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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
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up

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

Current Protocol Length

Number of Steps:  20
Number of Shots:  41 (18 SC) 

Introduction  


Videographer: Obtain headshots for all authors. 	Comment by Jia Nasir: Michael Skilton is no longer at Usyd; however, I have a headshot we can use.	Comment by Poornima  G: Please take high-resolution photographs of authors who will not be available on shoot date and email them to author.liason@jove.com


REQUIRED: What is the scope of your research? What questions are you trying to answer? 	Comment by Poornima  G: Authors, the word limit is 55 for each answer, hence the answers have been cut short
1.1. Reeja Nasir: I am interested in understanding how early life exposures shape later life risk for cardiovascular disease. Additionally, I am interested in refining the methodology we use to measure pre-clinical cardiovascular disease, so that we can identify risk factors, test the efficacy of interventions, and refine prevention strategies.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.1

What are the most recent developments in your field of research?
1.2. Reeja Nasir: We’ve just seen some interesting new results from the Special Turku Coronary Risk Factor Intervention Project. This long-term study began in infancy with semiannual dietary counseling to reduce saturated fat. Adolescents with high aortic IMT—more sensitive to cardiovascular risk than carotid IMT—had elevated BMI since childhood, underscoring the need for early obesity prevention.
1.2.1. NTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.6.1


What are the current experimental challenges?
1.3. Reeja Nasir: One challenge with using measures like aortic or carotid intima-media thickness is the lack of standardisation across machines and operators. These methods also rely on large, expensive imaging equipment, which limits accessibility and consistency, issues common to many imaging-based techniques. 
1.3.1. NTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.1



What research gap are you addressing with your protocol?
1.4. Reeja Nasir: Measurement and reporting of aortic intima-media thickness is less standardised than carotid intima-media thickness. You’re not only conducting the scan, you also need expertise in managing the child and the parent(s) or guardian(s). This protocol provides guidance on both the technical aspects of the measurement and how to approach it in children of all ages, including preparation, the measurement process itself, and care afterward.
1.4.1. NTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.5.1



How will your findings advance research in your field?
1.5. Reeja Nasir: In this paper, we explain why aortic intima-media thickness should be prioritised over carotid IMT in infants and young children. It’s a more sensitive marker of cardiovascular risk at this early age. I hope our findings encourage researchers to use the method that’s more likely to show meaningful effects. Also, I hope this protocol improves the reporting so we can compare results more reliably across studies.
1.5.1. NTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.1


Videographer: Obtain headshots for all authors.

Ethics Title Card
This research has been approved by the Sydney Local Health District Human Research Ethics Committee




Protocol  
2. High-Resolution Ultrasound for Aortic Intima-Media Thickness Assessment 
Demonstrator: Reeja Nasir


2.1. To begin, instruct the participant to lie in a supine position with their abdomen exposed [1]. Ask them to bend their knees with their feet flat on the bed to relax the abdominal muscles [2].
2.1.1. WIDE: Talent instructing the participant and the participant lying in a supine position on the bed.
2.1.2. Participant bending their knees keeping feet flat on the bed.

2.2. Place the ultrasound machine adjacent to the participant within easy reach of the talent's scanning hand [1]. Apply gel to the transducer [2].
2.2.1. Talent adjusting the position of the ultrasound machine.
2.2.2. Talent applying gel to the ultrasound transducer.
2.2.3. Talent applying ECG stickers to subject.

2.3. Use a linear transducer with a minimum frequency of 7 megahertz, with the frame rate of 25 hertz, and 55 to 65 decibels dynamic range [1-TX]. Apply an appropriate zoom to maintain the aorta in the center of the screen [2-TXT]. 
2.3.1. SCREEN: Adjusting ultrasound settings to 25 hertz frame rate, and 55-65 decibel dynamic range. TXT: Use lower frequencies for participants with higher body mass
2.3.2. Talent adjusting frequency for higher body mass. TXT: Retrospective capture is recommended

[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: https://review.jove.com/account/file-uploader?src=20464023 
Please let us know if you are unable to install the recording software in your hospital system.
	Comment by Poornima  G: Authors, please let me know

2.4. To identify the aorta, place the transducer in the transverse plane below the xiphisternum with the indicator at 9 o’clock, facing the sonographer [1]. The aorta will appear as a pulsatile anechoic circle on the right side [2], with the inferior vena cava to the left, the liver above, and the vertebral body below [3].
2.4.1. Talent positioning the transducer below the xiphisternum with the indicator at 9 o’clock.
2.4.2. SCREEN: Cursor hovering around the aorta that appears as a pulsatile anechoic circle.
2.4.3. SCREEN: Cursor hovering over inferior vena cava on the left, then over liver above, and then over vertebral body below the aorta.

2.5. Turn the transducer clockwise until the aorta is visible in the longitudinal view [1]. Ensure the indicator is facing towards the head and matches what is displayed on the screen [2]. The longitudinal view will show the liver and pancreas above and the vertebrae at the bottom [3].
2.5.1. Talent rotating the transducer to display the longitudinal view.
2.5.2. SCREEN: Indicator matches screen display, facing towards the head.
2.5.3. SCREEN: Cursor hovering over the Liver and pancreas seen above, with vertebrae at the bottom.

2.6. Slowly move the transducer downward until the coeliac artery and superior mesenteric artery branches are identified [1]. The proximal abdominal aorta lies caudal to this branching, and the mid to distal abdominal aorta is located distal to this point [2].
2.6.1. Talent moving the transducer downward to reveal the coeliac artery and superior mesenteric artery branches.
2.6.2. SCREEN: Cursor hovering over the coeliac and superior mesenteric arteries branching from the abdominal aorta.

2.7. Continue scanning until a straight, non-branching segment of the aorta is located [1]. As the aorta becomes more anterior distally, adjust the zoom to ensure it remains centered on the screen [2]. Adjust the gain settings as needed to enhance visibility and maintain the vessel perpendicular to the ultrasound beam [3].
2.7.1. SCREEN: Scanning until a straight non-branching segment of the aorta is found.
2.7.2. SCREEN: Zoom adjusted to keep the distal aorta centered.
2.7.3. SCREEN: Gain settings adjusted for optimal image clarity of the aorta.

2.8. Capture a digital loop with at least 3 cardiac cycles of the aorta [1]. Record multiple digital loops from straight non-branching segments of the proximal, middle, and distal abdominal aorta, labeling each one of them [2].
2.8.1. SCREEN: Digital loop capturing cardiac cycles of the abdominal aorta.
2.8.2. SCREEN: Labeling digital loops as proximal, middle, and distal aIMT.

2.9. Finally, clean off any remaining gel and remove the electrocardiogram stickers [1].
2.9.1. Talent wiping off ultrasound gel and using oil solvent, removing electrocardiogram leads from the participant.

3. Ultrasonographic Intima-Media Thickness Evaluation of the Carotid 
3.1. To begin, instruct the participant to lie down on the bed without a pillow [1].
3.1.1. WIDE: Talent instructing the patient and the patient lying down on the bed. 

3.2. Take the position near the head of the participant [1] with their bed elevated to allow their elbows to rest on the bed [2]. Place the ultrasound machine in front, opposite the scanning side, to manipulate the machine with the non-scanning hand without overextension [3-TXT]. 
3.2.1. Talent taking position at the head of the participant.
3.2.2. Shot of elevated bed with elbows resting on the bed.
3.2.3. Shot of Ultrasound machine placed in front of the talent on the opposite side of the scanning arm. TXT: Ensure enough space to move the machine to the opposite side

3.3. To acquire a 3-lead electrocardiogram, apply the appropriate leads according to the manufacturer’s instructions and the participant’s age [1]. Then, place the gel on the transducer [2].
3.3.1. Talent applying ECG leads to the participant.
3.3.2. Talent applying gel to the ultrasound transducer.

3.4. Using a linear transducer with a minimum frequency of 7 megahertz, set the device depth to 3 to 4 centimeters, the frame rate to 25 hertz, and the dynamic range to 55 to 65 decibels [1-TXT]. 
3.4.1. SCREEN: Ultrasound settings showing depth at 4 cm, frame rate of 25 Hz, and dynamic range between 55-65 decibels. TXT: Retrospective capture is recommended for children

3.5. Acquire at least 3 insonation angles per side to increase reproducibility, using Meijer’s Carotid Arc to standardize the angles [1-TXT].
3.5.1. Talent positioning the transducer to collect data (Showcase the Meijer’s Carotid Arc here). TXT: Left: 210°, 240°, and 270°; Right: 150°, 120°, and 90° 

3.6. Then, instruct the participant to extend their neck and tilt their head to the right at approximately 45° [1]. Use a rolled towel or pillow for support and added comfort [2].	Comment by Jia Nasir: Just making a point that due to the size of the room, we have to do right side first and then left as the machine has to moved. Logistically the we should aIMT but I am sure it can be spliced?	Comment by Poornima  G: Authors, please check if it is correct now
3.6.1. Talent instructing the patient and the patient extending their neck and tilting the head.
3.6.2. Talent adjusting the towel placed underneath for support.

3.7. Label each digital loop to ensure easy re-identification after repeating the process for the remaining two angles [1-TXT]. 
3.7.1. SCREEN: Talent labeling each digital loop for easy identification.

3.8. Position the transducer in the transverse scanning plane at the base of the neck with the indicator at 9 o’clock [1]. Scan upwards toward the head and ensure the indicator position matches with what is displayed on the screen [2]. Identify the common carotid artery as a pulsatile anechoic circle at the center of the screen [3]. Observe the jugular vein atop the common carotid, noting its thinner wall and collapsibility compared to the carotid [4].
3.8.1. Talent positioning the transducer at the base of the neck with the indicator at 9 o’clock.
3.8.2. Talent moving the probe upwards toward the head.
3.8.3. SCREEN: Common carotid artery appears as a pulsatile anechoic circle on the screen’s center.
3.8.4. SCREEN: Jugular vein collapses with moderate pressure, while the carotid artery maintains its circular shape.

3.9. While moving up the neck, observe the common carotid artery enlarging and bifurcating into the internal and external carotid arteries [1]. Position the transducer at the bulb and turn it clockwise into the longitudinal view [2-TXT]. 
3.9.1. SCREEN: Observing the common carotid artery enlarging and bifurcating.
3.9.2. Talent turning the transducer into the longitudinal view at the carotid bulb. TXT: Ensure the indicator is facing towards the head

3.10. Adjust the gain settings to obtain symmetrical brightness for the near- and far-wall and minimize intraluminal artifacts [1].
3.10.1. SCREEN: Adjusting gain settings to balance brightness between the near- and far-wall with minimal intraluminal artifact.

3.11. Capture a digital loop of at least 3 cardiac cycles of the common carotid artery 10 millimeters proximal to the bulb [1]. Ensure the vessel is perpendicular to the probe beam by subtly tilting the transducer and using the heel-toe movement [2-TXT].
3.11.1. SCREEN: Digital loop capturing three cardiac cycles of the common carotid artery at 10 millimeters proximal to the bulb.
3.11.2. Talent using heel-toe movement to adjust the probe's position for optimal imaging. TXT: Acquire data for the left side of the neck similarly


3.12. Finally, clean off any remaining gel and remove the electrocardiogram stickers [1].
3.12.1. Talent wiping off ultrasound gel and removing the electrocardiogram stickers from the participant’s body.


Results
4. Results 
4.1. The mean aortic intima-media thickness was greater than the carotid intima-media thickness in healthy subjects aged 2 to 20 years [1].
4.1.1. LAB MEDIA: Table 1. Video editor: Highlight the "Mean (mm)" values for aortic (0.54 mm) and carotid (0.48 mm) in the "Intima media thickness" section.

4.2. The mean aortic intima-media thickness increased with age at a higher rate [1] compared to the carotid intima-media thickness [2].
4.2.1. LAB MEDIA: Figure 7. Video editor: Highlight the 2 graphs on the left corresponding to “aorta”
4.2.2. LAB MEDIA: Figure 7. Video editor: Highlight the 2 graphs on the right corresponding to “carotid” 

4.3. The mean carotid intima-media thickness was around 0.48 millimeters in healthy subjects aged 2 to 20 years [1].
4.3.1. LAB MEDIA: Table 1. Video editor: Highlight the "Mean (mm)" value for carotid (0.48 mm) in the "Intima media thickness" section
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