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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
Authors: please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
1) preliminary interview room:  patients  are coached on various phases and  how to perform them; 2) diagnostic room:  contrast preparation and dilution; 3) selection of the optimal scan plane to image rectal emptying in the sagittal and coronal planes; 4) selection of axial sections from sagittal  images relative to the pubic bone for depiction of levator ani hiatus during Valsalva maneuver; 5) separate work station room:  depiction of free-hand tracing  acquisition for measurement of levator ani hiatus area during the post processing of images  
4. What is the single most difficult aspect of this procedure and what do you do to ensure success?  
1) to obtain adequate stream of contrast during rectal emptying in the horizontal position without excessive movement of the pelvis relative to the diagnostic table; 2) to obtain by patients prolonged (no less than 10 seconds) steady state Valsalva maneuver for imaging of levator ani hiatus enlargement. To reach these goals, rectal contrast, i.e. acustic gel, is diluted just before administration, and a deep inspiration of air in the chest precedes the maneuver, respectively.
5. Will the filming need to take place in multiple locations? Y, three rooms same building
 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.


1.1. Vittorio Piloni: This method allows at the simultaneous visualization of the descent of pelvic organs and their impingement on the levator ani hiatus under the effect of abdominal vector forces [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Vittorio Piloni: Unlike during a physical examination and 3D perineal ultrasound, the images are acquired during free rectal emptying and without embarrassment due to the proximity of the examiner [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Vittorio Piloni : Demonstrating the procedure will be Giulia Melara, a nurse , Andrea Chiapperin and Mattia  Bergamasco, technicians, both from my laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at SIRM (National Society of Radiology).


Section - Protocol
2. Patient Preparation

2.1. Before beginning the examination, place a trolley inside the diagnostic room [1] equipped with all of the necessary instruments and supplies, including gloves, syringes, a catheter, lubricant jelly, and acoustic [2].

2.1.1. WIDE: Talent pushing trolley into room/approaching trolley
2.1.2. CU: Shot of equipment and supplies Video Editor: please indicate individual supplies when mentioned
2.2. Help the Patient fill in a form that provides information on their history, current symptoms, treatments, and prior medical records, if any [0] [1].
2.2.0 patient enter room [Note to Video editor]: Author added this shot. I am not sure what shot they use.
2.2.1. MED: Talent helping Patient fill out form 

2.3. After obtaining written consent [1], clearly explain the characteristics and purpose of the procedure, including the performance of the various examination maneuvers, such as squeezing, straining, and rectal emptying, to the Patient [2].

2.3.1. MED: Patient handing consent form to Talent
2.3.2. MED: Talent gesturing/explaining procedure to Patient

2.4. Informing the Patient of the on-average, 25-minute duration of the procedure [1] and the need for the insertion of a small catheter into the anal canal for contrast administration [2-TXT]. Ask the Patient to wear an apron and direct the Patient to the diagnostic room [4] [5]. Then, ask the Patient to empty their bladder [3].
[bookmark: _GoBack]
2.4.1. MED: Talent gesturing/indicating watch or clock to suggest timing of exam
2.4.2. MED: Talent showing/explaining catheter to Patient TEXT: Customize volume of contrast agent/number of scan planes/pulse sequences to each patient
2.4.3. MED: Talent gesturing and Patient walking toward bathroom, with bathroom door sign visible in frame as possible
2.4.4. Patient is asked to wear apron [Note to Video editor]: Author added this shot. I am not sure what shot they use and how it is slated.
2.4.5. Patient enters diagnostic room [Note to Video editor]: Author added this shot. I am not sure what shot they use and how it is slated.

2.5. Next, help the Patient lay on the diagnostic table of the magnetic resonance scanner in the left lateral position [0] [1] and gently insert the catheter into the rectum [2] for administration of the contrast administration until the patient experiences a characteristic desire to evacuate [3-TXT].

            2.5.0 talent prepares “bed” Note to Video editor]: Author added this shot. I am not sure what shot they use
2.5.1. MED: Patient laying down onto table
2.5.1.B patient is positioned on left side with knees flexed Note to Video editor]: Author added this shot. I am not sure what shot they use
2.5.2. CU: Catheter being inserted
2.5.3. CU: Agent being administered TEXT: Average evacuation volume 250 mL

2.6. After the rectal filling, help the Patient turn to the supine position [1] and adjust the absorbent pad beneath the buttocks [1] [2]. 

2.6.1. MED: Talent turning Patient to supine position, and adjusts pad
2.6.2. MED: Talent adjusting pad [Author Note]: is included in the end of 2.6.1

2.7. Then wrap a surface phased-array for around the Patient’s pelvis for the image acquisition [1].

2.7.1. MED: Talent wrapping coil around pelvis

3. Technique and Image Acquisition

3.1. When the Patient is in position, acquire a localizer scout scan in the coronal, axial, and sagittal planes [1-TXT] in the magnetic resonance imaging, or MRI, imager to mark the boundaries of the region of interest [2].

3.1.1. WIDE: Talent at computer, acquitting scans, with monitor visible in frame TEXT: See text for all MRI scanning parameter details
3.1.2. SCREEN: To be provided by Authors: Scan(s) being acquired OR ROI being marked

3.2. Next, obtain three subsequent dynamic series scans in the midsagittal plane centered over the anorectal junction with the Patient at rest and squeezing their anal sphincter for 10 seconds per strain [1].

3.2.1. SCREEN: To be provided by Authors: Midsagittal planes being scanned over anorectal junction

3.3. After the last anorectal junction scan has been obtained, instruct the patient to begin the movement of rectal emptying [1], initiating the simultaneous acquisition of images over an entire 58-second cycle upon acoustic device indication of the evacuation [2]. 

3.3.1. MED: Talent speaking into microphone to indicate to Patient to being to empty rectum
3.3.2. SCREEN: To be provided by Authors: Images being acquired Videographer: Please acquire acoustic device indication noise as possible Video Editor: Please include acoustic device indication noise as possible

3.4. While the Patient is expelling the residual rectal contrast, repeat the imaging sequence in the coronal plane [1] before instructing the Patient to perform a steady-state Valsalva maneuver without interruption for 9 seconds [2].

3.4.1. SCREEN: To be provided by Authors: Coronal plate images being acquired
3.4.2. MED: Talent speaking into microphone to indicate to Patient to perform Valsalva maneuver

3.5. Using the sagittal images acquired during the rectal emptying as a reference, select three horizontal planes in the axial plane to image the levator hiatus - first, at the midsymphysis [1], second, tangent to the inferior border of the symphysis [2], and third, at the point of the maximal bulging of the anterior rectal wall [3].
 
3.5.1. SCREEN: To be provided by Authors: Midsymphysis image being acquired
3.5.2. SCREEN: To be provided by Authors: Image of tangent to inferior border of symphysis being acquired
3.5.3. SCREEN: To be provided by Authors: Image of maximal bulging of anterior rectal wall being acquired

3.6. Acquire a horizontal, 1-centimeter-thick section in the axial plane from each level during the Valsalva maneuver, leaving the patient a 30-60 second interval between subsequent maneuvers to relax [1].

3.6.1. SCREEN: To be provided by Authors:  Horizontal, 1-centimeter-thick section in axial plane being acquired (is included in 3.5.3)

3.7. Then acquire static, T2-weighted images with the Patient at rest in the axial, sagittal, and coronal planes to provide a complete evaluation of the pelvic anatomy [1].

3.7.1. SCREEN: To be provided by Authors: Static, T2-weighted images w/ Patient at rest being acquired (it’s a long take, but please highlight the 3 different positions)

4. Post processing Image Analysis and Measurements 

4.1. To measure the position of the pelvic organs at rest and while straining [1], from the midsagittal dynamic MR images in the analysis software, open the list of toolbar options positioned at the top of the screen and hover over Annotation Tools [2].

4.1.1. WIDE: Talent opening MR image(s), with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: Toolbar positions being opened/selected, then Annotation tools being selected

4.2. Click the arrow and select Ruler to obtain a linear measurement in millimeters of the vertical distance of the bladder neck, uterine cervix, prostate base, seminal vesicles, and rectal floor from two reference lines [1-TXT].

4.2.1. SCREEN: To be provided by Authors: Arrow being clicked, then Ruler being selected/tissue being measured TEXT: See text for proximal/distal distance measurement details (is included in 4.1.2)

4.3. To measure the hiatal anterior-posterior and transverse diameter in millimeters from the axial static and dynamic images [1], repeat the same linear measurements and calculate the distance from the pubic symphysis to the anterior margin of the puborectalis sling and the distance between the medial borders of the levator ani muscle [2].

4.3.1. SCREEN: To be provided by Authors: Axial image(s) being opened
4.3.2. SCREEN: To be provided by Authors:  Arrow being clicked, then Ruler being selected/tissue being measured, then distance(s) being calculated

4.4. To measure the hiatal area when at rest and during maximum strain in square centimeters, select Annotation Tools and Free-Region of Interest to select a free-hand contour-tracing technique [1].

4.4.1. SCREEN: To be provided by Authors:  Annotation tools being selected, then Free-ROI being selected

4.5. Then draw a border around the internal area of the levator ani muscle and express the differences between the resting and straining measurements as absolute values and an increase in percentage from the symphysis pubis and the ischial tuberosities [1].

4.5.1. SCREEN: To be provided by Authors:  ROI being drawn, then differences being expressed as absolute values

Please cancel all patient’s names- DO NOT show patients’ names in the video!


Section – Results
5. Results: Representative Levator Ani Hiatus Measurements 

5.1. Between 2012 and 2018, this protocol has been successfully adopted in three different diagnostic centers in Italy at an average cumulative rate of about 30 exams per month using the same MR scanner model and technical parameters [1].

5.1.1. LAB MEDIA: Table 2

5.2. Although pelvic organ prolapse is more common in females [1], it also occurs in male patients [2].

5.2.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize oval of tissue below yellow line
5.2.2. LAB MEDIA: Figure 2B: JoVE Video Editor: please emphasize oval of tissue below yellow line

5.3. Regardless of sex, levator ani hiatus ballooning during straining has emerged as the most reliable index of the disease [1] and its area can easily be quantified with axial dynamic MR pelvic imaging for disease grading [2] compared to the size of the hiatus when at rest [3].

5.3.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please outline/emphasize yellow line
5.3.2. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize Strain data points
5.3.3. LAB MEDIA: Figure 5A: JoVE Video Editor: please emphasize Rest data points

5.4. Interestingly, the actual enlargement of the hiatus when straining cannot be predicted based on its size when at rest [1], as demonstrated in a previous study in nulliparous and parous women whose at rest values did not correlate with those during the Valsalva maneuver [2].

5.4.1. LAB MEDIA: Figure 5B: JoVE Video Editor: please emphasize correlation line through middle of graph
5.4.2. LAB MEDIA: Figure 5B


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Vittorio Piloni: It is important to tailor the examination for each individual to extract the maximum information from the evaluation, particularly in cases of associated chronic pelvic pain and sexual dysfunction [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Vittorio Piloni: This protocol paves the way for future investigations using pressure studies and electroneurophysiological tests [1].   
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Vittorio Piloni: Visualizing pelvic organ displacement and geometrical deformity by MRI in a quantitative manner will aid in the elucidation of the mechanisms by which pelvic organ prolapse develops [1].    
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


 2018, Journal of Visualized Experiments	Page 1 of 1
image1.png




