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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: All screen capture videos provided, do not film SCREEN shots

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol length
41 steps
59 shots 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Ya Fang Wu: Peripheral sutures can enhance the core suture strength and decrease the risk of gapping between repaired tendon ends. We present Q sutures as an alternative to conventional peripheral sutures [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Ya Fang Wu: Compared to conventional running peripheral sutures, Q sutures are very easy to perform, are timesaving, and demonstrate a superior performance in resisting gapping in tendon repair [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera





Protocol
2. Tendon Repair
2.1. To perform a tendon repair, begin by marking the anterior surface of one of the porcine tendon stumps with two points that are 10 millimeters from the cut tendon end [1-TXT] one-fourth of the way from the left and the right sides of the tendon in the medial-lateral direction [2].
2.1.1. WIDE: Talent marking surface TEXT: See text for tendon injury details
2.1.2. Shot of marked points Video Editor: please indicate marked points as necessary
2.2. Mark each of the left and right lateral surfaces of the tendon with one point that is 8 millimeters from each cut tendon end [1] and locate the point in the middle in the anterior-posterior direction [2].
2.2.1. Point(s) being marked
2.2.2. Shot of marked points Video Editor: please indicate marked points as necessary
2.3. Then use a Vernier caliper to measure all of the lengths between each set of points [1].
2.3.1. One set of points being measured 
2.4. Using 4-0 core sutures, insert a needle into the cut surface of one tendon stump from the middle point in the anterior-posterior direction and one-fourth of the way from the left in the medial-lateral direction [1] and pass the needle longitudinally through the tendon [2], withdrawing the needle on the anterior surface of the tendon at point 1 [3].
2.4.1. Needle being inserted
2.4.2. Needle being passed through tendon
2.4.3. Needle being withdrawn at point 1
2.5. Re-insert the needle obliquely from point 3 [1] and pass the needle transversely toward point 4 [2].
2.5.1. Needle being re-inserted
2.5.2. Needle being passed transversely
2.6. Pull out the suture to create a small loop at the lateral surface of the tendon [1] and re-insert the needle obliquely from point 2 [2], passing the needle longitudinally toward the cut end [3]. 
2.6.1. Suture being pulled, loop being created
2.6.2. Needle being re-inserted
2.6.3. Needle being passed toward cut end
2.7. Then pull out the suture [1]. 
2.7.1. Suture being pulled
2.8. To form a symmetrical repair, insert the needle into the cut end of the other tendon stump [1] and suture the other stump with the same construct [2].
2.8.1. Needle being inserted 
2.8.2. Stump being repaired 
2.9. Tighten the suture with a 10% shortening of the tendon segment within the core suture [1] and tie the tendon ends together with 3-4 knots to complete the 2-strand core suture [2].
2.9.1. Suture being tightened Videographer: Important/difficult step
2.9.2. Talent tying tendon ends/knots Videographer: Important/difficult step
2.10. To complete a 4-strand core suture, repeat the suturing process as just demonstrated [1-TXT].
2.10.1. Second suture being placed TEXT: Do not cut off 1st core suture when performing 2nd core suture
2.11. To add a Q suture, insert the same needle into the tendon anterior surface 2 millimeters away from the joined tendon end [1] and withdraw the needle on the posterior surface of the tendon [2]. 
2.11.1. Needle being inserted Videographer: Important step
2.11.2. Needle being withdrawn Videographer: Important step
2.12. Re-insert the needle into the posterior surface of the tendon 2 millimeters away from the other side of the joined tendon end [2].
2.12.1. Needle being re-inserted NOTE: 2.12.1 was deleted so this is probably 2.12.2 Videographer: Important step
2.13. Pull out the suture from the anterior surface of the tendon [1] and tie 3 knots to complete the first Q suture [2]. 
2.13.1. Suture being pulled Videographer: Important step
2.13.2. Knot(s) being tied Videographer: Important step
2.14. Then repeat the procedure to complete the second Q suture [1].
2.14.1. Q suture being placed
2.15. To add a running suture, in the 2-strand or 4-strand core suture plus running group, use a 6-0 suture to add a running epitendinous suture of 9 to 10 stitches to the tendon ends [1], keeping a similar purchase of 1.5 millimeters and a depth of 1 millimeter [2].
2.15.1. Suture being added Videographer: Important step
2.15.2. Shot of purchase and depth Videographer: Important step
2.16. When all of the sutures have been placed, cover the repaired tendon with wet gauze [1].
2.16.1. Gauze being placed
3. Biomechanical Test Software Setup 
3.1. Before performing biomechanical testing of the repairs, open the testing software [1] and navigate to the Home screen [2].
3.1.1. WIDE: Talent opening software, with monitor visible in frame
3.1.2. SCREEN: screenshot_1: 00:15-00:19
3.2. Click Method to create a test method and click New to open the Create a New Test Method dialog box [1].
3.2.1. SCREEN: screenshot_1: 00:20-00:26
3.3. Select the Tension-TestProfile Method test type and click Create [1].
3.3.1. SCREEN: screenshot_1: 00:27-00:30
3.4. Click Save to name and save the test method file and click Control and Pre‑Test in the navigation bar to open the Control-Pre-Test screen in the Method tab [1].
3.4.1. SCREEN: screenshot_1: 00:33-00:48
3.5. Click Preload and set the control mode to Tensile Extension, the rate to 25 millimeters/minute, the channel to load, and the value to 0.5 Newtons [1].
3.5.1. SCREEN: screenshot_1: 00:49-01:03 
3.6. Enable the Auto balance and add the Available Channels of Load to the Selected Channels [1].
3.6.1. SCREEN: screenshot_1: 01:03-01:08
3.7. Click Test to open the Setup Control-Test screen and click Edit Profile of the cyclic loading to open the Test Profiler dialog box [1].
3.7.1. SCREEN: screenshot_1: 01:09-01:15
3.8. Insert 4 blocks. In the first block, set the Mode to Tensile extension, the Shape to Triangle, the Maximum load to 8 Newtons in the 2-strand repairs and 15 Newtons in the 4-strand repairs, the Minimum load to 0 Newtons, the Rate to 25 millimeters/minute, and the Cycle to 10 [1].
3.8.1. SCREEN: screenshot_1: 01:16-01:52 Video Editor: please speed up
3.9. In the second block, set the Mode to Tensile extension, the Shape to Absolute Ramp, the Rate to 25 millimeters/minute, and the Endpoint to 8N in the 2-strand repairs and 15 N in the 4-strand repairs [1].
3.9.1. SCREEN: screenshot_1: 01:58-02:14 Video Editor: can speed up
3.10. In the third block, set the Mode to Tensile extension, the Shape to Hold, the Criteria to Duration, and the Duration to 8 seconds [1].
3.10.1. SCREEN: screenshot_1: 02:17-02:28 
3.11. In the fourth block, set the Mode to Tensile extension, the Shape to Absolute Ramp, the Rate to 25 millimeters/minute, and the Endpoint as 100 Newtons. Then click Save and Exit [1].
3.11.1. SCREEN: screenshot_1: 02:33-03:02 Video Editor: please speed up
3.12. Next, open the Control-End of Test screen and set Criteria 1 to Rate of Load and the Sensitivity to 40% [1].
3.12.1. SCREEN: screenshot_1: 03:03-03:22
3.13. In the Calculation-Setup screen, add Available Calculations of Absolute Peak to the selected calculations [1].
3.13.1. SCREEN: screenshot_1: 03:24-03:29
3.14. Select Load in the drop-down list of Channel and apply the Absolute peak to the 4. Absolute Ramp [1].
3.14.1. SCREEN: screenshot_1: 03:31-03:39
3.15. Open the Results 1-Columns screen, select Maximum Load and add Load to the selected results [1]. 
3.15.1. SCREEN: screenshot_1: 03:40-03:52
3.16. Then click Save and Close [1].
3.16.1. SCREEN: screenshot_1: 03:52-03:56
4. Biomechanical Test
4.1. To perform a biomechanical test, set the initial distance between the upper and lower clamps of the testing machine to 5 centimeters [1].
4.1.1. WIDE: Talent setting initial distance, with upper and lower clamps visible in frame 
4.2. Wrap the tendon with dry gauzes 2-3 centimeters away from the cut end [1] and mount the gauze-wrapped tendon segments into the upper and lower clamps, keeping the tendon as vertical as possible [2].
4.2.1. Tendon being wrapped
4.2.2. Tendon being mounted
4.3. When the tendon has been mounted, click Test on the Home screen and select the saved test method file [1].
4.3.1. SCREEN: screenshot_2: 00:01-00:05
4.4. Click Next and select a location and enter a name to save the sample data file [1].
4.4.1. SCREEN: screenshot_2: 00:06-00:21 
4.5. The Test tab will be displayed. Click Open Load Cell Setup dialog, Calibrate, and OK to remove the load from the load cell. Click Open Live Displays Setup dialog and select Tensile Extension in the drop-down list of Channel 1. Select Cycle Count in the drop-down list of Channel 3 and select 3 in the Live Displays [1].
4.5.1. SCREEN: screenshot_2: 00:25-01:14 Video Editor: please speed up
4.6. Click Open Control Panel Setup Dialog and select Balance Load in the drop-down list of Key 1 and Reset Gauge Length of Key 2. Click Balance Load, Reset Gauge Length, and Start to run a test for each specimen in the sample [1].
4.6.1. SCREEN: screenshot_2: 01:17-01:45 Video Editor: please speed up
4.7. During the cyclic loading [1], record the number of tendons with a 2-millimeter gap between the two ends [2].
4.7.1. SCREEN: screenshot_2: 01:48-02:30 Video Editor: please speed up
4.7.2. Talent measuring gap and recording number of tendons Videographer: Important/difficult step
4.8. During the 8-second pause at the maximum load after the 10th cycle, measure the gap distance between the tendon ends [1].
4.8.1. Talent measuring gap distance
4.9. After measuring the gap, pull the tendon upward until the repair ruptures [1] and record the ultimate breaking strength [2].
4.9.1. Tendon being pulled
4.9.2. SCREEN: screenshot_2: 03:56-04:27 
4.10. Then click Stop, Return, and Finish to save the results [1].
4.10.1. SCREEN: screenshot_2: 04:28-04:31



Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.9., 2.11.-2.13.,2.15., 4.7.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.9. Moderate tension was added to the repaired tendon, producing 10% shortening of tendon segment within the core suture. The purchase of the core suture changed from 10 mm to 9 mm on each side. The lengths were determined with a Vernier caliper. 
4.7. Pay attention to the gap size between tendon ends during cyclic loading and record the number of tendons when a 2-mm gap was formed. 



Results
5. Results: Representative Repaired Tendon Gap Formation, Gap Size, Ultimate Breaking Strength, and Surgical Time Evaluation

5.1. As illustrated in the Table [1], in this representative analysis, the addition of Q suture reduced the number of tendons with 2-millimeter gapping during cyclic loading in both 2-strand and 4-strand repairs [2].

5.1.1. LAB MEDIA: Table 1
5.1.2. LAB MEDIA: Table 1 Video Editor: please emphasize suture plus 2Q: Number of tendons with 2-mm gap data cells

5.2. All of the tendons repaired with 2- and 4-strand core sutures formed a 2-millimeter gap [1], whereas none of the tendons repaired with 2-strand plus 2Q [2] and only half of those repaired with 4-strand plus 2Q had a 2-millimeter gapping after 10 cycles [3].

5.2.1. LAB MEDIA: Table 1 Video Editor: please emphasize core suture: Number of tendons with 2-mm gap data cells
5.2.2. LAB MEDIA: Table 1 Video Editor: please emphasize 2-strand suture plus 2Q: Number of tendons with 2-mm gap data cell
5.2.3. LAB MEDIA: Table 1 Video Editor: please emphasize 4-strand suture plus 2Q: Number of tendons with 2-mm gap data cells

5.3. Further, more tendons repaired with 2-strand plus running [1] or 4-strand plus running sutures showed a 2-millimeter gap than those augmented with Q sutures [2].

5.3.1. LAB MEDIA: Table 1 Video Editor: please emphasize 2-strand plus running: Number of tendons with 2-mm gap data cell
5.3.2. LAB MEDIA: Table 1 Video Editor: please emphasize 4-strand plus running: Number of tendons with 2-mm gap data cells

5.4. With 2-strand repairs, the addition of the Q suture or running sutures both reduced the gap distance between tendon ends after cyclic loading [1], but only Q suture addition significantly increased the ultimate strength of the repaired tendons [2].

5.4.1. LAB MEDIA: Table 1 Video Editor: please emphasize 2-strand plus Q: and plus running:Gap size data cells
5.4.2. LAB MEDIA: Table 1 Video Editor: please emphasize 2-strand plus Q:Ultimate strength data cell

5.5. The addition of the Q suture also minimized the gap distance with 4-strand repairs [1], although the ultimate strength of the repaired tendons was not affected [2].

5.5.1. LAB MEDIA: Table 1 Video Editor: please emphasize 4-strand plus Q:Gap size data cell
5.5.2. LAB MEDIA: Table 1 Video Editor: please emphasize 4-strand plus Q:Ultimate strength data cell

5.6. In addition, the average time required for performing 2Q sutures was significantly shorter [1] than that for a running suture [2].

5.6.1. LAB MEDIA: Table 1 Video Editor: please emphasize plus 2Q:Surgical time data cell
5.6.2. LAB MEDIA: Table 1 Video Editor: please emphasize plus running:Surgical time data cell





Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Ya Fang Wu: The effects of Q sutures when combined with other types of core sutures warrant further study to confirm the efficacy of Q sutures [1].

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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