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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 


2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  NO

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO

4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 20/2/2026

hen you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.


Current Protocol Length

Number of Steps:  17
Number of Shots:  30 

Introduction 

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Dongsheng Liu: We evaluate the blood flow restriction training for early rehabilitation after anterior cruciate ligament reconstruction in patients. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 

What are the current experimental challenges?
1.2. Dongsheng Liu: The current challenges include a bias risk in retrospective studies, inconsistent personalized blood flow restriction training pressure protocols, and lack of long-term efficacy data.  
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

CONCLUSION:

What significant findings have you established in your field?
1.3. Hongbing Zhang: Our blood flow restriction training can significantly accelerate the recovery of muscle strength, walking ability and knee joint function within 12 weeks after surgery.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How will your findings advance research in your field?
1.4. Bo Zheng: Our findings provide evidence for integrating BFRT into standard rehabilitation and may directly inform clinical practice guidelines.  
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera TXT: BFRT: Blood Flow Restriction Training

What questions will future research focus on?
1.5. Qi Yang: In future, we will conduct prospective trials to quantitatively assess the impact of BFRT on muscle cross-sectional area using imaging techniques.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


Ethics Title Card
This research has been approved by the Ethics Committee of Suining County Hospital of Traditional Chinese Medicine 

Protocol  
2. Pre-Training Procedures and Blood Flow Restriction Training (BFRT)
Demonstrator: Click here to enter name of demonstrator(s)
Authors: Please let us know who demonstrated the protocol after the shoot

2.1. To begin, instruct the patient to perform pain-free active knee range-of-motion exercises three to five times per day during postoperative weeks 0 to 2 [1]. While seated or lying in a supine position, gently move the knee within a comfortable and non-painful range [2].
2.1.1. WIDE: Talent guiding the patient and patient seated on a mat performing knee range-of-motion exercises.
2.1.2. Patient lying supine, slowly bending and extending the knee in a controlled manner.

2.2. Instruct the patient to maintain a supine position with the ankle elevated above the knee and the knee elevated above the heart for edema control [1]. Ask the patient to perform ankle pumps for 30 to 50 repetitions per set, for 3 sets per session, two times a day [2].
2.2.1. Patient lying supine with legs elevated using cushions to ensure ankle is higher than knee and knee is higher than heart.
2.2.2. Patient actively performing ankle pump exercises, flexing and extending the ankle rhythmically.

2.3. Instruct the patient to perform straight leg raises by maintaining full knee extension and raising the leg to an angle between 15 and 30 degrees [1]. Hold each raise for 5 to 10 seconds [2-TXT].
2.3.1. Patient lying supine with the non-exercising leg bent and performing a straight leg raise with the operated leg.
2.3.2. Close-up of the patient holding the leg in raised position for several seconds. TXT: Perform 10 sets of 10 repetitions/day

2.4. Now, apply cryotherapy for 10 to 15 minutes per session after exercise or whenever pain occurs [1-TXT].
2.4.1. Talent applying an ice pack to the knee while resting on a couch or bed. TXT: Provide assistance with activities of daily living

2.5. From postoperative week 2 onward, initiate progressive resistance training using knee extension and flexion machines two to three times per week [1-TXT].
2.5.1. Patient using a knee extension machine under supervision, performing controlled reps. TXT: 15 - 30 repetitions; 3 - 5 sets

2.6. Implement balance training by progressing from a double-leg stance to a single-leg stance [1]. Hold each stance for 30 seconds and perform 10 repetitions per day [2-TXT].
2.6.1. Talent guiding and patient standing on a balance pad with both legs, arms outstretched for stability.
2.6.2. Patient shifting to a single-leg stance and maintaining balance. TXT: Begin advanced activities of daily living training; proceed to progressive power training as appropriate


2.7. Next, instruct the patient to lie in a comfortable supine position [1] and ensure the affected limb is extended and relaxed, without crossing or tension [2]. Assess the skin to ensure no open wounds or compromised areas are present where the cuff will be applied [3].
2.7.1. Patient lying supine on a padded table, adjusting body position for comfort.
2.7.2. Talent positioning the leg straight, ensuring there is no muscle tension or crossing.
2.7.3. Talent inspecting the patient’s upper thigh area, checking skin integrity.

2.8. Now, roll up the trouser leg to the groin area to expose the thigh [1]. Using a tape measure, locate the proximal one-third of the femur by measuring the distance from the anterior superior iliac spine to the upper border of the patella [2].
2.8.1. Talent rolling up the patient’s trouser leg fully to expose the upper thigh.
2.8.2. Talent measuring from the anterior superior iliac spine to the patella, then marking the one-third point on the thigh.

2.9. Then, select a cuff of appropriate width, typically 12 to 15 centimeters, and wrap it around the designated area of the thigh with moderate tightness, avoiding compression of the skin [1]. Ensure the cuff lies flat, without folds or twisting, and does not slip during inflation [2]. Position the outlet connector facing outward for convenient connection [3].
2.9.1. Talent selecting and holding up a cuff, checking its width visually.
2.9.2. Talent securing the cuff around the marked thigh region, adjusting it to remove any folds or twists.
2.9.3. Close-up of the connector outlet being rotated to face outward.

2.10. Next, connect the cuff to the pressure pump device or manual inflation bulb [1]. Confirm the device is functional, the gauge is calibrated to zero, and pressure values are clearly visible [2]. Check that all connections between the cuff and the device are sealed [3] and temporarily deflate the cuff to allow the limb to relax [4].
2.10.1. Talent attaching the cuff tubing to the pressure pump or manual bulb.
2.10.2. Show the pressure device display at zero with readable units.
2.10.3. Talent manually pressing on all tubing connections to ensure proper seal.
2.10.4. Talent pressing a valve to release pressure and observing limb relaxation.

2.11. Palpate the dorsalis pedis artery on the lateral side of the foot, between the first and second metatarsals [1]. If the pulse is not easily felt, use a stethoscope over the pulse site or a portable Doppler flow detector [2].
2.11.1. Talent gently palpating the patient’s foot, locating the dorsalis pedis artery.
2.11.2. Talent applying a stethoscope to the same site, then switching to a Doppler device to detect the pulse.

2.12. Once the dorsalis pedis artery is identified, mark or fix the probe at the correct position for later use [1]. Inflate the cuff slowly at a rate of approximately 10 millimeters of mercury per second while continuously monitoring the pulse [2]. Record the pressure at which the pulse completely disappears as the limb occlusion pressure for that trial [3].
2.12.1. Talent marking the foot with a skin-safe pen and taping the Doppler probe in place.
2.12.2. Talent slowly inflating the cuff using the device, while watching the pressure gauge and observing the monitor.
2.12.3. Talent pointing to the digital or analog readout of the exact pressure at which the pulse disappears.

2.13. Then, deflate the cuff completely after the first trial and wait for 5 minutes [1]. After repeating the procedure 2 more times, calculate the average of the three limb occlusion pressure values to establish the final LOP for the patient [2-TXT].
2.13.1. Talent turning the valve to release all pressure from the cuff and stepping back while the patient rests.
2.13.2. Talent jotting down in a notebook or working at a computer. TXT: Blood flow restriction training pressure assessment is the LOP measurement
Authors: Do you have a full form for LOP?

2.14. Finally, calculate the target training pressure by multiplying the final LOP by 0.6 to 0.8 [1]. 
2.14.1. TEXT ON PLAIN BACKGROUND:
Target Pressure = LOP × (0.6–0.8)
Recommended safe range: 50 - 150 mmHg 
(to avoid complete occlusion or risk)



Results
3. Results 

3.1. Baseline demographic characteristics, including sex, age, and affected side, were comparable between the BFRT group and the control group, with no statistically significant differences observed [1-TXT].
3.1.1. LAB MEDIA: Table 1. Video editor: Show the table and highlight the rows for sex, age, and affected side across both groups. TXT: BFRT: Blood Flow Restriction Training

3.2. At baseline, all the scores were similar between the BFRT group and the control group [1].
3.2.1. LAB MEDIA: Figure 2. Video editor: Highlight the data points at T0 for both the BFRT group and the control group

3.3. From week 4 onward, the BFRT group completed significantly more repetitions than the control group in the 30-second sit-to-stand test at T1, T2, and T3 [1].
3.3.1. LAB MEDIA: Figure 2. Video editor: Highlight the BFRT group line at T1, T2, and T3, showing higher points than the control group.

3.4. Similarly, at T1, T2, and T3, the BFRT group performed significantly more single-leg heel raise repetitions than the control group [1].
3.4.1. LAB MEDIA: Figure 3. Video editor: Highlight the BFRT group data points at T1, T2, and T3.

3.5. In the 6-minute walk distance test, the BFRT group walked significantly farther than the control group at T1, T2, and T3 [1].
3.5.1. LAB MEDIA: Figure 4. Video editor: Highlight the BFRT group line at T1, T2, and T3 where distances are higher.

3.6. At T1, T2, and T3, the BFRT group reported significantly higher International Knee Documentation Committee scores than the control group [1].
3.6.1. LAB MEDIA: Figure 5. Video editor: Highlight the BFRT group scores at T1, T2, and T3 above the control group line.
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