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Exercise with 
Blood Flow Restriction 
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Arterial Inflow

Venous Outflow

“Normal” Exercise



Arterial Inflow

Venous Outflow
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Blood Flow Restriction
(BFR)

30-80% Arterial Occlusion Pressure



9

Venous Backup 

Cuff



Blood Flow Restriction 

Normal
100% LOP 50% LOP
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BFR after ACLR



Evidence-Based Practice
Informed



Best Evidence Exercise Prescription

Load: 20-50% of 1 Rep Max
Cuff Pressure: 80% LOP
Sets/Reps: 4 set of 30, 15, 15, 15
Rest Period: 30-60 seconds 



Prescribing in Practice 

Load: “Irritability/Tolerance/Patient”

Cuff Pressure: “Is Perfect Pressure a Must?”

Sets/Reps: “What is Most Efficient?”



Who is Ready to Test 1RM on 
the Straight Leg Raise!!



Rate of Perceived 
Exertion (RPE) Scale 

Stage of Tissue 
Healing

Pain Monitoring 





Lorenz et al. JAT (2021)

Administering BFR



Perfect Pressure?



Clarkson et al. SJMSS (2020)

52 BFR Studies 



52 BFR Studies 

No science for exact cuff 
pressures…..

Clarkson et al. SJMSS (2020)
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Das, Arpan, and Bruce Paton. Frontiers in physiology (2022)

Perfect Pressure?.. 
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Perfect Pressure?.. Not Really

Large Therapeutic Window
<40% - 100% LOP

Das, Arpan, and Bruce Paton. Frontiers in physiology (2022)
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Perfect Pressure?.. Not Really

Largest Effect 
%LOP: 70-95% 
%1RM: 40-70% 

Das, Arpan, and Bruce Paton. Frontiers in physiology (2022)



Perfect Pressure?.. Not Really

Largest Effect 
%1RM: 40-70% 

Das, Arpan, and Bruce Paton. Frontiers in physiology (2022)

Load is more important 
than pressure! 



Lixandrão et al. Euro J App Physiol (2015)

Pressure-Load Interaction



Lixandrão et al. Euro J App Physiol (2015)

Pressure-Load Interaction

80%
40%



Lixandrão et al. Euro J App Physiol (2015)

Pressure-Load Interaction

80%
40%

Higher occlusion pressures are beneficial with low 
intensity exercise. 



Lixandrão et al. Euro J App Physiol (2015)

Pressure-Load Interaction

80%
40%

Low Pressures will still produce some beneficial 
adaptation.  





BFR Dosing

2-4 Exercises/Muscle Group

4 Sets of 30, 15, 15, 15 
(30 seconds rest between sets)

Patterson et al. Front Physiol (2019)



BFR Dosing

2-4 Exercises/Muscle Group

4 Sets of 30, 15, 15, 15 
(30 seconds rest between sets)

Patterson et al. Front Physiol (2019)



Hypertrophy Rep Range Myth

50 Reps
20 Reps

12 Reps
8 Reps

Grgic. JSSH (2021) | Morton. Cur Op Physio (2019)
Leonneke. ACSM (2019) |  Dankel. Sport Med (2017)



50 Reps
20 Reps

12 Reps
Preference8 Reps

Hypertrophy Rep Range
Grgic. JSSH (2021) | Morton. Cur Op Physio (2019)

Leonneke. ACSM (2019) |  Dankel. Sport Med (2017)



50 Reps
20 Reps

12 Reps
Preference

How Heavy? Preference 

How many Sets? 3-4 sets to Failure
Number of Days? 2-3 Days/Week 8 Reps

Hypertrophy = Close to Failure
Grgic. JSSH (2021) | Morton. Cur Op Physio (2019)

Leonneke. ACSM (2019) |  Dankel. Sport Med (2017)
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Training to Failure with/without BFR

Pignanelli et al. AJPRICP (2020)
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Training to Failure with/without BFR

Pignanelli et al. AJPRICP (2020)



Training to Failure with/without BFR

BFR Causes Set Failure….Faster

Pignanelli et al. AJPRICP (2020)



Prescribing in Practice 

Load: “Irritability/Tolerance/Patient”

Cuff Pressure: “Is Perfect Pressure a Must?”

Sets/Reps: “What is Most Efficient?”



Prescribing in Practice
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SWELLING SWELLING

Mechanical

SWELLING

Mechanical

Loenneke (2017)

BFR Mechanisms



Cell Swelling Mechanism

FITT-VP Prescription
Frequency: 2x/day
Intensity: 60-100% LOP
Type: OKC/CKC/Thera-band Exercises
Time: 15-25 minutes
Volume: 4-6 sets at 3-8 minutes
Progression: External load as tolerated



Cell Swelling Mechanism
FITT-VP Prescription

Frequency: 2x/day
Intensity: 60-100% LOP
Type: OKC/CKC/Thera-band Exercises
Time: 15-25 minutes
Volume: 4-6 sets at 3-8 minutes
Progression: External load as tolerated



Clinic + Home BFR

Lorenz et al. JAT (2021)
Oliveira, Jorge, et al. JHK (2020)

Solie et al. Healthcare (2023)



FITT-VP Prescription
Frequency: 2-5x/week
Intensity: 60-100% LOP | 15-50 RM
Type: OKC/CKC/Body Weight/Machines
Time: 1-2 minutes/set
Volume: 3-4 sets per muscle group
Progression: External load as tolerated

Mechanical + Hypoxia/Metabolic



FITT-VP Prescription
Frequency: 2-5x/week
Intensity: 60-100% LOP | 15-50 RM
Type: OKC/CKC/Body Weight/Machines
Time: 1-2 minutes/set
Volume: 3-4 sets per muscle group
Progression: External load as tolerated

Mechanical + Hypoxia/Metabolic



FITT-VP Prescription
Frequency: 2-3x/week
Intensity: 60-100% LOP | 12-20 RM
Type: OKC/CKC/Body Weight/Machines
Time:  <1 minute/set
Volume: 3-4 sets per muscle group
Progression: External load as tolerated

Mechanical + Hypoxia/Metabolic



FITT-VP Prescription
Frequency: 2-3x/week
Intensity: 60-100% LOP | 12-20 RM
Type: OKC/CKC/Body Weight/Machines
Time:  <1 minute/set
Volume: 3-4 sets per muscle group
Progression: External load as tolerated

Mechanical + Hypoxia/Metabolic



Pain

Load Intensity

LOP

Hypertrophy

0/10 >5/10

<AROM5-8RM

30% LOP 80-90% LOP

EnduranceStrength

BFR Clinical Continuum



Pain: 0/10

Load Intensity: 30RM

LOP: 80% LOP

Hypertrophy: Endurance-Based

Load Intensity: 10-15RM

LOP: 50% LOP

Pain: 1-2/10

Hypertrophy: Strength-Based

Clinical Continuum Example



Summary

The BFR Prescription 
must be tailored for 

rehabilitation 



Summary

There is a large occlusion pressure therapeutic window…



Summary

Rehabilitation exercises that are low load

                                                         will benefit from Higher Occlusion Pressures..



Summary

Rehabilitation exercises that are low load

                                                         will benefit from Higher Occlusion Pressures..

..but Under-Occluding will still

 give you something…



Summary

Sets to Failure may be a more clinic friendly way of 

Dosing BFR…



Summary

Understand how to manipulate Pain, Load, 
and Occlusion Pressure within the 

BFR Exercise Prescription…



Summary

Organization and consistency 

is key!..



Thank You!

Braidy Solie, DPT, SCS, CSCS
Training HAUS
Viking Lakes |Augsburg University
2645 Vikings Circle, Suite 200 | Eagan, MN 55121
P: 952-456-7650
E: Braidysolie@TrainingHAUS.com  | TrainingHAUS.com



Part 2: BFR Learning Lab

Group 1: Chee Vang, DPT Group 2: Braidy Solie, DPT

-Upper Body BFR

-Hip and Ankle BFR

-Quad and Hamstring BFR

-Practical/Home BFR Setup
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