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Why blood flow restriction training
If you want muscular strength or hypertrophia moderate 

to high load
Pain
Blood flow restriction training  same effects with less 

load  less pain
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How
Cheap and dirty
Cheap
Expensive and controlled
With resistance training or with other activities (e.g. 

walking)
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Different forms
 Kaatsu

 Patented; developed by Dr. Yoshiaki Sato.

 Probably less blood flow restriction due to different cuff width compared to “blood flow restriction” 
training.  

 Blood flow restriction training

 Occlusion training

 Often used interchangeably with blood flow restriction training, some say that if cuffs too narrow 
no occlusion occurs.

 Hypoxis training

 Limiting oxygen availability during exercise
 Sometimes done in hypoxic chambers



HES-SO Valais-Wallis 
Seite 6

Kaatsu
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http://xbodyconcepts.com/blood-flow-restriction-training/

http://xbodyconcepts.com/blood-flow-restriction-training/
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https://www.kaatsu-deutschland.de/equipment/
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https://youtu.be/2fMUpxqJq48
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Discussion on BFR Training in Physiotherapy

https://youtu.be/FZWhPx5u9K0

https://youtu.be/FZWhPx5u9K0
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Is it safe?
 Current contraindications

 History of deep-vein thrombosis

 Risk of deep-vein thrombosis

 Pregnancy

 Varicosis

 High blood pressure

 Cardiac disease

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01290.x
https://www.jstage.jst.go.jp/article/ijktr/2/1/2_1_5/_pdf/-char/ja

 we would like to use it in persons with pain  these 
patients often are older and have comorbidities 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01290.x
https://www.jstage.jst.go.jp/article/ijktr/2/1/2_1_5/_pdf/-char/ja
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Is it safe?
 Blood coagulation

 Strenuous exercise  increase activity of coagulation system  venous thrombosis

 Vascular occlusion  can cause formation of thrombus  can induce microvascular occlusion even 
after reperfusion
 Muscle damage, cell necrosis

 0.06% out of 300 000 training sessions resulted in an incidence of venous thrombosis, which is 
lower rate than that reported for the general Asian population (~ 0.2–0.26%) (Nakajima et al 2006)

 Problem could be if a patient has asymptomatic VTE (cuff positionVTE occurs more often above 
the knee than below the knee)

 asymptomatic VTE event cannot be detected without costly, time consuming, and 
potentially unreliable phlebography or sonography

 ?wait until six weeks after surgery?
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01290.x
https://www.jstage.jst.go.jp/article/ijktr/2/1/2_1_5/_pdf/-char/ja

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01290.x
https://www.jstage.jst.go.jp/article/ijktr/2/1/2_1_5/_pdf/-char/ja
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Bond, C. W., Hackney, K. J., Brown, S. L., & 
Noonan, B. C. (2018). Blood flow restricted 
resistance exercise as a post-orthopedic
surgery rehabilitation modality: a review of 
venous thromboembolism risk. Journal of 
Orthopaedic & Sports Physical Therapy, (0), 
1-29.
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Is it safe?
 Oxydative stress
 Strenuous exercise  increase in oxidative stress
 Ischemic reperfusion  increased vascular permeability  increased reactive osygen

species (ROS)
 Not found with moderate vascular restriction (e.g. as proposed by Takarada, ~214 mmHG)

file:///C:/Users/Roger%20Hilfiker/Downloads/Loenneke_et_al-2011-
Scandinavian_Journal_of_Medicine_%2526_Science_in_Sports.pdf
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Is it safe?
 Muscle damage
 Low intensity blood flow restriction training of the knee extensor (35% MVC)  peak 

soreness score of 2.8/10 at 24h. 
 Maximal eccentric contractions  7-8/10

 Isokinetic knee extension  4-5/10

 No increase in creatine kinase or myoglobin found after low-intensity blood flow restriction training. 

 Conclusion  only minimal muscle damage

file:///C:/Users/Roger%20Hilfiker/Downloads/Loenneke_et_al-2011-
Scandinavian_Journal_of_Medicine_%2526_Science_in_Sports.pdf



HES-SO Valais-Wallis 
Seite 16

Is it safe?
 Nerve conduction velocity
 Numbness is sometimes reported
 1.6% out of 30’000 sessions 
 Transient “problem”, no damage

file:///C:/Users/Roger%20Hilfiker/Downloads/Loenneke_et_al-2011-
Scandinavian_Journal_of_Medicine_%2526_Science_in_Sports.pdf
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Is it safe?
 Arterial stiffness (in older adults)
 No changes in arterial stiffness

https://academic.oup.com/biomedgerontology/article/70/8/950/2947617

https://academic.oup.com/biomedgerontology/article/70/8/950/2947617
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Hypertrophy  early hypertrophy (≤4 weeks) is a consistent finding,
 whereas significant increases in strength are typically not observed until ≥10 weeks of training

Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. (2012). Low 
intensity blood flow restriction training: a meta-analysis. European journal of applied 
physiology, 112(5), 1849-1859.
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Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. 
(2012). Low intensity blood flow restriction training: a meta-analysis. 
European journal of applied physiology, 112(5), 1849-1859.
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Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. (2012). Low intensity blood flow restriction training: a meta-analysis. European journal of applied physiology, 112(5), 1849-1859.

Muscle Strength
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Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. (2012). Low intensity blood flow restriction training: a meta-analysis. European journal of applied physiology, 112(5), 1849-1859.

Muscle Strength
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Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. (2012). Low intensity blood flow restriction training: a meta-analysis. European journal of applied physiology, 112(5), 1849-1859.

Muscle Hypertrophy



HES-SO Valais-Wallis 
Seite 24

Loenneke, J. P., Wilson, J. M., Marín, P. J., Zourdos, M. C., & Bemben, M. G. (2012). Low intensity blood flow restriction training: a meta-analysis. European journal of applied physiology, 112(5), 1849-1859.

Muscle Hypertrophy
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When?
Musculoskeletal problems 

 Hughes, L., Paton, B., Rosenblatt, B., Gissane, C., & Patterson, S. D. (2017). Blood flow restriction training in clinical 
musculoskeletal rehabilitation: a systematic review and meta-analysis. Br J Sports Med, 51(13), 1003-1011.

ACL Rehabilitation
 Hughes, L., Rosenblatt, B., Paton, B., & Patterson, S. D. (2018). Blood Flow Restriction Training in Rehabilitation Following Anterior 

Cruciate Ligament Reconstructive Surgery: A Review. Techniques in Orthopaedics, 33(2), 106-113. 
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https://tourniquets.wordpress.com/category/blood-flow-restriction/

On limb occlusion pressure https://tourniquets.org/limb-occlusion-pressure-lop/

On personalized blood flow restriction rehabilitation https://tourniquets.org/personalized-
blood-flow-restriction-bfr-rehabilitation/

https://tourniquets.wordpress.com/category/blood-flow-restriction/
https://tourniquets.org/limb-occlusion-pressure-lop/
https://tourniquets.org/personalized-blood-flow-restriction-bfr-rehabilitation/
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Cuff width
Most frequently used: 10 to 12 cm
Cuffs greater than 15 cm may be more desirable
 Larger cuff  less problems local, less pressure required 

to achieve same level of occlusion
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Pressure
 Standard pressure (e.g. 180 mmHG)
 1.2 or 1.5 x systolic blood pressure
 Pressure relative to the patient’s thigh circumference
 Individualised: at rest, cuff pressure slowly increased until flow of 

blood no longer detected (plethysmography or Doppler US) 
40-80% of that pressure is used for exercise session.

 Most often used: up to 200mmHG (in operating room for lower-
extremity surgery: 300mmHG)

 Pressure will be up for 5 to 10 minutes per exercise
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https://www.kaatsu-deutschland.de/

Webseite
Kaatsu 

Deutschland

https://www.kaatsu-deutschland.de/
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