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Outline
● Physiology of blood flow restriction

○ What is blood flow restriction?
■ Use of external pressure to maintain arterial inflow, but to occlude venous

outflow
● Commonly used by tourniquets, specialized cuffs, or exercise

bands
○ Proposed effects of blood flow restriction based on tissue type

■ Muscle tissue
● Hypertrophy

○ Muscle hypertrophy is influenced by both mechanical
tension and metabolic stress

○ Blood flow restriction is believed to lead to hypertrophy due
to enhancing the metabolic stress imposed on the muscle
at much lower loads than expected

■ This stress is caused by the accumulation of
metabolic waste products (increased lactate
production) which leads to increased recruitment of
Type II fibers (also leading to more waste
accumulation)

■ With decreased inflow, the tissue can experience
hypoxia, leading to reactive oxygen species
accumulation.

■ All of this leads to the increased signalling of
anabolic pathways (mTOR) and decreased
signalling of catabolic pathways (Myostatin)

■ Tendons
● Blood flow restriction has been shown to improve tendon

properties (stiffness and CSA) similar to high load resistance
training

○ May be due to the hypoxic environment created
■ Stimulation of tendon stem cells

○ The effect of GH?
■ GH enhances collagen production

● In the acute setting, BFR shows improved recovery of the tendon
up to 24 hours after exercise compared to no BFR

○ Decreased inflammatory cell infiltration
○ May improve exercise tolerance in pathological patients?

■ Neurological Tissue
● Improved muscle excitation compared to low load exercises

● Blood flow restriction training adaptations in a healthy population
○ Increased strength and hypertrophy



■ Increases in strength are less compared to compared to high load
resistance training

■ This discrepancy could be due to the greater neurological adaptations
associated with high load resistance training or greater muscle
architecture adaptations associated with high loads

○ Overall, in healthy populations high loads may be more advantageous for
strength gains

● BFR in pathological patients
○ Evidence shows that when used in ACLR post-op there was less atrophy

compared to no BFR
■ Remember the anabolic signalling, but also the decrease in catabolic

signalling
■ Literature has had a mix of methods by using BFR during bed rest, or with

exercises. This may lead to differing results
■ Results may be better when used as early as possible (2-3 days after

surgery)
● Study utilized BFR 10 weeks post-op and found no difference

between BFR and standard of care
○ Case study in patellar tendonopathy

■ Improved knee outcomes, while allowing athletes to compete in their
season.

● Overall, BFR is beneficial in patients that are restricted to low loads. BFR should be used
as a progression to high load exercise


