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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.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.
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://www.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.

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

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  11
Number of Shots:  30 (17 SC) 

Interviews 
1. Video 1: Author Spotlight: Monitoring Lung Function with Electrical Impedance Tomography in the Intensive Care Unit

Ethics Title Card
This research has been approved by the local ethical committee University of São Paulo Incor.

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Glasiele Alcala: Lung monitoring using Electrical Impedance Tomography (EIT) in the Intensive Care Unit

What are the most recent developments in your field of research?
1.2. Glasiele Alcala: Lung Perfusion method using Electrical Impedance Tomography.
What technologies are currently used to advance research in your field?
1.3. Glasiele Alcala: EIT, Ultrasound, Computerized tomography (CT) scan, Esophageal manometry
What are the current experimental challenges?
1.4. Gamonmas Ekkapat: 
1.4.1. How to place a belt correctly. Correct placement is essential for obtaining high-quality signal.
1.4.2. How to interpret the data correctly. You need to understand how the signals look like in each condition and then you can make a comprehensive interpretation.
1.4.3. Troubleshoot the problems from EIT

What significant findings have you established in your field?

1.5. Gamonmas Ekkapat: Regional ventilation distribution and lung mechanics from EIT

What research gap are you addressing with your protocol?
1.6. Roberta Ribeiro De Santis Santiago: Understanding heterogeneous lung disease, impact of patient positions to lung mechanics, evaluation of treatment effect, and personalized changes in mechanical ventilation parameters

What advantage does your protocol offer compared to other techniques?
1.7. Roberta Ribeiro De Santis Santiago: EIT is a continuous, noninvasive, real-time radiation-free monitor that allows us to access regional ventilation and perfusion distribution.
How will your findings advance research in your field?
1.8. Roberta Ribeiro De Santis Santiago:  The other methods of lung monitoring could not provide regional distribution information. Nowadays, EIT is the only technique that allows us to access real-time regional distribution. 
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Roberta Ribeiro De Santis Santiago:  We are focused on optimizing the ventilation in patients with obesity in the operating room. Exploration of different types of contrast solutions and concentrations to evaluate lung perfusion with EIT. 
Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (how the word will be spoken). 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Real-Time Lung Monitoring and Diagnostics with Electrical Impedance Tomography
Demonstrator: Glasiele C Alcala, Gamonmas Ekkapat, Kyle J Medeiros, and Roberta Ribeiro De Santis Santiago
Ethics Title Card
Procedures involving human subjects have been approved by the local ethical committee University of São Paulo Incor
Protocol
2.1. To begin, position the patient for chest wall measurement [1]. Using a tape, measure the thoracic perimeter between the 4th and 5th intercostal spaces [2-TXT].
2.1.1. WIDE: Talent instructing the patient and patient taking the position. 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. 
2.1.2. Talent measuring the thoracic perimeter using a tape. TXT: In patients with large breasts, move the belt to a higher intercostal space

2.2. Cover the electrode belt with disposable material and conductive gel [1]. Place the belts on the 4th and 5th intercostal spaces of the patient's chest wall, ensuring no overlap with the electrodes [2-TXT].
2.2.1. Talent covering the electrode belt with conductive gel material.
2.2.2. Talent placing the belts on the 4th and 5th intercostal spaces. TXT: Maintain continuity without gaps in the back

2.3. Then, turn the patient to access the back [1] and secure the airway, all indwelling venous or arterial lines, and drains [2]. Connect the flow sensor to the ventilatory circuit close to the Y-piece [3] and position it with the sensor upwards to prevent fluid accumulation or signal interference [4].
2.3.1. Patient turning to access the back.
2.3.2. Talent securing airway and lines as per healthcare guidelines.
2.3.3. Talent connecting the flow sensor to the ventilatory circuit.
2.3.4. Talent positioning the sensor upwards.

2.4. Next, connect the reference electrode to an electrocardiographic or ECG electrode [1]. For adult and pediatric patients, position the electrode on the abdomen or shoulder [2-TXT].
2.4.1. Talent connecting the reference electrode to an ECG electrode.
2.4.2. Talent positioning the electrode on the abdomen or shoulder of the adult patient. TXT: For neonatal patients, position the electrode on the leg

2.5. Turn on the Electrical Impedance Tomography (EIT) and enter patient demographic data [1]. Start monitoring and avoid patient movements [2]. The EIT will generate two images, the dynamic image and the ventilation map [3].
2.5.1. SCREEN: Electrical Impedance Tomography (EIT) being turned on and patient demographic data being entered.
2.5.2. Talent looking at the EIT computer screen as the patient is lying still beside the unit.
2.5.3. SCREEN: Monitoring in progress followed by the dynamic image and the ventilation map being displayed. 
[bookmark: _Hlk162020732][bookmark: _Hlk162020892][bookmark: _Hlk160575749]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=20360628

2.6. Then, select the PEEP (P-E-E-P) Titration Tool from the main screen icon [1] and access the Tool Options [2]. Set Time Intervals for PEEP changes during titration to stabilize ventilation in each condition [3].
2.6.1. SCREEN: The PEEP Titration Tool being selected from the main screen icon.
2.6.2. SCREEN: Tool Options being accessed by clicking on the Tool Options icon.
2.6.3. SCREEN: Time Intervals being set for PEEP changes during titration.

2.7. Adjust the Threshold value for automatic PEEP change detection [1]. Press Start on the PEEP Titration screen to initiate the countdown based on the adjusted time for PEEP changes [2]. When prompted, adjust the PEEP value on the ventilator according to the protocol [3]. 
2.7.1. SCREEN: The Threshold value for automatic PEEP change detection being adjusted.
2.7.2. SCREEN: Titration being started by pressing the Start button on the PEEP Titration screen, initiating the countdown.
2.7.3. SCREEN: The PEEP value on the ventilator being adjusted according to the protocol.

2.8. The device will automatically detect the change and start a new countdown [1]. Monitor the PEEP changes [2] and if automatic detection fails, manually stop and comment on the procedure [3]. Optionally, provide comments or name the titration and obtain the PEEP titration graph [4].
2.8.1. SCREEN: A new countdown starting automatically. 
2.8.2. SCREEN: The screen updates with each PEEP change.
2.8.3. SCREEN: Upon automatic detection failure, the procedure being manually stopped and commented on.
2.8.4. SCREEN: Tḥe titration being named, followed by the display of the PEEP titration graph.

Perfusion Tool on the EIT Device
2.9. First, ensure sufficient patient sedation and, if necessary, neuromuscular blockade, as any respiratory effort can disrupt the procedure [1]. To start the procedure, click on the Start icon within the EIT software [2] and let the software recognize a few ventilatory cycles to establish baseline data [3]. 
2.9.1. Talent administering an injection to the patient.
2.9.2. SCREEN: Procedure being initiated by clicking on the Start icon within the EIT software.
2.9.3. SCREEN: A couple of ventilatory cycles being recognized and displayed by the software.

2.10. Switch to continuous positive airway pressure or pressure support ventilation mode with a pressure support of 0 centimeters of water [1-TXT]. Quickly and consistently inject 10 milliliters of a 7.5% hypertonic saline solution through a central venous access catheter at the internal jugular or subclavian vein [2-TXT]. 
2.10.1. SCREEN: Switch to CPAP or PSV mode with a pressure support set to 0 cmH2O being made. TXT: Maintain for more than 20 s	Comment by Poornima G: Authors: Please check if this is correctly described	Comment by Gamonmas Ekkapat: It is correct. Thank you.
2.10.2. Talent injecting hypertonic saline solution through a central venous access catheter at the internal jugular or subclavian vein. TXT: Alternatively, inject 8.4% bicarbonate 

2.11. Once the injection is complete, return to regular ventilation settings [1]. Finally, obtain the reconstructed perfusion image based on the first-pass kinetics of the contrast flowing through the heart and lungs [2].
2.11.1. SCREEN: Regular ventilation settings being restored.
2.11.2. SCREEN: The algorithm reconstructing and the perfusion image being displāyed.

Representative Results
2.12. Dynamic imaging displays real-time air distribution changes during ventilation [1], using color variations from dark blue to white to show least to most ventilated areas [2], with gray indicating no change [3]. EIT technology allows real-time monitoring of lung mechanics, presenting data on lung area responsiveness [4].
2.12.1. LAB MEDIA: Figure 4 Video editor: Please emphasize the dumbbell shaped blue image at the center
2.12.2. LAB MEDIA: Figure 8 Video editor: Please emphasize the graph “high Vt and low Vt”
2.12.3. LAB MEDIA: Figure 8 Video editor: Please emphasize the graph “No Vt”
2.12.4. LAB MEDIA: Figure 5

2.13. EIT also extends to measuring pulmonary perfusion with the detection of changes in blood impedance, especially using intravenous hypertonic saline during specific maneuvers [1]. This helps to visualize and assess perfusion patterns alongside ventilation [2].
2.13.1. LAB MEDIA: Figure 7 Video editor: Please emphasize the “pulmonary perfusion map”
2.13.2. LAB MEDIA: Figure 7 Video editor: Please emphasize the 3 graphs “plethysmogram, pressure and flow”

2.14. This comprehensive evaluation aids in the early detection of lung pathologies such as atelectasis [1] and reveals increased ventilation in the posterior lung which increased from 23% to 43% in a patient [2].
2.14.1. LAB MEDIA: Figure 9A	Comment by Poornima G: Authors, what would you like to emphasize in this figure?	Comment by Gamonmas Ekkapat [2]: We would like to emphasize what would happen with the distribution of ventilation after increasing PEEP in atelectasis. 
2.14.2. LAB MEDIA: Figure 9B Video editor: Please “43%” in the right side of the figure
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