Blood Flow Restriction Training in Adolescent following Anterior Cruciate Injury: A Survey of Current Practice Patterns in Rehabilitation Professionals

The purpose of this study is to investigate the current use of BFRT by clinicians during rehabilitation in the adolescent population post ACL Reconstruction (ACL-R).

If you decide to take part in this study, you will be asked to complete an anonymous one-time survey that will take about 5-10 min to complete. If you have taken this survey before, please do not complete it again. Your participation in this study is completely voluntary. You are free not to participate or to withdraw at any time.
The survey will ask demographic questions about your profession, certifications, years in practice, geographic location, and your use of BFRT with adolescents. Additionally, there are case vignettes to better understand how age, sex, range of motion deficits, swelling and weight bearing status influence a clinician’s decision making to use BFRT in the adolescent ACL-R population.

For more information or questions about this research, you may call Nicholas Giampetruzzi at (860) 545-9923. Please contact Connecticut Children’s Institutional Review Board at (860) 837-5515 for the following reasons:

- You wish to talk to someone other than the research staff about your rights as a research participant
- To voice concerns about the research
- To provide input concerning the research process

Thank you for taking the time to complete the survey.
	SECTION 1: CONSENT

	Would you like to participate in this study?
	· Yes
· No

	Do you rehabilitate patients following ACL surgery?
	· Yes
· No

	SECTION 2: DEMOGRAPHICS

	What is your role on the sports rehab team? Select all that apply.
	· Athletic Trainer
· Athletic Training Student
· Physical Therapist
· Physical Therapy Student
· Physical Therapy Assistant
Physical Therapy Assistant Student	

	What is your primary setting?	
	· Secondary School Athletic Training Room
· Preparatory School Athletic Training Room
· College/University Athletic Training Room
· Hospital Based Physical Therapy Practice
· Private Practice Physical Therapy Practice

	How many years have you been in practice?
	· < 5 years
· 6-10 years
· 11-15 years
· >15 years

	Geographically, where do you practice?
	· East Coast (USA)
· West Coast (USA)
· Midwest (USA)
· South (USA)
· International (Outside of USA)

	Are you a board APTA board certified specialist?
	· Orthopaedic Certified Specialist
· Sports Certified Specialist
· Pediatric Certified Specialist
· Other
· I do not hold an APTA specialty certification

	How many Anterior Cruciate Ligament (ACL) patients do you rehabilitate per year?
	· 1-5
· 6-10
· 11-20
· >20

	What percentage of the ACL patients that you rehabilitate are skeletally immature?
	· < 25%
· 25-49%
· 50-75%
· >75%

	Did you learn about Blood Flow Restriction Training (BFRT) in your entry-level educational training?
	· Yes
· No

	Have you taken formal coursework or continuing education for BFRT?
	· Yes
· No formal training (e.g. learned from in-service or individual training)

	If yes, what course did you take?
	· Owens Recovery Science
· Northeast Seminars
· Smart Tools (Smart Cuffs)
· Mike Reinold & Dan Lorenz
· Other

	Other, please describe
	

	Do you obtain surgeon consent prior to using BFRT in adolescents post ACL-R?
	· Yes
· No

	How often are you using BFRT with patients following Anterior Cruciate Ligament Reconstruction (ACLR) in your practice?
	· Almost always (>75%)
· Often (50-75%)
· Sometimes (25-49%)
· Seldom (1-24%)
· Never

	If never, have you previously used BFRT?
	· Yes
· No

	If yes, why did you stop using BFRT?
	       

	If no: Select the reason(s) why you do not use BFRT.
	· Never heard of BFRT
· Do not feel I have enough experience with the use of BFRT
· Insufficient evidence to support treatment 
· Patient would not be able to tolerate treatment 
· Organizational/departmental policies will not allow use of BFRT
· Do not have equipment (cost) 
· Concern for possible adverse events

	Rank from least concerning (1) to most concerning (7)
	· Concern with risk of subcutaneous hemorrhage
· Concern with risk of lower extremity paralysis
· Concern with risk of severe muscle injury
· Concern with risk of venous thrombosis
· Concern with risk of pulmonary embolism
· Concern with risk of cerebral anemia
· Concern with risk of growth disturbances

	Have you had a patient experience a major adverse
event (subcutaneous hemorrhage, fainting, rhabdomyolysis, deep venous thrombosis, lower extremity paralysis) as a result of BFRT?
	· Yes
· No

	SECTION 3: PRESCRIPTION OF BFRT

	Which type of device do you most often use?
	· Elastic band tourniquet
· Pneumatic occlusion cuff
Personalized tourniquet system

	How do you measure limb occlusion? (Select all that apply)
	· Doppler ultrasound
· Palpation of distal pulse
· Personalized tourniquet cuff
· Rating of perceived occlusion
· Other

	If other, specify
	

	Which limb occlusion pressure do you most often use?
	· 60% occlusion
· 70% occlusion
· 80% occlusion
· 90% occlusion
· 100% occlusion
Other

	If other, specify
	

	At what frequency do you most often perform BFRT in adolescents following ACLR?
	· 2x a day
· 6-7 days a week
· 4-5 days a week
· 2-3 days a week
Less than 2x a week

	What duration do you most often prescribe?
	· Less than 1 week
· 1-2 weeks
· 3-4 weeks
· 5-6 weeks
· 7-8 weeks
· Greater than 8 weeks

	What set and rep scheme do you most often prescribe?
	· No sets/reps, passive treatment
· 1 x 30, 3 x 15
· 5 x 20
· 6 sets to volitional failure
· Other

	[bookmark: _Hlk214888674]If other, specify
	

	How much rest time do you give between sets of the same exercise?
	· 30 seconds
· 45 seconds
· 60 seconds
· 75 seconds
90 seconds

	Do you deflate the cuff between sets of the same exercise?
	· Yes
· No

	How many exercises do you prescribe with BFRT per session?
	· 1
· 2
· 3+

	What types of exercises do you prescribe with BFRT? (select all that apply)
	· Isolated (ie. Quad sets, straight leg raise, knee extension isometrics/isotonics)
· Functional (ie. Squats, lunge, step up)
· Aerobic Exercise

	Select all of the muscle groups that you target with BFRT exercise prescription post ACLR.
	· Quadriceps
· Hamstrings
· Glutes
· Gastroc/Soleus

	Of the muscle groups selected above, what is the MOST important group to target?
	· Quadriceps
· Hamstrings
· Glutes
· Gastroc/Soleus

	Of the muscle groups selected above, what is the SECOND important group to target?
	· Quadriceps
· Hamstrings
· Glutes
· Gastroc/Soleus

	Does patient age influence your decision making to utilize BFRT in adolescents post ACLR?
	· Yes
· No

	If yes, select the reasons why (select all that apply)
	· Tolerance
· Open growth plates 
· Pubertal stage/hormones 
· Patient fear/anxiety 
· Other

	Does biological sex (male/female) affect your clinical decision making for BFRT in adolescents post ACLR?
	· Yes
· No

	If yes, please explain
	

	Does a patient's pain level influence your prescription of BFRT?
	· Yes
No

	If yes, Which of the below would you not perform BFRT on? Select all that would apply.
	· Without pain (0/10)
· Minimal pain (1-3/10) 
· Moderate pain (4-6/10) 
· Severe pain (7-10/10)

	I utilize BFRT to address patient pain.
	· Yes
· No

	If a patient's post-op protocol has weight bearing restrictions, would you prescribe BFRT for this patient?
	· Yes
· No

	If no, please explain
	

	If a patient were to present with erythema, wound
dehiscence, and Purulent drainage (yellow or brown
fluid slightly thick), would you prescribe BFRT?
	· Yes
No

	SECTION 4: CASE VIGNETTES

	Case 1

A patient is referred to you PRE-OPERATIVELY two weeks after ACL rupture. ACLR is scheduled in 14 days and the surgeon does not believe meniscus or articular cartilage procedures will be necessary and patient is WBAT. The patient presents with full pain free knee PROM. Trace effusion of the knee is observed.


	Would you prescribe BFRT for this patient?
	· Yes
· No

	If yes, answer the following questions:


	If patient were to present with ROM limitations of 0-15-70, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with greater than trace effusion, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with a meniscus tear/cartilage defect effecting WB status (NWB), would you prescribe BFRT?
	· Yes
· No

	Case 2

A patient is referred to you 3 DAYS STATUS POST ACLR without concomitant meniscal or chondral injury/procedure and weight bearing as tolerated. The patient presents with knee PROM from 0-5-100. 2+ effusion of the knee is observed and surgical incisions are sutured, covered with steristrips.


	Would you prescribe BFRT for this patient?
	· Yes
· No

	If yes, answer the following questions:


	If patient were to present with ROM limitations of 0-15-70, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with greater than 2+ effusion, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with a meniscus tear/cartilage defect effecting WB status (NWB), would you prescribe BFRT?
	· Yes
· No

	Case 3

A patient is referred to you WEEK 4 (21-27 days) STATUS POST ACLR without concomitant meniscal or chondral injury/procedure and WBAT. The patient presents with knee PROM from 5-0-120. Trace effusion of the knee is observed

	Would you prescribe BFRT for this patient?
	· Yes
· No

	If yes, answer the following questions:



	If patient were to present with ROM limitations of 0-15-70, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with greater than trace effusion, would you prescribe BFRT?
	· Yes
· No

	If patient were to present with a meniscus tear/cartilage defect effecting WB status (NWB), would you prescribe BFRT?
	· Yes
· No

	Case 4:

A patient is referred to you WEEK 13 (84-90 days) STATUS POST ACLR without concomitant meniscal or chondral injury/procedure. The patient presents with full knee PROM, without effusion. Isometric knee extension and flexion limb symmetry indices (LSI) are 70% and 65% respectively.


	Would you prescribe BFRT for this patient?
	· Yes
· No

	Is there a LSI you are looking to achieve that will have you discontinue use of BFRT?
	· Yes
· No

	If yes, please specify
	· Yes
· No

	If patient presents with good movement quality conducive for external loading, would you continue or discontinue the use of BFRT?
	· Greater than 50%
· Greater than 60%
· Greater than 70%
· Greater than 80%
· Greater than 90%
· 100% or greater



