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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? No

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

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No 


Current Protocol Length
Number of Steps: 23 
Number of Shots: 41

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

Authors: Some statements have been edited for length and clarity. Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Yisi Liu: Our research focuses on establishing a mouse model of spontaneous postoperative atrial fibrillation and determining its burden in freely moving animals.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research contexts or systems in which this protocol can be applied.
1.2. Yisi Liu: This protocol can support mechanistic studies of postoperative atrial fibrillation and preclinical evaluation of potential therapeutic interventions.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Yisi Liu: This protocol enables continuous measurement of the incidence, timing, episode count, and duration of spontaneous POAF.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the most important consideration or challenge when performing this protocol.
1.4. Yisi Liu: The primary challenge is positioning the chest tube above the heart without compression and securing it properly to prevent pneumothorax.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Are there any additional methods or analyses that can be performed following this procedure?
1.5. Yisi Liu: Following spontaneous postoperative atrial fibrillation assessment, researchers can further evaluate atrial fibrillation susceptibility in these mice using atrial burst pacing.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 






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

Ethics Title Card
This research has been approved by the Animal Ethics Committee of Capital Medical University 

Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
1. Heart Exposure
Demonstrator: Yisi Liu 

NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it. 
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory cream)
· Ensure that there are no skin injuries and no fur in the surgical field. 
· Prep the surgical site with both iodine-based scrubs and alcohol. 
· Use sterile gloves only for surgery (not examination or non-sterile gloves). 
· Make skin incisions with a surgical blade, not scissors. 
· Avoid using silk thread for closing skin incisions in survival surgeries. 
· Please point out the organs before dissecting. 

1.1. Begin with an anesthetized and intubated mouse placed securely on the operating platform [1-TXT]. Disinfect the left precordial chest region twice with povidone-iodine solution [2]. Now, gently lift the third or fourth rib and make a 6- to 8-millimeter incision through the third-to-fourth intercostal space [3]. Reposition the chest retractor to expose the heart [4].
1.1.1. WIDE: Talent securing the anesthetized mouse on the operating platform.
TXT- Anesthesia: 1.25% of TBE in 2-methyl-2-butanol IP; 15 µL/g of body weight
1.1.2. CU: Talent disinfecting the chest region with povidone-iodine solution.
1.1.3. CU: Talent gently lifting the third or fourth rib and creating a 6- to 8-millimeter intercostal incision using micro-forceps.
1.1.4. CU: Talent repositioning the chest retractor to expose the heart.

1.2. Carefully remove the pericardial adipose tissue [1]. Incise the pericardium using micro-scissors to fully expose the cardiac surface, avoiding the thymus and lung [2].
1.2.1. CU: Talent carefully removing the pericardial adipose tissue.
1.2.2. ECU: Talent incising the pericardium with micro-scissors to expose the cardiac surface.

2. Simulated Vessel Stabilization and Clamping

2.1. Following pericardiotomy, identify the region adjacent to the left anterior descending coronary artery, or LAD (L-A-D), as the target area [1]. Use sterile cotton balls to gently push the heart forward and improve vessel exposure [2].
2.1.1. ECU: Talent identifying the target area adjacent to the LAD by pointing to it.
2.1.2. CU: Talent using sterile cotton balls to gently move the heart forward to improve vessel exposure.

2.2. Compress the myocardial tissue surrounding, but not occluding, the LAD with forceps for one minute to simulate local coronary stabilization while confirming that no myocardial blanching occurs [1].
2.2.1. ECU: Talent compressing the myocardial tissue surrounding the LAD and checking the site for blanching.

2.3. Place two temporary sutures on the cardiac surface to simulate temporary coronary clamping [1]. Confirm that the sutures do not occlude the LAD or any major arterial branch [2], then remove them after two minutes [3].
2.3.1. ECU: Talent placing two temporary sutures on the cardiac surface.
2.3.2. ECU: Talent verifying that the sutures do not occlude the LAD or a major arterial branch.
2.3.3. CU: Talent removing the temporary sutures after two minutes.

3. Simulated Anastomosis

3.1. Identify a 5-by-5-millimeter target area on the left ventricular epicardial surface adjacent to the LAD, avoiding the artery and its visible branches [1]. Hold the tissue-contacting edge of the micro-forceps at 45 to 60 degrees to the tissue surface and make ten 4 to 5-millimeter scratches within the target area [2]. During each scratch, displace the forceps tip downward by 0.5 to 1 millimeter while maintaining surface contact without causing active bleeding [3].
3.1.1. ECU: Talent identifying the target area on the left ventricular epicardial surface adjacent to the LAD.
3.1.2. ECU: Talent holding the micro-forceps at the specified angle and making ten scratches within the target area.
3.1.3. ECU: The forceps tip maintaining continuous surface contact during a scratch without causing active bleeding.

3.2. On the exposed aortic root, identify a 3-by-3-millimeter target area, while avoiding the pulmonary artery, adjacent appendage tissue, and visible coronary origins [1]. Using the same technique, make ten 2- to 3-millimeter scratches to simulate mechanical trauma associated with proximal graft anastomosis [2].
3.2.1. ECU: Talent identifying the target area on the exposed aortic root.
3.2.2. ECU: Talent making ten scratches within the aortic-root target area using the same technique.

3.3. Place a small sterile cotton ball in the thoracic cavity to protect the lung [1], then irrigate the heart with 200 microliters of sterile saline [2].
3.3.1. CU: Talent placing a small sterile cotton ball in the thoracic cavity to protect the lung.
3.3.2. CU: Talent irrigating the heart with 200 microliters of sterile saline.

3.4. Assemble the aspirator by connecting a sterile 24-gauge by 19-millimeter intravenous catheter directly to a 1-milliliter syringe [1]. Confirm catheter patency and a secure, leak-free connection [2], then aspirate the residual fluid from the thoracic cavity [3]. Aspirate any remaining fluid from the cotton ball before removing it [4].
3.4.1. CU: Talent connecting a sterile intravenous catheter directly to a 1-milliliter syringe.
3.4.2. CU: Talent checking catheter patency and the connection for leakage.
3.4.3. CU: Talent aspirating residual fluid from the thoracic cavity.
3.4.4. CU: Talent aspirating fluid from the cotton ball before removing it.

4. Chest Tube Placement and Chest Closure

4.1. Partially close the lateral side of the intercostal incision with 7-0 (seven oh) sutures, leaving the medial side open for chest tube insertion [1].
4.1.1. CU: Talent partially closing the lateral side of the intercostal incision while leaving the medial side open.

4.2. From the medial side of the intercostal incision, insert a silicone chest tube made from a 1.9-French PICC (pick) tube and measuring approximately 50 millimeters long, with its distal end folded back and securely ligated using a 7-0 suture [1]. Position the proximal end above the heart and the folded distal end within the abdominal subcutaneous tissue [2].
4.2.1. CU: Talent inserting the prepared silicone chest tube through the medial side of the intercostal incision.
4.2.2. CU: Talent positioning the proximal end of the tube above the heart and the distal end in the abdominal subcutaneous tissue.

4.3. While closing the medial side of the intercostal incision, secure the chest tube with a 7-0 suture [1]. Close the skin incision using 5-0 (five oh) sutures [2].
4.3.1. CU: Talent closing the medial intercostal incision and securing the chest tube with a suture.
4.3.2. CU: Talent closing the skin incision with 5-0 sutures.

5. Telemetry Transmitter Implantation

5.1. Disinfect the right abdominal flank twice with povidone-iodine solution and cover the surgical field with a sterile drape [1]. Make a 1- to 1.5-centimeter skin incision in the right abdominal flank using straight scissors [2]. Then, bluntly separate the subcutaneous tissue with curved scissors to create a pocket large enough to accommodate the wireless telemetry transmitter [3].
5.1.1. WIDE: Talent disinfecting and draping the right abdominal flank.
5.1.2. CU: Talent making an incision in the right abdominal flank using straight scissors.
5.1.3. CU: Talent creating a subcutaneous pocket using curved scissors for the wireless telemetry transmitter.

5.2. Bluntly create two subcutaneous tunnels: one toward the right pectoral region for the negative lead and the other toward the left caudal rib region for the positive lead [1]. Make an approximately 1-centimeter skin incision at each site to allow lead fixation [2].
5.2.1. CU: Talent creating the two subcutaneous tunnels for the telemetry leads.
5.2.2. CU: Talent making a small skin incision at each lead-fixation site.

5.3. Place the negative lead in the right sub-clavicular region and the positive lead near the left costal arch [1]. Secure both lead tips subcutaneously with 7-0 sutures [2] and close the two small skin incisions [3].
5.3.1. CU: Talent positioning the negative and positive telemetry leads at their respective sites.
5.3.2. CU: Talent securing both lead tips subcutaneously with 7-0 sutures.
5.3.3. CU: Talent closing the two small skin incisions.

5.4. Place the wireless telemetry transmitter into the right abdominal flank pocket and tuck the remaining lead segments inside [1]. Close the flank incision with interrupted 5-0 sutures [2].
5.4.1. CU: Talent placing the telemetry transmitter and remaining lead segments into the subcutaneous pocket.
5.4.2. CU: Talent closing the right abdominal flank incision with interrupted sutures.

5.5. Activate the telemetry transmitter using a magnet and confirm successful activation by listening for a buzzing sound on the radio receiver [1].
5.5.1. CU: Talent activating the telemetry transmitter with a magnet and confirming activation using the radio receiver.

6. Postoperative Recovery and ECG Monitoring

6.1. After confirming transmitter activation, allow the mouse to recover on a 37 degree Celsius heating pad until fully awake [1]. Following recovery, place the cage housing the individual mouse on a telemetry receiver and begin continuous ECG recording for five days [2].
6.1.1. WIDE: The mouse recovering on a 37-degree-Celsius heating pad.
6.1.2. WIDE: Talent placing the mouse cage on the telemetry receiver and confirming continuous ECG acquisition.
6.1.3. 

Results
7. Results 

7.1. Representative ECG tracings confirmed baseline sinus rhythm before surgery [1] and adequate signal quality following transmitter implantation [2]. Continuous telemetry distinguished normal sinus rhythm [3] from episodes of surgery-associated postoperative atrial fibrillation or sPOAF (s-p-o-a-f) [4]. 
7.1.1. LAB MEDIA: Figure 3A. Video Editor: Please highlight the regular preoperative baseline sinus-rhythm tracing in Panel A. 
7.1.2. LAB MEDIA: Figure 3B. Video Editor: Please highlight the clear post-implantation telemetry signal in Panel B.
7.1.3. LAB MEDIA: Figure 3C. Video Editor: Please highlight the regularly spaced complexes in the normal sinus-rhythm tracing in Panel C. 
7.1.4. LAB MEDIA: Figure 3D. Video Editor: Please highlight the irregular sPOAF tracing in Panel D. 

7.2. sPOAF was detected only in the cardiac-surgery group and was absent in the sham group [1]. The episodes showed a delayed temporal pattern, with few events during the first postoperative day, a peak on the second day, a subsequent decline, and no events by the final monitoring day [2]. 
7.2.1. LAB MEDIA: Figure 3E. Video Editor: In Panel E, highlight the dark red sPOAF portion of the cardiac-surgery bar.
7.2.2. LAB MEDIA: Figure 3F. Video Editor: In the graph in Panel F, please highlight the postoperative-day bars sequentially, emphasizing the peak on day 2, and the absence of events on day 5.

7.3. Affected mice experienced multiple brief episodes that produced measurable cumulative and mean sPOAF durations [1]. 
7.3.1. LAB MEDIA: Figure 3G-I. Video Editor: Please highlight all three dark grey-bars in Panels G, H, and I, representing cumulative sPOAF duration, mean episode duration, and episode number, respectively. 

7.4. Hematoxylin and eosin staining showed increased inflammatory cell infiltration in the hearts of cardiac-surgery mice compared with sham-operated mice [1], accompanied by a higher histopathological inflammation score [2]. 
7.4.1. LAB MEDIA: Figure 4A. Video Editor: In Panel A, please highlight the enlarged cardiac-surgery images and use arrows to show the increased dark-purple inflammatory cell infiltration in the cardiac-surgery tissue. 
7.4.2. LAB MEDIA: Figure 4B. Video Editor: In Panel B, please highlight the higher histopathological inflammation score in the cardiac-surgery group.

7.5. Masson’s trichrome staining also revealed greater collagen deposition in cardiac-surgery mice [1], which was confirmed by the increased collagen-positive myocardial area [2]. 
7.5.1. LAB MEDIA: Figure 4C. Video Editor: In Panel C, please highlight the increased, blue-stained collagen surrounding the red myocardium in the cardiac-surgery image. 
7.5.2. LAB MEDIA: Figure 4D. Video Editor: In Panel D,  please highlight the higher collagen-positive area in the cardiac-surgery group.
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