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EVIDENCE-BASED BLOOD FLOW RESTRICTION SCREENING ALGORITHM

Can this patient's outco.n.l e_be accelerated or improved by f Is there active inflammation or joint effusion in the occluded limb?
utilizing BFRT? 1

INTRODUCTION

Recent systematic reviews have demonstrated that blood flow restriction training [

(BFRT) is superior at increasing both muscle strength, muscle hypertrophy, bone
metabolism, and functional capacity in comparison to workload matched controls.!-

However, amongst rehabilitation professionals there is considerable variability in the NO YES YES NO
cuff size, cuff pressures, and exercise parameters during the clinical application of 4 R 4 Does this patient have R Hold off"on BFRT
BFRT. %7 ' ' iti :
iﬁ%ﬁ?&&?ﬁ:ﬂﬁgﬂ any contraindications or Perform Limb
PURPOSE _ , _ precautions to BFRT? Control Occlusion
Inflammation Pressure
To propose an evidence-based BFRT screening and initial application algorithm for CONTRAINDICATED Screen Assessment
stratifying patient risk. Medical Scan QR Code for
Chart* Youtube Presentation
DESCRIPTION ' : ) : : . of Clinical Application
Subjective Inflammation / Joint Can this patient tolerate active of Algorithm
The proposed algorithm was designed from multiple resources to provide a Screening Effusion Controlled? exercise? S

comprehensive risk stratification and then proposes a clinical-friendly workflow of
screening patients and the initial application of BFRT.8-10

Tool*

NO YES NO X In_it.iat(? Ischemic Pre-
YES Conditioning BFRT Protocol
@ [ Can this patient tolerate ]

resisted exercise?

Algorithm Components

FIVE SCREENING DECISION POINTS:

1. Can this patient’s outcome be accelerated or improved by utilizing BFRT?
2. Does this patient have any contraindications or precautions to BFRT? [ PRECAUTION ]
3. Does the “educated” patient consent? LE BFRT Only
4. If the patient post-op OR are relative contraindications in question, is the referring 3

physician okay with BFRT? [ Patient consent? ]‘7
5. Is there active inflammation or joint effusion in the occluded limb?

NO Initiate low intensity
YES cycling/walking BFRT

Initiate low load (20-40%

1RM) resistance BFRT

Patient Education
(Risks & Benefits)

NO

THREE INITIAL BFRT APPLICATION DECISION POINTS:
1. Can this patient tolerate active exercise?
2. Are desired physiological outcomes aerobic or resistance training in nature?

NO

Can this patient tolerate >70%

3. Can this patient tolerate >70% one-repetition max (1RM) resistance exercise? Is this patient post-op? OR ] NO 1RM resistance exercise?

Algorithm Implementation Are relative contraindications in question? J VES | Combine LL-BFRT & high load
Setting: Hospital-based, Outpatient Orthopedic & Sports Medicine Clinic YES | traditional resistance training
Timeframe: May 2019 - July 2020 NO Is MD okay YES g _ dical Ch J Subiecti _ L used in the alaorith b 1 by clicking HERE
Personnel: 5 BFR Trained Physical Therapists with BFRT? creening of.Me ica .C art and Subjective Screening Tool used in the algorithm can be accesse by clicking
Subjects: n = 60 | Female 41%, Male 59% | Age: 36.7+9.8 | 70% Post-operative \/ or by navigating to this URL: https://1drv.ms/b/s!ApLDSETUl Zn4TmLW3pHCQI1msvGp?e=D4fTti

BFRT System: FDA Approved Pneumatic Tourniquet System (Smart Tools Plus®)

Cuff Pressure:Individualized cuff pressures (50% and 80% limb occlusion pressure
(LOP) for the upper and lower extremities, respectively)

Encounters: 408

Clinical Implications

1.  Slysz ], Stultz ], Burr JF. The efficacy of blood flow restricted exercise: A systematic review & meta-analysis. | Sci Med Sport. 2016;19(8):669-675.
doi:10.1016/j.jsams.2015.09.005

By implementing the proposed BFRT algorithm, clinicians in an outpatient orthopedic

Ad R o] (20/ ) and SpOI‘tS medicine Setting can efﬁdently and effeCtively Stratify patients’ risk in 2.  Centner C, Wiegel P, Gollhofer A, Konig D. Effects of Blood Flow Restriction Training on Muscular Strength and Hypertrophy in Older Individuals: A Systematic
verse nesponses: 0 2 Cervical: 2% . . . . . Review and Meta-Analysis. Sports Med. 2019;49(1):95-108. doi:10.1007/s40279-018-0994-1
°Feelin faint or 11 htheaded' 5 .f, part1c1pat1ng in BFRT. The advantages for rehab professwnals standardlzlng the 3. Hughes L, Paton B, Rosenblatt B, Gissane C, Patterson SD. Blood flow restriction training in clinical musculoskeletal rehabilitation: a systematic review and meta-
5 _ 5 ] Yer Shoulder: 2% screening process include: analysis. Br ] Sports Med. 2017;51(13):1003-1011. doi:10.1136/bjsports-2016-097071
*Increased paln/pressure: 2 : 270 1 Improved consistency of clinical practice with current guidelines 4.  Clarkson M], May AK, Warmington SA. Chronic Blood Flow Restriction Exercise Improves Objective Physical Function: A Systematic Review. Frontiers in
o i : . physiology. 2019;10:1058.
Syncope. 1 ) //g\\ K‘\ Lumbar: 7% 2. Enhances inter-therapist rehablhty of patient screening 5.  Bittar ST, Pfeiffer PS, Santos HH, Cirilo-Sousa MS. Effects of blood flow restriction exercises on bone metabolism: a systematic review. Clin Physiol Funct Imaging.
3 " . . . agn . 2018;10.1111/cpf.12512. doi:10.1111 /cpf.12512
\/ Hip: 2% 3. Mltlgates patlent risk and pI'lOI'ltlZGS patlent safety 6. Patterson SD, Brandner CR. The role of blood flow restriction training for applied practitioners: A questionnaire-based survey. ] Sports Sci. 2018;36(2):123-130.
4. Offers a comprehensive and repeatable screening process that be used in clinical doi:10.1080/02640414.2017.1284341
ti d f t h d 7.  Cristina-Oliveira M, Meireles K, Spranger MD, O’Leary DS, Roschel H, Pecanha T. Clinical safety of blood flow-restricted training? A comprehensive review of
practice and future research endeavors altered muscle metaboreflex in cardiovascular disease during ischemic exercise. American Journal of Physiology-Heart and Circulatory Physiology. 2020 Jan
Knee: 88% 5. May reduce legal and financial implications of clinician negligence should a patient 1;318(1):H90-109.
. 8. Nakajima T, Morita T, Sato Y. Key considerations when conducting KAATSU training. International Journal of KAATSU Training Research. 2011;7(1):1-6.
have an adverse reaction to BFRT. doi: 10,3806 /iiktr7 1
- 50 . . . . . - . .. — - ==
Ankle: 5% Potential future imolications of BFRT in rehabilitation and return to activitv are 9. Yasuda, T, Meguro M, Sato, Y, Nakajima T. “Use and safety of KAATSU training: results of national survey in 2016.” Int. ] KAATSU Training Res. 2017; 13:1-9.
p y

10. Scott, Brendan R,, et al. "Exercise with blood flow restriction: an updated evidence-based approach for enhanced muscular development.”" Sports medicine 45.3
(2015): 313-325.

promising. The described algorithm will assist PTs to pioneer and establish clinical
practice standards of the safety and proper application of BFRT.
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