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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  
Note to Videographer:  It is important to note that the surgery includes a superficial part that is easy to video with a camera in the surgical field but also includes a deep part that is only visible in a tunnel view and more difficult to visualize on video. The operation room lighting above the surgical field includes a camera (for educational purposes), and the surgical field is also visible on a TV monitor.  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, all done.

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

Current Protocol Length
Number of Steps: 25
Number of Shots: 45 

Interviews 
1. Video 1: Author Spotlight: A Novel 3D-Printed Titanium Implant for Minimally Invasive Treatment of Hip Dysplasia in Young Dogs

Ethics Title Card
This research has been approved by the Veterinary Clinical Studies Committees at Utrecht University
Videographer: Obtain headshots for all authors. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Björn Meij: The scope of our research is the application of a new surgical treatment (3DHIP) for young dogs with hip dysplasia characterized by hip laxity. The 3DHIP implant is a patient-specific 3D-printed titanium implant that is designed to extend the dorsal acetabular rim of the hip joint and leads to joint stability and resolution of hip pain.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot looking slightly off-camera.

What are the most recent developments in your field of research?
1.2. [bookmark: _Hlk159518940]Irin Kwananocha: Hip dysplasia in dogs is a common orthopedic disorder treated surgically by invasive techniques like pelvic osteotomies and total hip replacement or salvage procedures like femoral head and neck excision. There is a need for minimally invasive procedures that can be applied bilaterally with rapid recovery preserving the joint.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot looking slightly off-camera.
What technologies are currently used to advance research in your field?
1.3. Björn Meij: The 3DHIP implant is laser printed with titanium powder using a direct metal printing machine. Printing is computer-guided by the CT scan of the dog’s pelvis, ensuring sufficient dorsal acetabular rim extension for perfect fit of implant placement and reversing the hip laxity to immediate joint stability.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot looking slightly off-camera. Suggested B roll: 3.13.1.
What are the current experimental challenges?
1.4. Irin Kwananocha: Accuracy of placement of the 3DHIP implant is assessed during surgery with fluoroscopy but may be affected by changes of bone and capsule occurring between the day of the CT scan and the day of the surgery (lead time). A reduction in lead time to 2 weeks would be ideal.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot looking slightly off-camera. Suggested B roll: 3.21.1 and 3.21.2

What significant findings have you established in your field?
1.5. [bookmark: _Hlk159518986]Björn Meij: The modified surgical hip approach provides an adequate view of the rim of the hip socket (dorsal acetabular rim) for implant placement. The 3DHIP implant increases femoral head coverage, decreases laxity of the dysplastic hip joint, and shortens recovery time. Bilateral application in one operative session is feasible.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot looking slightly off-camera. Suggested B roll: 3.15.1 and 3.16.1

Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Preoperative Preparation and Sterile Draping Techniques for Dog Limb Surgery
Demonstrator: Irin Kwananocha
Ethics Title Card
Procedures involving animal subjects have been approved by the Veterinary Clinical Studies Committees at Utrecht University
Protocol 
Please use the video that showed the operation on the right hind leg. We recorded the operation on both hips but the footage on the right hip (the second hip) is better.
Deleting a shot:
2.1. To begin, place the dog in lateral recumbency anesthetized dog on a standard operating table in lateral recumbency [1-TXT] and hang the affected limb [2]. Secure the dog using a vacuum bean bag positioner [3].
2.1.1. WIDE: Establishing shot of talent placing the anesthetized dog in lateral recumbency on an operating table. TXT: Anesthesia: 2-4 mg/kg Propofol Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent'’s face visible and zoom out so we have room for cropping. This shot was not filmed separately. The dog was already on the operating table, but I would like to read the text to tell that the dog was in lateral recumbency. 
2.1.2. Talent hanging the affected limb of the dog.
2.1.3. Talent securing the dog with a vacuum bean bag positioner.

2.2. Scrub the limb twice with 4% chlorhexidine gluconate solution [1], followed by spraying it with 70% ethanol twice [2].
2.2.1. Talent scrubbing the limb with 4% chlorhexidine gluconate.
2.2.2. Talent spraying 70% ethanol onto the limb.

2.3. Place four surgical waterproof drapes around the surgical site [1]. Secure and cover the distal limb with a sterile waterproof sock [2]. Then, add a layer of sterile cohesive wrap for additional protection [3].
2.3.1. Talent placing waterproof drapes around the surgical site.
2.3.2. Talent securing and covering the distal limb with the waterproof sock.
2.3.3. Talent adding/placing cohesive wrap on the waterproof sock.

2.4. Cover the exposed skin of the entire surgical area with an iodine-impregnated drape [1].
2.4.1. Talent placing iodine-impregnated drapes over the surgical area. 

3. Video 3: Dog Hip Joint Access and Acetabular Rim Extension Using the 3DHIP Implant Placement 
Demonstrators: Björn Meij and Irin Kwananocha
Ethics Title Card
Procedures involving animal subjects have been approved by the Veterinary Clinical Studies Committees at Utrecht University
Protocol
Deleting a shot and revised
3.1. After placing the anesthetized dog on lateral recumbency [1-TXT], through palpation, Iidentify the tip of the greater trochanter, the cranial border of the proximal femur, and the iliac wing, and the ischiadic tuber. Plan the skin incision by drawing a line. [2]. Perform the Ortolani subluxation test to confirm hip subluxation before making an incision [3].
3.1.1. WIDE: Establishing shot of dog on a lateral recumbency position on an operating table with talent standing next. TXT: Anesthesia: 2-4 mg/kg Propofol This shot was not filmed. 
3.1.2. Talent identifying landmarks through palpation and draw the incision line.
3.1.3. Added shot: Talent performing preoperative Ortolani subluxation test.

3.2. Incise the skin sharply with a surgical knife starting from the cranial dorsal iliac spine. Then, turn ventrally along the cranial border of the proximal femur and stop distally to the greater trochanter [1]. Make an incision through the subcutaneous fat down to the fascia [2].
3.2.1. Talent making an incision along the cranial dorsal iliac spine and cranial border of the proximal femur.
3.2.2. Talent incising along the subcutaneous fat down to the fascia.

3.3. Sharply separate and incise the superficial leaf of the fascia latae muscle along the cranial border of the biceps femoris muscle [1]. Retract the biceps femoris muscle caudally [2].
3.3.1. Talent separating and incising the superficial leaf of the fascia latae muscle.
3.3.2. Talent retracting the biceps femoris muscle.

3.4. After identifying the fatty triangle [1-TXT], separate it with blunt-tipped dissecting scissors and index finger to provide access to deeper layers [2]. 
3.4.1. ECU: Shot of identified fatty triangle. TXT: Fatty triangle is bordered by the tensor fascia latea, gluteal, and biceps femoris muscles
3.4.2. Talent separates the fatty triangle.

3.5. Using a surgical knife, incise the intermuscular septum between the superficial gluteal muscle, the middle gluteal muscle, and the tensor fascia latae muscle [1].
3.5.1. Talent incising the intermuscular septum between the superficial gluteal, the middle gluteal, and the tensor fascia latae muscles.

3.6. With a hand-held retractor, separate and retract the superficial and middle gluteal muscles dorsally to expose the insertion of the deep gluteal muscle [1]. Use blunt-tipped dissecting scissors to undermine the deep gluteal muscle close to the greater trochanter [2].
3.6.1. Talent separating and retracting the superficial and middle gluteal muscles. Authors: Using forceps or any such item, please point to the insertion of the deep gluteal muscle
3.6.2. Talent undermining/cutting the deep gluteal muscle.

3.7. Preplace a stay suture on the deep gluteal tendon approximately 1 to 1.5 centimeters proximal from its insertion on the greater trochanter [1]. Using a surgical knife, perform a complete deep gluteal tenotomy close to the bone [2].
3.7.1. Talent placing a stay suture on the deep gluteal tendon.
3.7.2. Talent making a cut near the bone using a surgical knife. 

Deleting a shot and revised
3.8. Use blunt-tipped dissection scissors to free the deep gluteal muscle from the underlying joint capsule [1]. Then, with the help of the periosteal elevator and index finger, subperiosteally elevate the deep gluteal muscle from the ilium and retract it dorsally[2]. Retract the deep gluteal muscle dorsally [3].
3.8.1. Talent separates the deep gluteal muscle from the underlying joint capsule.
3.8.2. Talent elevating/lifting the deep gluteal muscle from the ilium and retracting it dorsally.
3.8.3. Talent retracting the deep gluteal muscle. This shot was not filmed separately. The deep gluteal muscle was retracted at the same time when it was elevated from the ilium.

3.9. Using a periosteal elevator, partially free the iliacus muscle from the caudoventral border of the iliac shaft [1] and identify the insertion of the rectus femoris muscle [2].
3.9.1. Talent separates the iliacus muscle from the caudoventral border of the iliac shaft.
3.9.2. ECU: Shot of the insertion of the rectus femoris muscle. 

3.10. Remove all remaining soft tissue from the exposed iliac shaft for accurate positioning of the 3DHIP (3-dhip) implant [1-TXT]. Scratch the periosteum to stimulate bone ingrowth for secondary implant fixation [2].
3.10.1. Talent removing the soft tissue from the exposed iliac shaft. TXT: 3DHIP: 3-Dimensional-Printed, Hip Implant 
3.10.2. Talent scratching the periosteum.

3.11. Identify the articularis coxae muscle caudal to the rectus femoris muscle overlying the joint capsule [1]. 
3.11.1. Talent showing the articularis coxae muscle.

Revised
3.12.  Check the 3DHIP implant before positioning and check the locking mechanism of the drill guide on the implant [1]. Confirm a positive Ortolani subluxation test before implantation [2]. Fit the 3DHIP implant into the iliac shaft, ensuring the implant’s flange hooks under the ventral border of the exposed caudoventral iliac shaft just cranial to the bony prominence [31].
3.12.1. Added shot: Talent checking the 3DHIP implant and ensuring proper locking of the drill guide in the implant screw holes.
3.12.2. Added shot: Talent performing intraoperative Ortolani subluxation test
3.12.3. Talent fitting/placing the 3DHIP implant into the iliac shaft and adjusting the implant’s flange hooks position.

3.13. Check that the rim extension part of the implant overlays the craniodorsal part of the hip joint capsule without capturing any deep gluteal muscle [1]. 
3.13.1. ECU: Talent showing the rim extension part of the implant/Shot of the rim extension part of the implant on the craniodorsal part of the hip joint capsule.

3.14. Verify the implant position by visualizing and probing for optimal bone contact in all four exposed screw holes [1]. Then, confirm the absence of space between the iliac flange and the caudoventral iliac shaft [2].
3.14.1.  ECU: Shot of bone contact with the four screw holes.
3.14.2.  Talent checking the space between the iliac flange and the caudoventral iliac shaft.

Revised
3.15. Drill the hole for the first screw [1], measure the screw length [2], and tTemporarily fix the implant in the desired position with one titanium self-tapping locking screw [31-TXT].
3.15.1. Added shot: Talent drilling the first hole using the drill guide locked to the implant.
3.15.2. Added shot: Talent measuring the screw length with a depth gauge and reading the screw length from the number scale.
3.15.3. Talent fixing the implant with ainserting the screw through a hole in the implant and screwing it in the iliac shaft bone. TXT: Do not fully tighten the first screw

3.16. After intraoperative fluoroscopy of the hip joints, ensure that the curvature of the rim extension part of the implant is congruent with the curvature of the femoral head and acetabular rim [1].
3.16.1. Talent showing the curvature of the rim extension part of the implant from the fluoroscopic image on a computer. Please use the footage captured from the left hip (the first side), as it provides a clearer view due to the presence of a single implant in the imaging. Alternatively, use the oblique view of the right hip footage where the implant with 1 screw fixation of the right hip is clearly visible (on the left side the implant contains 4 screws)

3.17. Once correct positioning is confirmed, insert three titanium self-tapping locking screws in the remaining screw holes to fix the implant to the ilial shaft [1-TXT].
3.17.1. Talent fixing the implant to the ilial shaft with screws. TXT: Fully tighten the first screw after placing the second screw

Revised
3.18. Next, execute flexion, extension, and abduction movements of the hip joint to check for femoral head or neck impingement [1 + 2]. Perform the Ortolani subluxation test to check for femoral head or neck impingement and confirm the reversal of hip laxity [32].
3.18.1. Talent moving the hip joint/performing hip mobility test.
3.18.2. Talent checking/observing the femoral head or neck impingement.
3.18.3. Added shot: Talent performing the intraoperative Ortolani subluxation test to confirm the reversal of hip laxity after 3DHIP implantation.

3.19. Re-attach the cut ends of the insertional tendon of the deep gluteal muscle using a locking loop suture pattern and 1 to 2 mattress synthetic absorbable monofilament sutures [1-TXT]. 
3.19.1. Talent placing sutures on the deep gluteal muscle tendon. TXT: While suturing, rotate the hip joint to decrease tension on the tendon 

3.20. Repair the gluteal fascia and tensor fascia latae in a simple interrupted pattern [1]. Close the subcutaneous tissue with an absorbable suture [2] and skin with a non-absorbable suture in a simple interrupted pattern [3].
3.20.1. Talent placing sutures on the gluteal fascia and tensor fascia latae.
3.20.2. Talent suturing subcutaneous tissue.
3.20.3. Talent closing the skin.

3.21. To confirm the implant positioning and screw placement, perform postoperative imaging consisting of CT (C-T) scan of the hips [1] or hip orthogonal radiographs in latero-oblique and ventrodorsal views [2].
3.21.1. SCREEN: 66005_screenshort_1.mov 00:00-00:13.
3.21.2. SCREEN: 66005_screenshort_2.jpg
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