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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. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interview Statements are read by JoVE’s voiceover talent. 

3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: N/A

When you are ready to submit your video files, please contact our China Location Producer, Junling Cheng.


Current Protocol Length

Number of Steps: 10 
Number of Shots: 27  

Interviews 

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. Jing Wang/Jin Zhang: We evaluate whether smartphone-assisted vertebral localization improves preoperative efficiency and reduces fluoroscopy without compromising accuracy or short-term outcomes before vertebroplasty.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Jing Wang/Jin Zhang: Conventional localization relies on subjective estimation and repeated fluoroscopy, while advanced navigation is costly; smartphone measurement reduces localization and correction times.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
Describe the most important consideration or challenge when performing this protocol.
1.3. Jing Wang/ Jin Zhang: The main challenge is measurement reproducibility, which depends on strict calibration, stable lighting, proper device orientation, operator training, and patient body habitus.
1.3.1. 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?
1.4. Jing Wang/Jin Zhang: Additional analyses could include direct radiation dosimetry, long-term clinical follow-up, multicenter validation across surgeons and devices, and cost-effectiveness assessment.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Jing Wang/Jin Zhang: Future studies should examine multicenter dosimetry, cross-device reliability, additional spinal levels, long-term outcomes, and other percutaneous spinal procedures.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Ethics Title Card
This research has been approved by Ethics Committee of the Second Hospital of Lanzhou University 

Protocol  
2. Smartphone Calibration and Workflow Preparation
Demonstrator: Jing Wang, Jin Zhang

2.1. Begin by calibrating the depth-sensing smartphone against a standard 20-centimeter ruler under stable indoor lighting [1]. Repeat the measurement at least twice and maintain the same screen-brightness and autofocus settings throughout the workflow [2-TXT].
2.1.1. Talent moving the smartphone from the ruler origin to the 20-centimeter mark during calibration.
2.1.2. Talent noting down the repeated readings while keeping the brightness and focus settings unchanged. TXT: Acceptable discrepancy - less than 5 millimeters

3. Preoperative Imaging Measurement

3.1. Review the preoperative sagittal computed tomography reconstructions [1] using a medical imaging archiving and communication system [2]. First, identify the midsagittal image showing the full length of the sacrum [3]. Then advance the image series laterally until the sacrum narrows and the posterior ilium appears [4].
3.1.1. Talent sitting at the computer reviewing pre-operative sagittal CT reconstructions.
3.1.2. Talent opening the medical imaging archiving and communication system.
3.1.3. Shot of the midsagittal image showing the full sacrum.
3.1.4. Talent advancing the image series laterally until the sacrum narrows and the posterior ilium appears.

3.2. Identify the posterior superior iliac spine, where the posterior ilium intersects with or separates from the sacrum [1]. Measure the vertical distance from the PSIS (p-s-i-s) to the spinous process at the fractured vertebral level [2]. 
3.2.1. Talent identifying the PSIS on the sagittal reconstruction.
3.2.2. Shot of vertical distance from the PSIS to the spinous process at the fractured vertebral level being measured. 

4. Smartphone-Assisted Body-Surface Localization

4.1. Clean the smartphone case and camera lens with alcohol wipes [1]. Place the patient prone in a neutral position on the spinal operating table [2]. Palpate and mark the PSIS nearest the surgeon [3].
4.1.1. CU: Talent cleaning the smartphone case and camera lens with alcohol wipes.
4.1.2. WIDE: Talent positioning the patient prone, maintaining neutral spinal alignment on the operating table.
4.1.3. CU: Talent palpates and marks the ipsilateral PSIS.

4.2. Position the smartphone screen toward the surgeon [1] and place the measurement origin at the marked PSIS [2]. Keep the smartphone's long axis parallel to the patient's back [3]. Move the smartphone slowly toward the head in the coronal plane, avoiding large horizontal fluctuations [4].
4.2.1. WIDE: Shot of smartphone being placed with the screen facing the surgeon. 
4.2.2. Talent placing the measurement origin at the PSIS mark.
4.2.3. WIDE: The smartphone's long axis being held parallel to the patient's back. 
4.2.4. WIDE: Talent steadily moving the smartphone towards the head in the coronal plane.

4.3. When the displayed distance matches the preoperative imaging measurement, mark the endpoint on the skin [1]. Use this endpoint to identify the presumed spinous process at the fractured level [2]. Place a syringe needle adjacent to the spinous process as a radiopaque marker [3].
4.3.1. SCREEN: The preoperative measurement distance being displayed on the smartphone screen at a localization endpoint.
4.3.2. CU: Talent marking the endpoint for the presumed spinous process at the fractured level.
4.3.3. CU: Talent positioning a syringe needle adjacent to the identified spinous process as a radiopaque marker.

4.4. Perform lateral fluoroscopy to verify the vertebral level before percutaneous vertebroplasty [1]. Use the smartphone only as an auxiliary localization tool and retain fluoroscopic confirmation as the definitive verification step [2].
4.4.1. WIDE: Talent performing lateral fluoroscopy with the radiopaque marker in position.
4.4.2. SCREEN: The radiopaque marker and fractured vertebral level aligned on the fluoroscopy screen.

5. Conventional Localization and Outcome Recording
5.1. For the comparison workflow, estimate the target vertebral level using the PSIS, palpable spinous processes, interspinous spaces, and the surgeon's clinical experience [1]. Mark the estimated site and [2] check it using lateral fluoroscopy [3]. If the mark does not correspond to the intended level, adjust the mark and repeat fluoroscopy until the correct level is confirmed [4].
5.1.1. WIDE: Talent localizing the vertebral level conventionally using palpable anatomical landmarks.
5.1.2. CU: Talent marking the estimated target site on the skin. 
5.1.3. Talent performing lateral fluoroscopic to verify the target site.
5.1.4. Shot of the marker being adjusted and rechecked when the initial site does not align with the intended vertebral level.

5.2. Record T-zero as the interval from the start of intraoperative localization—beginning with PSIS palpation and application initiation for the smartphone workflow, or freehand marking for conventional localization—to fluoroscopic confirmation [1].
5.2.1. CU: Talent starting the stopwatch to record T-zero time.


5.3.  If correction is required, record the additional remarking and fluoroscopy time as T-one, otherwise, record T-one as zero [2]. Have the circulating operating room nurse prospectively record T-zero, T-one, and the number of localization fluoroscopic images using a stopwatch and data-collection sheet [3].
5.3.1. CU: Talent recording additional correction time as T-one.
5.3.2. WIDE: Shot of a circulating nurse recording T-zero, T-one, including the number of localization fluoroscopic images on the data-collection sheet.




5.3.3. 

Results

6. Results 

6.1. Preoperative sagittal CT reconstruction was used to identify the fractured thoracolumbar vertebral level and define the measurement plane [1]. The posterior superior iliac spine was marked with a green dot as an anatomical reference point [2].
6.1.1. LAB MEDIA: Figure 2. Video Editor: Please highlight the fractured thoracolumbar vertebral level and the orange measurement lines defining the measurement plane
6.1.2. LAB MEDIA: Figure 2. Video Editor: Please use an arrow to highlight the green dot marking the posterior superior iliac spine at the bottom of the image.

6.2. Preoperative sagittal CT reconstruction showed that the vertical distance from the posterior superior iliac spine reference level to the spinous process [1] at the fractured vertebral level was 190.43 mm [2].
6.2.1. LAB MEDIA: Figure 3. Video Editor: Please highlight the green vertical measurement line extending from the posterior superior iliac spine reference level to the spinous process at the fractured vertebral level.
6.2.2. LAB MEDIA: Figure 3. Video Editor: Please highlight the displayed measurement of 190.43 mm at the bottom of the image.
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