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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, all done

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? NA


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: 25
Number of Shots: 47 (19 SC) 

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


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone statements with sufficient context.
The answers are slightly edited in accordance with journal guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Dinu Chandran: This protocol addresses the gap of accessible non-invasive tools to assess both the regional and local stiffness of central elastic arteries that are integral to the evaluation of vascular ageing and cardiovascular health.
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. Jayaraj Joseph: Vascular ageing assessment is now getting adopted into lifestyle and wellness, with emergence of AI powered digital twins, and advanced phenotyping for precision personalised healthcare.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera



CONCLUSION:

What advantage does your protocol offer compared to other techniques?
1. 
1.1. 
1.2. 
1.3. 
1.4. 
1.3. Raj Kiran: This protocol allows measurement of multiple vascular markers simultaneously with one device, reducing cost, operator dependence, and also facilitating development of unified interpretable vascular aging scores.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


How will your findings advance research in your field?
1.4. P. M. Nabeel: Our findings will advance the field of cardiovascular preventive medicine by transforming vascular age from a conceptual risk modifier into a practical, quantitative metric for clinical deployment.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

What questions will future research focus on?
1.5. Jayaraj Joseph: Our future work is to develop devices for non-invasive assessment of the functional stiffness or endothelial functions so that it becomes mainstream. 
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 Institute Ethics Committee at the All India Institute of Medical Sciences, New Delhi 


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Image-Free Arterial Stiffness Measurement Device Preparation 
Demonstrator: Click here to enter name of demonstrator(s) 
Authors: Please fill this after the shoot

2.1. To begin, connect the power adapter to the image-free arterial stiffness measurement device power port [1] and plug the other end into an alternating current power outlet [2]. Ensure the host computer is powered on during device operation [3].
2.1.1. WIDE: Talent showing the device and inserting the power adapter into the power port.
2.1.2. Talent plugging the adapter into an alternating current wall outlet.
2.1.3. Talent pointing to the host computer is powered on.

2.2. Connect the hosepipe to the cuff port on the image-free arterial stiffness measurement device [1] until a click sound confirms secure locking [2].
2.2.1. Talent aligning the hosepipe connector with the device cuff port.
2.2.2. Close-up of the hosepipe being pushed into the port until it locks with a click.

2.3. Then, connect the micro universal serial bus cable to the device [1] and connect the other end directly to the host computer [2]. If the host computer does not have USB Type A ports, connect the cable through a powered USB 2 hub [3].
2.3.1. Talent inserting the micro universal serial bus cable into the device.
2.3.2. Talent connecting the cable to the host computer.
2.3.3. Talent showing the cable connected to a powered USB hub.

2.4. Attach the cuff, either brachial or femoral depending on the desired measurement, to the other end of the hosepipe [1] using the twist-to-lock connector mechanism [2].
2.4.1. Talent positioning the cuff connector at the end of the hosepipe.
2.4.2. Close-up of the talent twisting the connector to lock the cuff in place.


3. Patient Assessment Using the Device
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Launch the dedicated software application to run the image-free arterial stiffness measurement device [1] and select NEW PATIENT from the Home page to initiate a new test session [2].
3.1.1. Talent launching the software.
3.1.2. SCREEN: 01_SCREEN_2.5.1.

3.2. Enter all the required patient information before proceeding to the Assessment Preparation page [1] by clicking the Right Arrow button at the bottom of the page [2]. 
3.2.1. SCREEN: 02_SCREEN_2.6.1-2.6.3 00:00-00:17.
3.2.2. SCREEN: 02_SCREEN_2.6.1-2.6.3 00:18-00:20.

3.3. Next, instruct the subject to rest in a supine position on the examination surface [1].
3.3.1. Talent gesturing and subject lying flat on their back on the examination table.

3.4. Place the brachial cuff on the left arm [1] and the femoral cuff on the left thigh [2], ensuring both cuffs are snug but not excessively tight [3].
3.4.1. Talent positioning the brachial cuff on the subject’s left arm.
3.4.2. Talent positioning the femoral cuff on the subject’s left thigh.
3.4.3. Close-up of the talent adjusting the cuffs for proper fit.

3.5. Connect the hosepipe to the brachial cuff [1] and click Measure Values to automatically record systolic pressure, diastolic pressure, mean arterial pressure, and heart rate [2].
3.5.1. Close-up of the talent attaching the hosepipe connector to the brachial cuff.
3.5.2. SCREEN: 03_SCREEN_2.9.2 00:00-00:05 and 00:21-00:25.

3.6. Enter the anthropometric data if available [1].
3.6.1. Talent entering the anthropometric data fields in the computer.

3.7. Palpate the left side of the neck to locate the carotid pulse [1].
3.7.1. Close-up of the talent gently palpating the left side of the subject’s neck.

3.8. Next, find out the distance from the carotid artery site to the sternal notch [1] and enter the value in millimeters [2].
3.8.1. Talent measuring from the carotid site to the sternal notch.
3.8.2. Talent entering the measured value into the corresponding field.

3.9. Evaluate the distance from the sternal notch to the top of the thigh cuff [1] and then the distance from the femoral artery site to the top of the thigh cuff [2].
3.9.1. Talent measuring from the sternal notch to the top edge of the thigh cuff.
3.9.2. Talent measuring from the femoral artery site to the top of the thigh cuff.

3.10. Now, measure the arterial path lengths using a measuring tool [1] and prepare to enter the values in millimeters [2].
3.10.1. Talent measuring distances along the subject’s body surface.
3.10.2. SCREEN: 04_SCREEN_2.12.2 00:10-00:22.

3.11. After entering the values, disconnect the brachial cuff from the hosepipe [1] and connect the hosepipe to the thigh cuff [2].
3.11.1. Close-up of the talent disconnecting the hosepipe from the brachial cuff.
3.11.2. Close-up of the hosepipe being connected to the thigh cuff.

3.12. Navigate to the next screen to begin vascular stiffness measurements by clicking the Right Arrow button [1].
3.12.1. SCREEN: 05_SCREEN_2.16.1.



4. Vascular Stiffness Measurement and Output 
Demonstrator: Click here to enter name of demonstrator(s) 


4.1. First, apply a drop of ultrasound gel to the A-mode transducer [1] and position the probe over the location where carotid pulsations are felt [2].
4.1.1. Talent dispensing a small drop of ultrasound gel onto the tip of the A-mode transducer.
4.1.2. Talent placing the probe gently on the subject’s neck at the palpated carotid pulse site.

4.2. Ensure that the measurement screen displays the required feedback indicators [1] and verify that the radiofrequency waveform displays the raw ultrasound echo signal from the carotid artery [2].
4.2.1. SCREEN: 06_SCREEN_3.2.1-3.2.2 00:00-00:11.
4.2.2. SCREEN: 06_SCREEN_3.2.1-3.2.2 00:12-00:25.

4.3. Then, confirm that the signal quality bars indicate echo quality for the near wall and far wall of the artery [1].
4.3.1. SCREEN: 07_SCREEN_3.3.1.

4.4. Ensure that the progress bar advances as valid cardiac cycles are recorded [1] and the pulse waveforms display carotid distension and femoral pressure pulse signals at this point [2].
4.4.1. SCREEN: 08_SCREEN_3.4.2 00:10-00:16.
4.4.2. SCREEN: 08_SCREEN_3.4.2 00:17-00:23.

4.5. Now, move and orient the probe to locate the carotid artery using the radiofrequency waveform display [1].
4.5.1. Talent subtly adjusting the probe position and angle on the neck while observing the screen.

4.6. Ensure that artery detection is visually indicated by a pair of cursors bounding the artery walls [1].
4.6.1. SCREEN: 09_SCREEN_3.6.1. Video editor: Highlight the 4 vertical green moving lines

4.7. Record the waveforms for the user-defined duration as indicated by the filling progress bar. Ensure that at least 10 high-quality cardiac cycles are acquired from both the carotid and femoral arteries [1].
4.7.1. SCREEN: 10_SCREEN_3.7.1-3.7.2.


4.8. Check if all the required measurements and values are correctly displayed on the respective screens [1 and 2].
4.8.1. Talent standing next to the workstation reviewing and pointing to the completed measurement screen.
4.8.2. TEXT ON THE ABOVE SHOT’S BACKGROUND:
· Direct measurements on the results screen
· Brachial blood pressure values: systolic, diastolic, mean arterial pressure (oscillometry)
· Carotid diameter waveforms and values: systolic, diastolic, peak distension (ultrasound)
· Femoral pressure pulse waveform from the cuff transducer
· Carotid–femoral pulse transit time from direct carotid and femoral waveform time delay, without estimated conversion

4.9. Then, check the list of derived measurements on the results screen [1]. Note the central blood pressure values, including central systolic pressure and central diastolic pressure derived from brachial blood pressure and carotid diameter waveforms [2]. Verify that carotid stiffness indices, including stiffness index beta, elastic modulus, and arterial compliance evaluated using the direct measurements are present [3]. Finally, report the carotid femoral pulse wave velocity as the regional arterial stiffness metric [4].
4.9.1. SCREEN: 11_SCREEN_3.9.1-3.9.4 00:00-00:02. 
4.9.2. SCREEN: 11_SCREEN_3.9.1-3.9.4 00:03-00:08.
4.9.3. SCREEN: 11_SCREEN_3.9.1-3.9.4 00:09-00:17.
4.9.4. SCREEN: 11_SCREEN_3.9.1-3.9.4 00:20-00:24.

Results
5. Results 

5.1. Representative ultrasound recordings showed good-quality signals with clear wall echoes when the probe was correctly oriented [1], whereas poor-quality signals with reduced wall-echo amplitude were observed with incorrect probe orientation [2].
5.1.1. LAB MEDIA: Figure 4. Video editor: Highlight the top 2 images.
5.1.2. LAB MEDIA: Figure 4. Video editor: Highlight the bottom panel images

5.2. The results page displayed the measured arterial stiffness metrics together with blood pressure values [1].
5.2.1. LAB MEDIA: Figure 5. 

5.3. Each stiffness metric on the results page was accompanied by a color-coded bar indicating whether the measured value fell within the 25th to 75th percentile of the age-matched reference range [1].
5.3.1. LAB MEDIA: Figure 5. Video editor: Highlight beta, PWV, AC, EP number values and the bars below them (at the top portion of the image).

5.4. The Beta stiffness index was displayed with a red marker in this case, indicating that the measured value was outside the interquartile reference range [1].
5.4.1. LAB MEDIA: Figure 5. Video editor: Zoom in on the “Beta” value of 5.31 and its red bar below.

5.5. Pulse signals from the carotid and femoral locations were shown for individual beats to demonstrate beat-to-beat repeatability and measurement reliability [1].
5.5.1. LAB MEDIA: Figure 5. Video editor: Highlight the waveform traces.



 2026, Journal of Visualized Experiments	                  March 31, 2026	Page 10 of 13
image1.png




