hat this basic data set could/should be?
Bottomley A et al. Analyzing data from patient-reported outcome and
quality of life endpoints for cancer clinical trials: a start in setting
international standards. Lancet Oncol. Oct 2016 published online.
While we were meeting and discussing our overall clinical outcomes as
well as research for individuals during and after cancer treatment, this
article was published online discussing one area of this basic data set
and how to move toward international minimal standards. Very
interesting read. Best Paula

Categories to Include in a Basic
Outcome Data Set: Exercise and Cancer

Endurance and Fatigue

Functional
u

Breath control

u

Postural control and alignment

u

Six Minute Walk/10 MWT

u

FACT_whatever

u

Specific functional tests: DASH, UCLA UE

ROM

Patient and Caregiver impact
u

self report and HRQoL standard scales

Pain

Self-efficacy

Strength/Power
u

Sit to stand in 30 seconds

Categories to Include in a Basic
Outcome Data Set: Exercise and Cancer
u

Balance
u Single Limb Stance (SLS)
u Dynamic Gait Index (DGI)
u Four Square Test

Sleep
u Cardiovascular
u

u HR,

BP, RPE
u Metabolic Markers
u Cytokines
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