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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? Yes
If Yes, can you record movies/images using your own microscope camera? Yes
Steps 2.6 to 2.17 	Comment by Poornima  G: Authors, would you be providing the arthroscopic videos like microscope footage (videos within a round field of view) or the actual surgery videos?
[bookmark: _Hlk161354481]Authors, please use your microscope camera to film the SCOPE shots and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20763533

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

3. Filming location: Will the filming need to take place in multiple locations?   NO

Current Protocol Length
Number of Steps:  18
Number of Shots:  51 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Xujun Hu: Currently, suturing techniques for TFCC injuries primarily include intra-capsular and transosseous tunnel suture techniques. However, each way has its shortcomings and difficulties. 
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2.1

What are the most recent developments in your field of research?
1.2. Xujun Hu: We have developed an improved triple-loop technique which allowed for suturing of both the deep and superficial layers of the TFCC without the need for a transosseous tunnel. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1

What technologies are currently used to advance research in your field?
1.3. Chao Jiang: In recent years, arthroscopic technology has been widely used in the clinical practice of sports medicine.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.7.1

What are the current experimental challenges?
1.4. Chao Jiang: Surgeons need to restore structural stability and function with minimal trauma.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


What significant findings have you established in your field?
1.5. Xin Li: Clinical follow-up results show that this is a safe, effective, and simple surgical method for treating TFCC injuries. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.10.1






Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Chao Jiang: We have introduced a new, effective and safe surgical method. Publishing an article merely demonstrates its safety and effectiveness. JOVE's video further explains how this surgery is performed, allowing everyone to understand it more specifically and vividly. 
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.10.1
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This research has been approved by the Human Research Ethics Committee at the Shaoxing People's Hospital (approval number: 2024Z057). Informed consent was obtained from all patients



Protocol  

2. Operative Procedure: Triple-Loop Technique 
Demonstrator: Zhebin Ma 
Authors: Please fill this

2.1. [bookmark: _GoBack]To begin, place the patient in the supine position and administer general anesthesia [1]. Position the affected limb on the operating table beside the bed [2].
2.1.1. WIDE: Talent positioning the patient supine on the operating table.
2.1.2. Talent placing the affected limb beside the bed on the operating table.

2.2. Apply a tourniquet to the proximal upper arm, ensuring it lies flat without folds or twists [1]. Secure the tourniquet with a sterile dressing to prevent shifting [2] and set the tourniquet pressure to 35 kilopascals [3].
2.2.1. Talent wrapping the tourniquet around the upper arm smoothly.
2.2.2. Talent securing the tourniquet with a sterile dressing.
2.2.3. Talent adjusting the pressure setting to 35 kilopascals.

2.3. Now, perform Ballotment tests under anesthesia in the neutral, pronation, and supination positions [1]. Fix the wrist joint, pinch the ulna, and move it to assess stability; if the amplitude is less than 5 millimeters, it is stable [2]. Compare the results with those of the healthy side [3].
2.3.1. Talent performing Ballotment tests in neutral, pronation, and supination under anesthesia.
2.3.2. Talent fixing the wrist, pinching the ulna, and measuring movement amplitude.
2.3.3. Talent performing Ballotment test result on the healthy side.

2.4. Then, disinfect the affected limb using complex iodine [1] and cover it with a waterproof surgical sheet [2]. Abduct the shoulder joint 90 degrees and flex the elbow joint 90 degrees [3]. Fix the affected limb on the traction support [4].
2.4.1. Talent disinfecting the limb with complex iodine.
2.4.2. Talent covering the cleaned area with a waterproof sheet.
2.4.3. Talent abducting the shoulder and flexing the elbow to the specified angles.
2.4.4. Talent fixing the limb onto the traction support.

2.5. Next, tuck and vertically pull the index, middle, and ring fingers, applying a traction force of approximately 5 kilograms according to the traction frame graduation [1]. Equip the arthroscope with a 2.7-millimeter 30-degree lens [2] and set up the hand-controlled mini handle with a 2.0 millimeter planer head [3].
2.5.1. Talent applying traction to the fingers with approximately 5 kilograms force.
2.5.2. Talent setting up the arthroscope.
2.5.3. Talent setting up the mini handle with the specified tools.

2.6. Now, use a sterile marker to mark the 3 by 4, 6R, and 6U approaches [1]. Inflate the tourniquet [2] and insert a 2.7-millimeter lens through the 3 by 4 approach, located proximal to Lister’s node, for observation [3]. If needed, insert a needle through the 6U approach for drainage [4]. Explore wrist joint structures radially and ulnarly, moving from proximal to distal [5].
2.6.1. SCOPE: Talent marking the surgical approaches with a sterile marker. Operations outside the joint cavity, and the videographer had filmed them.
2.6.2. SCOPE: Talent inflating the tourniquet. Operations outside the joint cavity, and the videographer had filmed them.
2.6.3. SCOPE: Talent inserting the 2.7 millimeter lens via the 3/4 approach.
2.6.4. SCOPE: Talent inserting a drainage needle through the 6U approach if necessary.
2.6.5. SCOPE: Talent exploring the wrist joint structures systematically.

2.7. Then, use the 6U and 6R approaches as the operative routes and probe the radial edge, central part, and ulnar edge of the TFCC microdisk [1-TXT]. To perform a trampoline test, press the fiber disc with a probe hook under the microscope and assess the TFCC tension [2]. Conduct a probe test to detect tears at the TFCC recess [3].
2.7.1. SCOPE: Talent probing the TFCC microdisk through the 6U and 6R approaches. TXT: TFCC: Triangular Fibrocartilage Complex
2.7.2. SCOPE: talent performing the trampoline test by pressing the TFCC.
2.7.3. SCOPE: Talent using the probe to test for TFCC recess tears.

2.8. For radial edge tears or central perforation tears, use a planer to clean the site and perform plasma shrinkage [1]. For a positive probe test, employ the three-loop method to suture the TFCC and use a planer to freshen the ulnar edge and recess [2].
2.8.1. SCOPE: Talent using the planer to clean and shrink damaged areas.
2.8.2. SCOPE: Talent applying the three-loop suture method and freshening the ulnar edge with the planer.

2.9. Next, make a 5-millimeter incision with a sharp knife 1.5 centimeters proximal to the midpoint between the 6R and 6U approaches [1]. Using a 5 milliliter syringe needle, penetrate the 3-0 (3-Oh) PDS close to the anterior ulna, moving in a posterior and superior direction, approximately 2 to 3 millimeters from the ulnar edge of the TFCC [2]. Leave the 3-0 PDS in place and remove the needle [3].
2.9.1. SCOPE: Talent making a 5 millimeter skin incision at the designated location. Operations outside the joint cavity, and the videographer had filmed them.
2.9.2. SCOPE: Talent using a syringe needle to thread the 3-0 PDS near the anterior ulna. TXT: PDS: Polydioxanone Suture
2.9.3. SCOPE: Talent leaving the suture in place and removing the needle.

2.10. Now, use the 4-0 (4-oh) PDS along the same approach and penetrate about 2 millimeters in front of or behind the 3-0 PDS [1]. Then, leave the 4-0 PDS and remove the needle [2]. 
2.10.1. SCOPE: Talent inserting the 4-0 PDS through the approach, penetrating near the 3-0 PDS.
2.10.2. SCOPE: Talent leaving the 4-0 PDS in place and withdrawing the needle.

2.11. For the 6R approach, use mosquito forceps to pull the 3-0 and 4-0 PDS out of the same soft tissue tunnel [1], tie a knot with the 4-0 PDS, insert the 3-0 PDS, and use the 4-0 PDS to bring the 3-0 PDS out to complete the first loop, without tying a knot yet [2], and fix the end with mosquito forceps [3].
2.11.1. SCOPE: Talent using mosquito forceps to pull the 3-0 and 4-0 PDS out of the same soft tissue tunnel.
2.11.2. SCOPE: Shot of tying a knot with the 4-0 PDS, inserting the 3-0 PDS, and using the 4-0 PDS to bring the 3-0 PDS out .
2.11.3. Shot of fixing the end with mosquito forceps.

2.12. Then, use the 6R and 6U approaches, 1.5-centimeters proximally to the midpoint, and make a 0.5-centimeter incision with a scalpel [1]. With a 5 milliliter syringe needle, penetrate the 3-0 PDS close to the posterior ulna, moving anterior-superior, approximately 2 to 3 millimeters from the ulnar edge of the TFCC [2]. Leave the 3-0 PDS and remove the needle [3].
2.12.1. SCOPE: Talent making a small incision 1.5 centimeters proximally to the midpoint.
2.12.2. SCOPE: Talent penetrating the 3-0 PDS with the syringe needle near the posterior ulna.
2.12.3. SCOPE: Talent leaving the suture in place and withdrawing the needle.

2.13. Now, use the 4-0 PDS along the same approach and penetrate about 2 millimeters in front of or behind the 3-0 PDS [1]. Leave the 4-0 PDS and withdraw the needle [2]. Complete the second loop without tying a knot [3], and fix the line end with mosquito forceps and mark it [4].
2.13.1. SCOPE: Talent inserting the 4-0 PDS around the second site.
2.13.2. SCOPE: Talent removing the needle and leaving the suture in place.
2.13.3. SCOPE: Talent forming the second loop.
2.13.4. SCOPE: Talent using mosquito forceps and marking the end. Operations outside the joint cavity, and the videographer had filmed them.

2.14. Through the 6U approach, insert the 3-0 PDS with a 5 milliliter syringe needle and suture the TFCC from outside to inside [1]. Leave the 3-0 PDS in place and remove the needle [2]. 
2.14.1. SCOPE: Talent inserting the 3-0 PDS through the 6U approach and suturing the TFCC.
2.14.2. SCOPE: Talent withdrawing the needle, leaving the suture.

2.15. Use the 4-0 PDS to directly penetrate the joint cavity through the 6U approach and pull the 3-0 and 4-0 PDS through the same soft tissue tunnel using mosquito forceps through the 6R approach [3].
2.15.1. SCOPE: Talent using mosquito forceps to pull both sutures through the tunnel.

2.16. Then, tie a knot with the 4-0 PDS, insert the 3-0 PDS, and use the 4-0 PDS to bring the 3-0 PDS out, completing the third loop without tying a knot [1]. Relax the traction force and perform a trampoline test after tightening the three loops to check the TFCC tension [2]. When satisfied with the tension, tie the knots under the skin sequentially from the first to the third loop [3].
2.16.1. SCOPE: Talent completing the third loop using the suture technique without knotting.
2.16.2. SCOPE: Talent performing the trampoline test after tightening the loops.This shot was not filmed-the blade was already attached.
2.16.3. SCOPE: Talent tying knots sequentially under the skin once tension is confirmed.

2.17. After completion, perform the Ballotment test again [1] and the trampoline test in parallel, without performing the hook test [2]. Suture the incisions individually using 4-0 Polydioxanone sutures, avoiding deep stitches that might involve nerves and tendons [3].
2.17.1. SCOPE: Talent conducting Ballotment test. Operations outside the joint cavity, and the videographer had filmed them.
2.17.2. SCOPE: Talent conducting trampoline test.
2.17.3. SCOPE: Talent suturing the incisions with shallow stitches using 4-0 PDP sutures. Operations outside the joint cavity, and the videographer had filmed them.

2.18. Finally, apply elbow-over-elbow long-arm plaster with the elbow bent at 90 degrees and fix it in a neutral position [1].
2.18.1. Talent applying long-arm plaster with the elbow at 90 degrees.
2.18.2. Talent fixing plaster neutrally.

2.18.3. 

Results
3. Representative Results 

3.1. 20 patients underwent the surgical method to treat TFCC injuries. After surgery, there was a significant decrease in Visual Analog Scale score [1], the Patient-Rated Wrist Evaluation score [2], and the Disabilities of the Arm, Shoulder, and Hand score, compared to the preoperative values [3].
3.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the bar graph – post-treatment.
3.1.2. LAB MEDIA: Figure 3. Video editor: Highlight the bar graph  – post-treatment
3.1.3. LAB MEDIA: Figure 4. Video editor: Highlight the bar graph  – post-treatment

3.2. [bookmark: _Hlk196662262]Wrist flexion, extension, and rotation ranges were all significantly improved after surgery [1]. The surgical time for the triple-loop technique was significantly shorter at around 25.85 minutes compared to 99 minutes for the bone tunnel surgery [2].
3.2.1. LAB MEDIA: Figure 5, 6, 7. Video editor: Highlight the bar graphs  – post-treatment.
3.2.2. LAB MEDIA: Figure  8. Video editor: Highlight the bar graphs  – triple-loop technique  
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