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Obijectives

Understanding of what blood flow restriction (BFR) training.
Understand the possible mechanisms by which BFR works.
Understand effects of BFR on endurance and bone.

Understand proximal gains related to BFR.

What is Blood Flow Restriction (BFR)?

“BFR is the application of
external pressure over the
extremities. The applied
pressure is sufficient to maintain
arterial inflow while occluding
venous outflow to the distal
occlusion site.” — APTA website
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How does BFR work?

Theories of proposed mechanism of BFR:

O Increased fiber recruitment

O Metabolic accumulation

O Activation of protein synthesis

o Cell swelling

Metabolic Accumulation

Increase in lactate production > increase motor unit recruitment >
increase in serum growth hormone (GH) > promotes collagen synthesis
for tissue repair and recovery.

Increased GH produces an increase in insulin-like growth factor-1 (IGF-

1), which is a protein linked to muscle growth.

IGF-1 enhances satellite cell proliferation > increased muscle mass.

Metabolic Accumulation cont.

Myostatin is the switch that allows myogenic stem cell proliferation and
muscle hypertrophy.

MTORC1 pathway activation necessary for muscle protein synthesis.

0 Need for increased muscle protein synthesis to have increased muscle
hypertrophy.
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Cell Swelling
T ——

A dehydrated myocyte cannot undergo protein synthesis.

Acute cellular swelling > increase protein synthesis and is linked to
activation of the MTORC1 pathway.

Lipker et al 2018

O 10 days of intermittent BFR while immobilized in knee brace from post op
day 3-14. Resulted in less atrophy of quadriceps than sham BFR with knee
immobilization.

FR & Endurance
I

Low intensity BFR aerobic training has shown significant improvements
in cardiorespiratory endurance.

o Due to increase in vascular endothelial growth factor (VEGF).

BFR aerobic training has also shown significant improvements in
muscular strength and hypertrophy.

o Centner et al 2019 showed a mean muscle mass gain of 3% with BFR +
walking, and 0.7% gain with walking only.

BFR & Bone

T —
Bittar et al 2018.

O Pooled date from 4 studies found increase in bone-specific alkaline
phosphatase and decrease in bone reabsportion biomarkers.

O Both aerobic and anaerobic BFR with low load training demonstrated these
results.
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Proximal Gains with BFR

e ——
Bowman et al 2019.

O Randomized controlled trial of healthy individuals
o Control group of low load training. Experimental group of low load BFR.

O Training session 2x/wk for 6 weeks total of SLR, SL hip abduction, long arc
quad extension, and standing hamstring curl.

O Results: BFR group demonstrates significantly greater increase in thigh and

leg girth, isokinetic knee extension, hip abduction and extension,
plantarflexion and number of SL heel raises

O Non-BFR limb in experimental group also showed significantly increased
thigh girth, quadriceps pecak torque, and number of SL heel raises

Conclusion

We are not sure of the exact mechanism by which BFR works.

Low load BFR training produces gains in strength and hypertrophy but
less than high load resistance training.

0 Good intervention early on after injury/surgery for our patients and
athletes.

BFR is also showing positive results of improving cardiovascular
endurance and bone healing.
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