Blood flow restriction therapy (BFRT) provides its primary clinical benefit by
enabling muscle strength gains and hypertrophy at low loads (20-40% of
1RM), producing results comparable to high-load resistance training (270% 1RM)
while minimizing mechanical stress on joints and healing tissues. This makes it
particularly valuable for patients who cannot tolerate heavy loading, including
postoperative, elderly, and arthritic populations.

Muscle Strength and Hypertrophy

The most robust and recent evidence comes from a 2026 BJSM systematic
review and meta-analysis of 45 RCTs (1,652 participants) with musculoskeletal
conditions, which found that low-load BFR exercise was superior to low-load
exercise alone for muscle strength (SMD = 0.82) and disability (SMD = 0.63),
and showed no clear difference from high-load exercise for muscle strength
(SMD = 0.08), confirming that BFR achieves comparable strength gains at
substantially lower loads. In adults over 50, a systematic review of 30 studies
found average effect sizes of 0.75 for hypertrophy and 1.15 for strength,
supporting utility in combating age-related sarcopenia.

Knee Osteoarthritis

This is one of the best-studied clinical applications. A landmark RCT of 120
patients with knee OA demonstrated that BFR-enhanced exercise produced
significantly greater improvements in KOOS pain (ES = 0.58), quadriceps
strength (ES = 0.81), and functional tests compared to traditional exercise at
12 weeks. Critically, the 1-year follow-up showed sustained superiority in pain,
symptoms, ADL, and quality of life, with the BFR group being 1.5 hours/week
more active and having 3.6 times lower odds of receiving knee injections
(63.4% reduction). A 2025 network meta-analysis of 14 RCTs (866 patients)
confirmed BFR significantly reduced knee pain, improved function, and increased
strength compared to low-intensity training, with comparable or slightly better
outcomes than high-intensity training and fewer adverse effects.

Postoperative Knee Surgery

After ACL reconstruction and knee arthroscopy, BFR in the postoperative period
significantly reduces quadriceps muscle atrophy as measured by
cross-sectional area on MRI/ultrasound, though patient-reported outcome
measures have not consistently shown differences. Expert opinion supports



initiating BFR as early as 2-14 days postoperatively, often with reduced cuff
pressure initially, with the greatest benefit observed in patients who are
non-weight-bearing for 6—-8 weeks. Preoperative BFR ("prehabilitation")
significantly enhanced postoperative muscle strength (SMD = 0.97, p = 0.03) in a
meta-analysis of 241 patients.

Mechanisms of Action
BFRT induces adaptations through several pathways:

e Metabolic stress: Venous occlusion creates a hypoxic, metabolite-rich
environment (lactate accumulation, cellular swelling) that stimulates
anabolic signaling

o Fast-twitch fiber recruitment: The ischemic environment forces earlier
recruitment of type Il muscle fibers despite low loads

e Hormonal response: Acute increases in growth hormone, IGF-1, and
activation of the mTOR pathway for muscle protein synthesis

e Vascular adaptations: Enhanced reactive hyperemia, improved
flow-mediated dilation, and angiogenesis

e Neuromuscular adaptations: Reduced peripheral fatigue development
and improved exercise performance (~17% greater peak power output vs.
control in one study)

Safety Profile

BFRT is generally well tolerated, with adverse event rates comparable to
conventional resistance training (RR = 0.92 vs. low-load; RR = 1.08 vs.
high-load exercise). A comprehensive review of 25,813 individuals found 1,672
reported adverse events, most commonly numbness, dizziness, subcutaneous
hemorrhage, and delayed-onset muscle soreness. Tingling was reported by
71.2% of practitioners as the most common side effect, while serious events such
as rhabdomyolysis (1.9%) and fainting (3.8%) were rare.

rxkkxContraindications and cautions include:

Active or recent deep vein thrombosis

Peripheral vascular disease or severe peripheral arterial disease
Uncontrolled hypertension (exaggerated metaboreflex pressor response)
Known thrombophilia (Factor V Leiden, prothrombin mutations)



e Severe autonomic dysreflexia (in spinal cord injury patients)

e Pregnancy (individualized monitoring recommended)

e Cardiovascular disease warrants careful risk stratification, as BFRT can
trigger significant reflex increases in blood pressure (mean arterial
pressure +18 mmHg) and cardiac output via muscle metaboreflex
activation
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