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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?  No.  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes.

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

Current Protocol Length
Number of Steps:  15
Number of Shots:  37 (6 SC)

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. Zongpei Lian: This research investigates complex fracture treatment, focusing on optimizing rapid and precise guidewire insertion techniques during intramedullary nailing for intertrochanteric femur fractures.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1


What research gap are you addressing with your protocol?
1.2. Zongpei Lian: We present a protocol for accessing the guidewire of intramedullary femoral nailing in obese patients using an in-house designed awl.
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 advantage does your protocol offer compared to other techniques?
1.3. Zongpei Lian: The newly designed guide awl with a distal positioner could reduce the difficulty in opening the femur for inserting the interlocked intramedullary nail.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.13.1

What research questions will your laboratory focus on in the future?
1.4. Zongpei Lian: We will focus on developing an integrated care-rehabilitation support platform for frail elderly with rehabilitative potential.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.14.2



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


Ethics Title Card

This research has been approved by the Ethics Committee at the Tongji Hospital, Tongji Medical College, Huazhong University of Science & Technology


Protocol  
2. Surgical Treatment with the Newly Designed Guide Apparatus
Demonstrator: Zhengqiang Luo 


2.1. To begin, position the patient supine on a radiolucent table [1]. Place the contralateral limb in an adjustable leg holder [2] and abduct the torso by 10 to 15 degrees to allow clear access to the intramedullary canal [3].
2.1.1. WIDE: Talent positioning the patient supine on a radiolucent operating table.
2.1.2. Talent securing the contralateral limb in a leg holder.
2.1.3. Talent gently abducting the patient’s torso while explaining the angle for access.

2.2. Position the image intensifier on the ipsilateral side to acquire both anterior-posterior and lateral projections [1].
2.2.1. Talent adjusting the image intensifier.

2.3. Apply traction and internal rotation to the ipsilateral leg under image intensifier guidance to reduce the fracture [1].
2.3.1. Talent performing traction and internal rotation of the ipsilateral leg while monitoring alignment under fluoroscopy.

2.4. Now, drape the patient for a standard femoral nail procedure [1]. Using iodine povidone, disinfect the surgical field longitudinally from the costal margin to the foot and transversely from the anterior midline beyond the posterior spine [2].
2.4.1. Talent opening and spreading drapes over the surgical area.
2.4.2. Talent applying iodine povidone using sterile swabs across the defined area.

2.5. Then, place four sterile towels on specific anatomical areas [1] and secure them with towel clips or adhesive drapes [2]. Extend the sterile field with middle sheets and center a large fenestrated drape over the hip [3]. Now, cover the distal limb using a sterile stockinette and secure with an elastic bandage [4].
2.5.1. Talent placing sterile towels one by one on the designated areas.
2.5.2. Talent securing towels in place with clips or adhesive.
2.5.3. Talent draping the hip with a large fenestrated sheet.
2.5.4. Talent sliding a stockinette over the distal limb and wrapping with an elastic bandage.

2.6. Next, make a longitudinal skin incision approximately 3 to 5 centimeters long, 2 to 3 centimeters proximal to the trochanteric apex, extending along the femoral shaft axis [1]. Using a scalpel, dissect through the gluteus medius fascia [2] and palpate the tip of the greater trochanter to confirm location [3].
2.6.1. Talent making a careful longitudinal skin incision.
2.6.2. Talent dissecting the fascia with precision.
2.6.3. Talent palpating the tip of the greater trochanter with gloved fingers.

2.7. Identify the ideal entry point at the tip of the greater trochanter [1]. Under anterior-posterior fluoroscopy, align the entry point with the trochanteric tip [2]. Under lateral fluoroscopy, confirm the alignment with the medullary canal after centering the point within the trochanteric profile [3].
2.7.1. Talent pointing to and marking the ideal entry point on the trochanter.
2.7.2. SCREEN: Show anterior-posterior fluoroscopic view aligning the entry point with the trochanteric tip.
2.7.3. SCREEN: Show lateral fluoroscopic image confirming alignment with the medullary canal.
[bookmark: _Hlk162020732][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible (download the guidelines from the link given in the email): https://review.jove.com/files_upload.php?src=19776553

2.8. Then, place the tip of the awl at the marked entry point [1] and make a small incision at the site of the distal position tube [2]. Insert a customized 3-millimeter wire through the tube [3] and confirm the tip of the K-wire along the lateral aspect of the femur under imaging [4].
2.8.1. Talent placing the awl’s tip at the marked entry location.
2.8.2. Talent making a second small incision.
2.8.3. Talent inserting the customized wire through the distal positioning tube.
2.8.4. SCREEN: Display fluoroscopic image showing K-wire positioned laterally along the femur.


2.9. Now, advance the customized wire to the correct depth to offset the valgus of the proximal femur [1]. Under the anterior-posterior and lateral views, confirm the extension of the awl tip and its continuation into the femoral medullary cavity [2].
2.9.1. Talent pushing the customized wire deeper into the bone using controlled movements.
2.9.2. SCREEN: Show anterior-posterior and lateral views verifying the extension of the awl tip and medullary canal alignment.

2.10. Then, insert a 2.5-millimeter diameter guidewire through the awl tube into the femoral medullary cavity to a depth of approximately 15 centimeters [1]. Confirm the position of the guidewire under the image intensifier [2].
2.10.1. Talent feeding the guidewire through the awl into the medullary cavity.
2.10.2. SCREEN: Show guidewire position on the image intensifier display.

2.11. Turn and gently push or tap the awl with a hammer to open the proximal cortex [1]. Keep the awl tip aligned with the level of the lesser trochanter throughout the procedure [2].
2.11.1. Talent tapping the awl with a hammer while advancing it into the cortex.
2.11.2. Talent ensuring the awl remains aligned with the lesser trochanter.

2.12. Next, attach the intramedullary nail to the insertion handle using the threaded proximal locking mechanism [1]. Align the proximal end of the nail with the handle’s coupling interface and secure it by tightening with a torque-limiting wrench [2].
2.12.1. Talent placing the nail into position and engaging the locking mechanism.
2.12.2. Talent tightening the connection with a torque-limiting wrench.

2.13. Then, insert the intramedullary nail while keeping its proximal end flush with the greater trochanter tip [1-TXT], maintaining a gap of 10 to 20 millimeters above the femoral condyles [2].
2.13.1. Talent inserting the nail carefully into the femoral canal. TXT: Ensure that the distal end terminates at the femoral shaft’s metaphyseal-diaphyseal junction 
2.13.2. Talent pointing to the specified anatomical alignment is achieved.

2.14. Verify the fracture reduction and check the proximal locking position under the image intensifier [1] before assembling the aiming arm to the insertion handle [2].
2.14.1. SCREEN: Display fracture alignment and locking status on the monitor.
2.14.2. Talent attaching the aiming arm to the handle.

2.15. Then, insert the guidewire and confirm nail depth and position for placing the helical blade or screw [1]. After inserting the proximal blade or screw, complete the distal locking [2-TXT].
2.15.1. Talent feeding the guidewire and adjusting depth based on alignment.
2.15.2. Talent securing proximal blade or screw and finalizing distal locking. TXT: Post-surgery, obtain radiographs every 3 - 4 weeks until bone heals


2.15.3. 

Results
3. Results 

3.1. The patients were treated with locking intramedullary nailing with the help of a newly designed guide apparatus or conventional guide apparatus. The mean operation time in the newly designed guide group was around 45.8 min [1], which was less compared to the mean operation time of 58 minutes in the conventional guide group [2]. 
3.1.1. LAB MEDIA: Table  2 Video editor: Highlight 45.8 ± 1.6 in row “mean operation time”
3.1.2. LAB MEDIA: Table  2 Video editor: Highlight 58.0 ± 2.3 in row “mean operation time”

3.2. The intraoperative blood loss in the newly designed guide group was 104 milliliters [1], and 122.8 milliliters in the control group [2]. 
3.2.1. LAB MEDIA: Table  2 Video editor: Highlight 104.3 ± 5.8
3.2.2. LAB MEDIA: Table  2 Video editor: Highlight 122.8 ± 7.2 

3.3. The success rate of the one-time inserted guide wire was 100% in the newly designed guide group [1] and the radiation times were less [2]. There was no significant change in bone healing time between the two groups [3].
3.3.1. LAB MEDIA: Table  2 Video editor: Highlight 100%
3.3.2. LAB MEDIA: Table  2 Video editor: Highlight 14.9 ± 0.7
3.3.3. LAB MEDIA: Table  2 Video editor: Highlight the row “bone healing time”
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