[bookmark: _Hlk161771130][image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 67810
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=20682098 

Title: Surgical Technique for the Implantation of a Wireless Telemetry Device on Pigs’ Backs 


Authors and Affiliations: 
[bookmark: _Hlk205988573][bookmark: _Hlk205988751][bookmark: _Hlk205988611]Angel Moctezuma-Ramirez, Jordana Goulet, Abdelmotagaly Elgalad

Center for Preclinical Surgical & Interventional Research, The Texas Heart Institute


Corresponding Authors: 
[bookmark: _Hlk25233958]Abdelmotagaly Elgalad		aelgalad@texasheart.org


Email Addresses for All Authors: 
Angel Moctezuma-Ramirez		amoctezuma@texasheart.org
Jordana Goulet			goulet@livemail.uthscsa.edu
Abdelmotagaly Elgalad		aelgalad@texasheart.org




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: 15th Sep 2025

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 


Current Protocol Length

Number of Steps:  23
Number of Shots:  48 

Introduction 
Authors: We can have only upto 5 interview statements in the video. Hence other questions have been deleted.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Angel Moctezuma-Ramirez: We develop and refine different preclinical surgical and interventional models for heart failure and mechanical circulatory support, aiming to advance device design and implantation techniques in advanced cardiovascular research.
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 are the current experimental challenges?
1.2. Angel Moctezuma-Ramirez: Maintaining long-term model stability, ensuring reproducible surgical techniques, and integrating complex monitoring systems without compromising animal welfare remain key experimental challenges in our work.
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 research gap are you addressing with your protocol?
1.3. Angel Moctezuma-Ramirez: We address the challenge of streaming and recording biopotentials in chronic experiments when the groin and abdomen cannot be used due to other procedures.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1


What advantage does your protocol offer compared to other techniques?
1.4. Abdelmotagaly Elgalad: This technique improves welfare by placing the device on the back, reducing discomfort, allowing natural movement, providing reliable continuous data, and maintaining a low complication rate.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.1

What research questions will your laboratory focus on in the future?
1.5. Abdelmotagaly Elgalad: We will focus on improving experimental design, maximizing throughput without compromising animal welfare, and identifying methods to collect high-quality data efficiently.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1





Ethics Title Card
This research has been approved by The Texas Heart Institute’s Institutional Animal Care and Use Committee

Protocol  
2. Preparation of the Pig for the Procedure
Demonstrators: Technicians, Scrub Tech, Clinical Veterinarian, AMR/AE
Authors, please provide the names of the people

2.1. To begin, place the anesthetized pig on the surgical table in the ventral position in the operating room [1-TXT] and start an intravenous infusion of Plasmalyte at a rate of 10 to 15 milliliters per hour [2-TXT].
2.1.1. WIDE: Talent positioning the pig ventral-side down on the surgical table. TXT: Anesthesia induction: 3% Isoflurane
2.1.2. Talent connecting the Plasmalyte infusion line and setting the IV pump to 10 to 15 milliliters per hour. TXT: Maintenance of anesthesia: 0.5 - 3% Isoflurane

2.2. Using sterile gauze soaked in 70 percent isopropyl alcohol, clean the intended surgical incision site on the left upper back and the surrounding shaved area [1-TXT]. Allow the alcohol to air-dry completely [2].
2.2.1. Talent using gauze soaked in isopropyl alcohol to clean the surgical site in outward strokes. TXT: Area: ~ 15 cm x 15 cm; Wipe from the center to outwards 
2.2.2. Shot of the cleaned and dried skin surface.

2.3. Perform a sterile surgical scrub using povidone-iodine scrub solution and sterile gauze [1]. Apply the scrub in firm, circular motions starting from the incision line and moving outward in expanding circles [2]. Continue scrubbing for at least 5 minutes, replacing gauze as necessary [3].
2.3.1. Talent pouring povidone-iodine scrub onto sterile gauze.
2.3.2. Talent scrubbing the surgical site in circular outward motions.
2.3.3. Shot of changing the scrub pad.

2.4. Apply povidone-iodine solution using sterile gauze or sponge sticks, moving from the center outward [1] and allow the final paint layer to air-dry without wiping it off [2].
2.4.1. Talent applying povidone-iodine solution with a sponge stick to the prepped skin.
2.4.2. Shot showing the iodine layer dried on the skin surface.

2.5. Now, isolate the prepared surgical area using sterile surgical drapes [1].
2.5.1. Talent carefully placing sterile surgical drapes around the cleaned and painted incision area.

2.6. Identify the anatomical landmarks forming a triangle, including the spine as the upper border, the scapula as the left border, and the lower edge of the trapezius muscle as the right border [1].
2.6.1. Talent palpating and pointing out each anatomical landmark on the pig’s upper back.

2.7. Next, using a number 10 blade, make a 2-inch longitudinal incision approximately 2 inches lateral to the spine [1].
2.7.1. Talent making a precise longitudinal incision on the pig’s back with a number 10 scalpel blade.

2.8. After incising the epidermis, use an electrocautery to dissect through the subcutaneous tissue and divide the trapezius muscle [1]. Take care to divide all fascial layers [2].
2.8.1. Talent using electrocautery to separate subcutaneous layers.
2.8.2. Close-up of the tool dividing all fascial layers with controlled precision.

2.9. Once the inner fascial layer is divided, use blunt dissection with the index and middle fingers to create a pocket [1]. Ensure the tip of the scapula is reachable with the fingertips [2] and confirm that the tip of the scapula is palpable at the pocket’s extent after dissection [3].
2.9.1. Talent inserting fingers and spreading the tissue to form a pocket.
2.9.2. Talent touching and reaching the scapula tip with fingers.
2.9.3. Shot of the scapula tip at the pocket boundary.

2.10. Check that the telemetry device fits inside the pocket with minimal tension on the skin incision [1] and then remove the device from the pocket [2].
2.10.1. Talent placing the telemetry device into the pocket and assessing fit.
2.10.2. Talent removing the device after size verification.

2.11. Mix 1 gram of vancomycin with 50 milliliters of 0.9 percent saline [1]. Place approximately 10 milliliters of this mixture into the pocket and let it sit for 1 to 2 minutes [2]. Remove excess solution using a gauze pad [3].
2.11.1. Talent mixing vancomycin powder with saline in a sterile vial.
2.11.2. Talent using a syringe to add 10 milliliters of solution into the pocket.
2.11.3. Talent blotting excess liquid from the pocket with gauze.


3. Lead Placement and Device Positioning
Demonstrator: Angel Moctezuma-Ramirez, Abdelmotagaly Elgalad

3.1. Use a 14 French angiocath to place the wires as per orientation requirements [1].
3.1.1. Talent preparing a 14 French angiocath and lead wires for insertion.

3.2. Insert the angiocath in a lateral to medial, outer to inner direction under the muscle, guiding it toward the pocket [1]. Advance the needle until only one-third remains visible [2]. Remove the needle and thread the lead through the catheter from the tip toward the hub [3].
3.2.1. Talent inserting the angiocath under the muscle from lateral to medial.
3.2.2. Close-up of the needle advancement until one-third remains outside.
3.2.3. Talent threading the lead wire through the catheter.

3.3. Leave between 1 and 2 inches of lead wire exposed to prevent subcutaneous migration during the placement of additional leads [1] and remove the catheter after securing the lead [2].
3.3.1. Talent pointing to 1 to 2 inches of exposed lead wire.
3.3.2. Talent removing the catheter while keeping the lead in place.


3.4. Now, insert one lead of any colour among yellow, red, green, or blue into position [1]. Immediately follow it with the corresponding transparent lead inserted on the contralateral side of the pocket [2]. 
3.4.1. Talent inserting a yellow lead on one side of the pocket.
3.4.2. Talent inserting the corresponding transparent lead on the opposite side.

3.5. Insert each color-transparent pair together, one pair at a time, to mirror their arrangement on the telemetry device and avoid confusion during setup [1]. These leads form differential pairs for ECG channels, supporting bipolar signal acquisition and minimizing electrical noise [2]. After all lead pairs are placed, insert the black ground lead last to complete the configuration [3].
3.5.1. Talent placing the lead pair and looking at the telemetry device layout.
3.5.2. Shot of multiple colored and transparent lead pairs placed.
3.5.3. Close-up of black ground lead being inserted last.

3.6. Next, pull the wires gently so the tips of the leads are just beneath the skin surface [1]. Make sure no part of any lead is visible externally [2].
3.6.1. Talent gently adjusting wire lengths so lead tips are barely subdermal.
3.6.2. Close-up confirming absence of lead exposure at the skin level.

3.7. Then, gather all the wires into a loop, using the hand as a guide [1] and secure them together with heavy silk ties to create a bundled group [2].
3.7.1. Talent looping wires into a neat bundle using their hand.
3.7.2. Talent tying the bundle securely with heavy silk suture.

3.8. Place the telemetry device and the lead bundle into the created pocket [1]. Ensure the device sits flat and is oriented properly. One side of the device is labeled to face out [2].
3.8.1. Talent placing the bundled wires and device inside the pocket.
3.8.2. Close-up of label confirming correct orientation: “This side facing out.”

3.9. Now, adjust the device so that its lateral edge lies at least 1 to 2 centimeters medial to the palpable caudal edge of the scapula [1]. Gently move the pig’s left forelimb through its full range of motion to ensure that the device does not rub or impinge against the scapula [2].
3.9.1. Talent adjusting device position relative to the scapula.
3.9.2. Talent flexing and extending the pig's forelimb while observing device position.

3.10. Confirm that the device is successfully transmitting data to the receiver and connected computer [1]. Successful transmission is defined by accurate heart rate readings, rhythm analysis, and QRS complex identification [2]. 
3.10.1. Screen recording or monitor display showing telemetry signals being received.
3.10.2. Close-up of waveform display highlighting heart rate and QRS complexes.

3.11. Next, ensure complete hemostasis at the surgical site [1]. Close the muscle layer using a 1-0 (1-oh) Vicryl suture [2] and apply approximately 10 milliliters of the vancomycin solution over it. Allow 1 to 2 minutes for absorption [3].
3.11.1. Shot of inspecting the area for active bleeding.
3.11.2. Talent closing the muscle layer with 1-0 Vicryl in interrupted or continuous stitches.
3.11.3. Talent applying vancomycin solution over the sutured muscle.

3.12. Finally, close the subcutaneous layer with 2-0 (2-oh) Vicryl [1]. Close the skin incision using surgical staples [2] and reinforce closure with tissue glue [3].
3.12.1. Talent suturing the subcutaneous tissue with 2-0 Vicryl.
3.12.2. Talent applying skin staples to close the skin.
3.12.3. Talent applying a line of tissue glue over the incision.



Results
4. Results 
4.1. Successful electrocardiogram transmission was achieved in all 40 pigs, demonstrating consistent long-term signal acquisition from the implanted telemetry devices [1].
4.1.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Successful ECG transmission” and the value “40” under “Number of Pigs”.

4.2. No major bleeding events occurred during the implantation procedure, indicating the safety of the fascial pocket dissection and vascular handling techniques [1].
4.2.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Major bleeding” and the value “0” under “Number of Pigs”.

4.3. Infections were observed in 2 pigs early in the study and were successfully managed, representing a 5% complication rate prior to protocol improvements [1].
4.3.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Infection” and the value “2” under “Number of Pigs”.

4.4. All 40 animals survived to the 180-day endpoint, confirming the long-term viability of the implantation approach [1].
4.4.1. LAB MEDIA: Table 1. Video editor: Highlight the row “Survival to 180 days” and the value “40” under “Number of Pigs”.

4.5. Representative electrocardiogram tracings taken on postoperative day 30 showed well-defined P waves, consistent QRS complexes, and minimal baseline drift, indicating high-fidelity signal acquisition [1].
4.5.1. LAB MEDIA: Figure 4. Video editor: Zoom in on the first 4 set of wavy lines from the top

4.6. The lower channels in the telemetry output confirmed stable core body temperature [1] and a continuous 100% signal quality rating throughout the recording segment [2].
4.6.1. LAB MEDIA: Figure 4. Video editor: Highlight the Flat line at the mark of “35.86”.
4.6.2. LAB MEDIA: Figure 4. Video editor: Highlight the flat line at the bottomat the mark of 100.



 2025, Journal of Visualized Experiments	                August 13, 2025	Page 9 of 9
image1.png




