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Consistent evidence supporting resistance 
exercise for breast cancer survivors 

at risk for lymphedema



Why resistance exercise?

Profits from resistance training Sequelae from breast cancer treatment

Increases bone density* At risk of developing osteoporosis

Increases muscle mass* Sarcopenia, metabolic syndrome

Increased vitality* Fatigue

Increased muscular strength* Loss of strength 

Improved ”body image” Negative body perception

Increased quality of life parameters Reduced quality of life

Prevent musculoskeletal injuries lymphedema?



PhD- three studies 

ad1) Bloomquist et al., 2014

ad2) Bloomquist et al., 2016

ad3) ISRCTN 13816000





Purpose

To assess the initial lymphatic response to low-load 
compared to heavy-load resistance exercise in 
breast cancer survivors at risk for lymphedema

during taxane-based chemotherapy



Inclusion criteria

• Receiving standard 
adjuvant chemotherapy 
for stage I-III breast 
cancer

• Unilateral breast surgery 
and axillary dissection

• No previous breast 
cancer

• Pre-existing lymphedema

• Conditions limiting 
resistance exercise

• Participating in heavy-
load resistance exercise  
(>1 /wk) within the last 
month

Exclusion criteria



Study flow



Training sessions
All sessions

• Supervised, cardio warm-up, no compression sleeve

• Four exercises

– Bicep curl

– Chest press

– Lat pull down

– Tricep extension

2 familiarization sessions
– 1 RM testing

2 experimental sessions
– Heavy-load ( 3 sets of 5-8 RM)

– Low-load ( 2 sets of 15-20 RM)



Participant Characteristics



Measurement Methods / 
Outcomes

• Bioimpedance Spectroscopy (BIS) / 
Extracellular fluid

• Dual x-ray absortiometry (DXA) /

% difference in interarm volume

• Numeric Rating scale (NRS) /

Interarm difference in lymphedema symptoms



BIS

• Based on the resistance to an imperceptible current
passed through the arm-

• Direct measure of extracellular fluid
• ↑ Fluid / ↓Impedance (resistance)
• High sensitivity to detect latent stage lymphedema
• L-Dex score: taking arm dominance into account; 

validated cut-off of 10



DXA (arm scans)

Densities for calculating volume
• Fat (0.9 g/ml)
• Lean mass (1.1 g/ml)
• Bone mineral content (1.85 g/ml) 

Gjorup et al., 2010



NRS (0- 10 scale)

Self-reported BCRL symptom severity of each arm

• Heaviness

• Tightness

• Pain

• Swelling



Varied individual response



Main findings



Conclusion

• Acute lymphatic response was similar 
irrespective of exercise prescription

• Should be confirmed with repeated bouts

• Found no evidence to suggest that heavy-load 
lifting need be avoided

• Varied response highlights need for an 
individualized approach



Patient education
• Informed about individual life-long risk of 

lymphedema

• Progressive upper-body activity in accordance 
with symptoms

• Encouraged to participate in activities of daily 
living without restrictions

• Encouraged to maintain or adopt healthy 
lifestyle (BMI & physical activity)

• Informed about symptoms of lymphedema 
and to react if they occur
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