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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 3 and 4

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?   3.3.4. - 3.3.7. We’ll need to make sure the neonate is lying still. In the next weeks we will also be making some clips on the ultrasound machine itself while going through these steps. These clips can also be used to demonstrate which vessels are visualized with this technique. 

E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to demonstrate a state-of-the-art neonatal cranial ultrasound technique. (Intro) We will focus on the use of different transducers, multiple acoustic windows and Doppler techniques. After calibration of the imager, (P1) a series of at least 5 coronal (P2) and sagittal plane images are acquired through the anterior fontanel. (P3) Color doppler is used to visualize intracranial vessels, (P4) and use of supplemental acoustic windows improves detection of brain injury. (P5) Ultimately, this cranial ultrasound technique can be used for safe, serial imaging of the neonatal brain. (P6)
No graphic submitted

(P1) 2.3.1. Talent looking at image on monitor
(P2) 3.2.1. Talent angling probe for coronal image
(P3) 4.3.1. probe being angle for sagittal image 
(P4) 5.1.1. Talent acquiring color Doppler image or 6.2.2. Talent placing color Doppler  Instead use P4 Doppler clip. use 00:09 through 00:29
(P5) 6.5.2. high frequency linear probe being placed
(P6) Figure 1 jove.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. _______: The main advantages of this technique over other neuroimaging techniques, like magnetic resonance imaging, are its relatively low cost, the fact that it can be performed at bedside even if the patient is unstable, that it is radiation-free, and that it allows for serial imaging.   
Protocol (read by voice talent at JoVE):
2. Anterior fontanel cranial ultrasound (CUS) preparation
2.1. Before beginning the procedure, install the ultrasound machine along the incubator, and then apply transducer gel to the probe to ensure good contact between the probe and the skin. 
2.1.1. WIDE: Few seconds Talent installing machine along incubator

2.1.2. MED: Few seconds Talent applying gel to probe
2.2. When the instrument is ready, place a probe in B-mode in the middle of the fontanel with the marker on the probe turned to the right side of the neonate to start the imaging through the anterior fontanel.
2.2.1. MED: Talent placing probe onto middle of fontanel

2.2.2. CU: Shot of marker on probe to right side of neonate

2.3. The left side of the brain will be displayed on the right side of the monitor; begin recording.

2.3.1. MED: Talent looking at brain on right side of monitor

2.3.2. MED: Talent starting recording

2.4. Use the first image to adjust the depth, gain and time gain compensation settings to produce an image filling the sector and containing the cranial contours. 
2.4.1. SCREEN: Few seconds depth and/or gain and/or time gain compensation settings being adjusted

2.4.2. [combined with 2.4.1, use 00:06 through 00:09] SCREEN: Shot of image filling sector and containing cranial contours 
2.5. Avoid too bright or too dark images and aim for an equilibrium between the reflections from the nearby and deeper structures. 

2.5.1. [2.5.1-2.5.3 combined, use 00:18 through 00:25] SCREEN: Shot of too bright image

2.5.2. SCREEN: Shot of too dark image

2.5.3. SCREEN: Shot of image with structures equilibrated

3. Coronal images

3.1. For the coronal prefrontal image, angle the probe forward to visualize the frontal lobes, anterior to the frontal horns of the lateral ventricles at the level of the olfactory sulci. 
3.1.1. WIDE: Few seconds Talent angling probe forward

3.1.2. SCREEN: Shot of frontal lobes (Video Editor: if possible/appropriate, indicate the “frontal lobes”, “frontal horns of the lateral ventricles” and “level of the olfactory sulci” when mentioned) 
3.2. For the coronal image at the level of Monro, angle the probe to visualize the coronal section anterior to the tela choroidea to depict the frontal horns of the lateral ventricles, the cavum septi pellucidi, the corpus callosum, and the sulcus cinguli, noting the echogenicity of the parts of the basal ganglia. 
3.2.1. MED: Talent angling probe

3.2.2. SCREEN: Shot of coronal section anterior to the tela choroidea (Video Editor, as possible/appropriate, please indicate the “frontal horns of the lateral ventricles”, the “cavum septi pellucidi”, the “corpus callosum”, the “sulcus cinguli”, and the “echogenicity of the parts of the basal ganglia” when mentioned)
3.3. For the coronal image at the level of the thalamus, angle the probe backwards to identify the lateral fissures, the tela choroidea in the roof of the third ventricle, and the temporal lobes. 
3.3.1. CU: Shot of probe being angled backwards

3.3.2. SCREEN: Shot of lateral fissures (Shot will be used again) (Video Editor: as possible/appropriate, please indicate the “tela choroidea in the roof of the third ventricle” and the “temporal lobes” when mentioned)

3.4. Note the echogenicity of the thalamus, especially the ventrolateral nuclei, in relation to the basal ganglia. Network injury in the pulvinar may also be visualized in an extra coronal section just in front of the atria.
3.4.1. Use 3.3.2. Shot of lateral fissures (Video Editor: as possible/appropriate, please indicate the “echogenicity of the thalamus”, the “ventrolateral nuclei”, and the “basal ganglia” when mentioned)

3.4.2. LAB MEDIA: Authors: please provide Network injury in pulvinar image (Video Editor: as possible/appropriate, please indicate the “Network injury in the pulvinar” when mentioned)
3.5. For the coronal image at the level of the atria, visualize the lateral ventricles at the level of the choroid plexus and identify the temporal lobes and cerebellar hemispheres. 
3.5.1. SCREEN: Shot of lateral ventricles at choroid plexus (Shot will be used again) (Video Editor: as possible/appropriate, please indicate the “temporal lobes” and “cerebellar hemispheres” when mentioned)

3.6. Note the echogenicity of the periventricular white matter compared to the choroid plexus, and compare the optic radiation with the normal hyperechoic areas above and lateral to the atria in preterm neonates. 
3.6.1. Use 3.5.1. Shot of lateral ventricles at choroid plexus (Video Editor: as possible/appropriate, please indicate the “echogenicity of the periventricular white matter”, “choroid plexus”, at least one “normal hyperechoic area” above and at least one “normal hyperechoic area” later to the atria when mentioned)
3.7. For the coronal parieto-occipital image, angle the probe backwards to the level of the parieto-occipital sulcus to identify the parietal and occipital lobes. 
3.7.1. CU: Shot of probe being angled backwards

3.7.2. SCREEN: Shot of parietal and occipital lobes (Video Editor: as possible/appropriate, please indicate the “parietal” and “occipital” lobes when mentioned)
4.  Sagittal planes 
4.1. Now rotate the probe 90° so that the marker on the probe faces toward the neonate’s face; the anterior part of the brain will be displayed on the left side of the monitor. 
4.1.1. WIDE: Few seconds Talent rotating probe so marker faces neonate’s face

4.1.2. MED: Talent looking at brain on left side of monitor
4.2. For the midsagittal image, visualize the corpus callosum, the cavum septi pellucidi, the third and fourth ventricles, the vermis, cisterna magna, the pons and the mesencephalon, noting the presence of the cavum Vergae and the cavum veli interpositi. 
4.2.1. SCREEN: Shot of midsagittal image (Video Editor: as possible/appropriate, please indicate the “corpus callosum,” “cavum septi pellucidi”, “third and fourth ventricles”, “vermis”, “cisterna magna”, “pons”, “mesencephalon”, “cavum Vergae” and “cavum veli interpositi” when mentioned) 

4.3. For the parasagittal image through the right gangliothalamic ovoid, angle the probe sideways for a parasagittal view through the lateral ventricle and identify the choroid plexus, noting the echogenicity of the thalamus and the basal ganglia. 
4.3.1. CU: Probe being angled sideways

4.3.2. SCREEN: Shot of parasagittal view through lateral ventricle (Video Editor: as possible/appopriate, please indicate the “choroid plexus”, “echogenicity of the thalamus” and the “basal ganglia” when mentioned) 
4.4. For the parasagittal insular image, angle the probe further lateral through the insula and identify the lateral fissure and the frontal-, temporal-, parietal- and occipital lobes. 
4.4.1. CU: Shot of probe being angled further lateral

4.4.2. SCREEN: Shot of lateral fissure and frontal, temporal, parietal, and occipital lobes (Video Editor: as possible/appropriate, please indicate the “lateral fissure”, “frontal lobe”, “temporal lobe”, “parietal lobe” and “occipital lobe” when mentioned)
4.5. Then repeat the parasagittal images for the contralateral side.
4.5.1. MED: Few seconds shot of Talent acquiring image(s) of parasagital image on contralateral side, with monitor/images visible in frame if possible
5. Color doppler 

5.1. To record images in the coronal planes, use a color Doppler with a convex probe to visualize the transverse sinuses at the level of the cerebellum. 
5.1.1. WIDE: Few seconds Talent acquiring image(s) with color Doppler, with monitor/image in frame if possible

5.1.2. SCREEN: Shot of transverse sinuses (Video Editor: as possible/appropriate, please indicate the transverse sinuses when mentioned) use the first 5 seconds of the clip 

5.2. If only one or none the transverse sinuses is visualized, try lowering the pulse repetition frequency. If only one or none of the transverse sinuses still can be identified through the anterior fontanel, use a high frequency linear probe for visualization through the mastoid fontanel.

5.2.1. MED: Talent lowering pulse repetition OR SCREEN: Few seconds pulse repetition being lowered  
5.2.2. MED: Few seconds Talent using high frequency liner probe through mastoid fontanel 
5.2.3. (added) SCREEN: transverse sinus through mastoid fontanel. 

5.3. Visualize the circle of Willis with the internal carotid arteries, the middle cerebral arteries, and the anterior cerebral arteries at the level of the frontal horns of the lateral ventricles. 
5.3.1. SCREEN: Shot of circle of willis (Video Editor: as possible/appropriate, please indicate “middle cerebral arteries”, “anterior cerebral arteries” and “frontal horns of the lateral ventricles” when mentioned)

5.4. Identify the striatal candelabra of arteries, and then angle the probe backwards to visualize the basilar artery with the adjacent jugular veins.
5.4.1. SCREEN: Shot of striatal candelabra of arteries (Video Editor: as possible/appropriate, please indicate the striatal candelabra of arteries when mentioned)

5.4.2. CU: Shot of probe being angled backwards

5.4.3. SCREEN: Shot of basilar artery with the adjacent jugular veins (Video Editor: as possible/appropriate, please indicate the basilar artery with the adjacent jugular veins when mentioned) use 00:11 through 00:14
5.5. Angle the probe further backwards to visualize the internal cerebral and thalamostriate veins, and then, using a high frequency linear probe in a coronal plane in the anterior fontanel, identify the superior sagittal sinus.  
5.5.1. CU: Shot of probe being angle further backwards

5.5.2. SCREEN: Shot of internal cerebral and thalamostriate veins (Video Editor: as possible/appropriate, please indicate the internal cerebral and thalamostriate veins when mentioned)

5.5.3. CU: High frequency linear probe being placed

5.5.4. SCREEN: Shot of superior sagittal sinus (Video Editor: as possible/appropriate, please indicate the superior sagittal sinus when mentioned) (TEXT: Reduce probe pressure if no image)
5.6. The linear probe can also be used for detailed visualization of superficial structures such as the meninges, the arachnoid and subdural spaces, and the cortex. Tangential vessels are in the subarachnoid space. 
5.6.1. SCREEN: Shot of superficial structures (Video Editor: as possible/appropriate, please indicate “meninges”, “arachnoid space”, “subdural space”, “cortex” and “tangential vessels” when mentioned)
6. Examination through alternative acoustic windows 

6.1. If it is necessary to obtain images through the lateral window, place the probe horizontally above and slightly in front of the ear and move the probe until the cerebral peduncles are visualized. 
6.1.1. WIDE: Talent placing probe horizontally above and slightly in front of the ear

6.1.2. MED: Few seconds Talent moving probe

6.1.3. SCREEN: Shot of cerebral puduncles (Video Editor: as possible/appropriate, please indicate the cerebral puduncles when mentioned) 
6.2. Other structures that can be identified are the third ventricle, aqueduct and temporal lobes. Using color Doppler, the circle of Willis can be visualized. 
6.2.1. SCREEN: Shot of structures (Video Editor: as possible/appropriate, please indicate the “third ventricle”, “aqueduct”, and “temporal lobes” when mentioned)

6.2.2. MED: Talent placing color Doppler  
6.2.3. SCREEN: Shot of circle of Willis (Video Editor: as possible/appropriate, please indicate the circle of Willis when mentioned) 
6.3. To obtain a coronal view, place the convex probe parallel to the ear and record the images through the mastoid fontanel, sweeping the probe back and forth to identify the cerebellar hemispheres, the vermis, the third and fourth ventricles, the pons and the cisterna magna.
6.3.1. MED: Talent placing convex probe parallel to ear

6.3.2. SCREEN: Shot of image through mastoid fontanel

6.3.3. CU: Few seconds probe being swept back and forth

6.3.4. SCREEN: Images (Video Editor: as possible/appropriate, please indicate the “cerebellar hemispheres”, “vermis”, “third and fourth ventricles”, “pons” and “cisterna magna” when mentioned) we’ve sent 3 screenshots for this shot (6.3.4.a, 6.3.4.b, 6.3.4.c) 
6.4. In small preterms the contralateral cerebellar hemisphere may be well depicted.
6.4.1. SCREEN: Shot of contralateral cerebellar hemisphere (Video Editor: as possible/appropriate, please indicate the contralateral cerebellar hemisphere when mentioned) 
6.5. Use a linear probe to image through the mastoid fontanel. If one of the transverse sinuses cannot be identified through the anterior fontanel, use a high frequency linear probe, placing the instrument parallel to the ear lobe to obtain a coronal view. 
6.5.1. MED: Talent placing linear probe, with image visible on monitor if possible

6.5.2. CU: High frequency linear probe being placed parallel to ear

6.5.3. SCREEN: Shot of coronal view
6.6. Finally, identify the cerebellar hemisphere and the fourth ventricle and then use color Doppler to identify the transverse, sigmoid, and tentorial sinuses and the emissary veins. 
6.6.1. SCREEN: Shot of cerebellar hemisphere (Video Editor: as possible/appropriate, please indicate the cerebellar hemisphere and fourth ventricle when mentioned)

6.6.2. SCREEN: Shot of sinuses/veins (Video Editor: as possible/appropriate, please indicate “transverse sinus”, “sigmoid sinus”, and “tentorial sinus” and “emissary vein” when mentioned)
7. Results: Representative CUS imaging 
7.1. Symmetrical imaging is necessary for adequate interpretation of coronal images made through the anterior fontanel. 
7.1.1. LAB MEDIA: Figure 1 jove.pdf
7.2. Any suspected lesion should be visualized in both a coronal and a sagittal plane or by visualization through an acoustic window other than the anterior fontanel. 
7.2.1. LAB MEDIA: Authors please provide Lesion in coronal and midsagittal plane image (Video Editor: if necessary/appropriate, please identify lesion when mentioned)
7.3. Color Doppler should be used for visualization of the intracerebral vessels.
7.3.1. LAB MEDIA: Figure 3 jove.pdf
7.4. In this image, a right posterior cerebral artery stroke can be observed, and in this image through the posterior fontanel acoustic window, a clot in the lateral ventricle can be seen. 
7.4.1. LAB MEDIA: Figure 5 jove.pdf (Video Editor: with “right … observed” please highlight the bottom left image and add/indicate the “right PCA stroke” text and arrow; with “and in … seen” please highlight the bottom right image and add/indicate the “clot” text and arrow)
7.5. In this image, the lateral fontanel was used as an acoustic window, and a striatal venous infarction with a third ventricle clot can be observed.
7.5.1. LAB MEDIA: Figure 6 jove.pdf (Video Editor: with “striatal … observed” please highlight the bottom left image and add/indicate the “striatal venous infarction text and arrow”)
7.6. Reliable measurement using elliptoid and free tracing tools is part of routine imaging. For example, ventricular measurements such as the ventricular index, the anterior horn width, and the thalamo-occipital distance are used in clinical practice to monitor ventricular size. 
7.6.1. LAB MEDIA: Figure 7 jove.pdf (Video Editor: with “elliptoid” please indicate the green dotted shape in the bottom left image; with “free tracing tools” please indicate the white dotted shape in the bottom right image)
8. Conclusion (said by authors on camera)
8.1. _________: In experienced hands, Doppler cranial ultrasound is an excellent tool for safe, serial, bedside neonatal brain imaging. Optimal use of the currently available equipment and techniques provides even better imaging quality and improves the diagnostic value of the cranial ultrasound.       
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Figure 1 jove.pdf
Figure 2 jove.pdf
Figure 3 jove.pdf

Figure 5 jove.pdf
Figure 6 jove.pdf
Figure 7 jove.pdf
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


