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2 MRI Protocol Summary 
MRI will consist of the following: 

 

 Structural imaging: T2W, FLAIR, SWI, PD and T1W contrast 

 Diffusion Tensor Imaging with multiple b-value shells 

 BOLD cerebrovascular reactivity (CVR) imaging with 6% CO2 challenge 

 Pulse-gated phase-contrast flow imaging of carotid/vertebral arteries, venous sinuses, 

cerebral aqueduct and subarachnoid CSF 

 DCE-MRI including pre-contrast measurement of T1 and flip angle. 

 

Scans should be divided over a least two sessions to increase patient compliance. There is flexibility 

for sites to include additional scans or to change the order in which the scans are acquired. 

However, the T1 measurement and DCE-MRI scans should be acquired last. There should be rest 

breaks before and after the CVR scan; breathing apparatus should not be worn by patients during 

the other scans. 



3 MRI Hardware 

3.1 Edinburgh 
Scanning will be performed using a 3T Siemens Prisma (software version VE11C). 

A 32-channel phased-array head coil will be used for all imaging except for flow imaging of the neck, 

for which a 20-channel head/neck coil will be used. 

3.2 Maastricht 
Scanning will be performed using a 3T Siemens Prisma (software version VE11C). 

A 32-channel phased-array head coil will be used for all imaging except for flow imaging of the neck, 

for which a 20-channel head/neck coil will be used. 

3.3 Munich 
Scanning will be performed using a 3T Siemens Skyra (software version E11A) 

A 20-channel phased-array head/neck coil will be used for the CVR scan. A 64-channel phased-array 

head/neck coil will be used for all of the other sequences. 

 



4 Qualification and QA scans 
 

Determining and monitoring the consistency and quality of MRI scans is vital during the course of a 

study in order to make the best use of the available data, in particular optimising the sensitivity of 

future analyses to detecting any differences. This is especially so in a multicentre study where 

effective phantom scanning, quality assurance and control procedures are needed to ensure the 

comparability of imaging between different sites.  

4.1 Qualification scans 
Development scans using healthy controls are an indispensable aspect of establishing a uniform 

protocol between centres, especially for the more advanced imaging sequences. Prior to scanning, 

please send a protocol parameter document to M Stringer. At a minimum one complete dataset 

should be sent for verification purposes prior to commencing patient scanning while a short pause 

should be observed after acquisition of the first patient dataset in order to allow time for image 

verification and processing before proceeding with the study. Other scans undertaken during 

protocol development may also be transferred to Edinburgh to help improve consistency between 

centres and aid in the detection of any potential problems with image analysis. 

 

In addition, quantitative T1 and DCE scans without contrast should be performed on at least five 

healthy controls timed evenly over the period of the study. In case of any scanner upgrades a 

volunteer should be scanned before and after. 

 

Each site should report relevant technical details regarding the equipment being used for the study 

(manufacturer, model, software version, coil used for each part of the protocol). Where repairs or 

upgrades are required during the course of the study, these should be reported where relevant. 

Similarly, in the event of equipment failures occurring any resulting alterations (e.g. changes in coil 

for parts of the protocol etc.) should be recorded. 

4.2 QA scans 
Regular phantom scans should be performed at each site to help detect variations in scanner 

performance and to monitor consistency between the sites. The phantom positioning should be 

conducted in accordance with the phantom testing instructions outlined by the American College of 

Radiology’s (ACR) “MR Accreditation Program - Testing Instructions”. Using an ACR T1w sequence, 

measurements of geometric accuracy and high-contrast spatial resolution should be collected 

according to the instructions given in the “Phantom Test Guidance”, issued by the ACR. These scans 

should ideally be performed using a suitable head or head/neck coil to be utilised in the study prior 

to recruiting the first patient and thereafter at two month intervals until recruitment is complete. 

Where this is not possible due to the size of the ACR phantom an alternative coil, preferentially also 

for the head or head/neck, may be used for the ACR measurements according to local availability.   

 

A T1w MPRAGE scan based on the sequence specified in the Investigate protocol and using the 

same head coil used for the study and a suitable phantom should also be performed with 

uncombined per-channel images saved to verify that all channels are operating properly.  

Further scans should also be performed before and after scanner upgrades or equipment changes 

where possible. 

 



Additionally, regular evaluations of the signal-to-noise ratio should be performed, preferably 

weekly, for all coils used in the study using an appropriate phantom and following standard local 

procedures at each site.  

 

All of the acquired quality control scans and metrics should be monitored locally and any significant 

changes/deficiencies and corrective action reported. 

 



5 Guidance for setting up MRI protocol 
Full sequence parameters are provided in an attached document. Sequences are summarised below 

and essential requirements noted. 

5.1 General notes: 
 Distortion correction: uncorrected images should be saved, though distortion-corrected 

images may also be saved for scanners with significant geometric distortion. 

 Pre-scan-based correction of intensity inhomogeneity should be used (e.g. “prescan 

normalize” for Siemens) 

 Image filters and interpolation should be switched off. 

5.2 Structural Imaging 

AutoAlign Localizer (0:14) 

T1-weighted 3D (t1_mprage_sag_p3_iso_Munich) (3:45) 

 3D 1 mm isotropic T1W 

 Based on Munich MPRAGE protocol. 

 Acceleration factor may be reduced depending on local coil performance to ensure 

adequate SNR and reduce artefacts. 

 Run as sagittal, tilted to match head (use “Autoalign Head -> Basis”). 

T2 FLAIR 3D (t2_3D_FLAIR) (5:57) 

 3D 1 mm isotropic FLAIR 

 Apparent TE = 102 ms 

 Run as sagittal, tilted to match head (use “Autoalign Head -> Basis”). 

 Munich to use own 3D FLAIR sequence for CADASIL patients 

 

T2-weighted 3D (t2_space) (3:42) 

 3D 0.9 mm isotropic T2W 

 Run axially in splenium-rostrum orientation (use “Autoalign Head -> Brain”) 

 Apparent TE = 105 ms 

Proton density 3D (PD_VIBE_v1a) (1:57) 

 3D 1 mm isotropic PD 

 Run axially in splenium-rostrum orientation (use “Autoalign Head -> Brain”) 

 

Susceptibility weighted imaging (SWI v6c) (4:02) 

 0.6 x 0.6 x 3.0 mm, run axially in splenium-rostrum orientation (use “Autoalign Head -> 

Brain”) 

 Magnitude, phase and SWI images should be recorded if possible. 

T2 FLAIR 2D (t2_blade_dark-fluid_tra_v2b) (3:32; EDINBURGH ONLY) 

 2D T2 FLAIR PROPELLER/BLADE (motion compensated) 

 Scanned axially in splenium-rostrum orientation (use “Autoalign Head -> Basis”) 

 



Diffusion Tensor Imaging (DTI v2) (11:12) 

 2 mm isotropic DTI (NODDI) 

 Scanned as straight axial (i.e. axial relative to scanner coordinate system, not anatomy). 

 b = 0 (n=14), 200 (n=3), 500 (n=6), 1000 (n=64), 2000 (n=64) 

 Diffusion vectors optimised over full sphere and between shells 

(https://github.com/ecaruyer/qspace) 

 Siemens vector table supplied (see Appendix) 

 GRAPPA (x2) and simultaneous multislice acceleration (x2) 

 Phase encoding direction exactly A>>P 

 Munich to use their own (similar) DTI protocol 

DTI_revB0_v2 (0:35) 

 Copy slice orientations from DTI 

 DTI with b = 0 (n=3) 

 Phase encoding direction exactly P>>A (reversed compared with main DTI sequence) 

5.3 CVR Imaging 

AutoAlign Localizer (0:14) 
 

CVR (CVR_PACE_2.5mm_iso_v1_TEST_SCAN) (0:12) 

 Single-volume BOLD scan to check image quality before starting CVR scan 

 Run axially in splenium-rostrum orientation (use “Autoalign Head -> Brain”) 

CVR (CVR_PACE_2.5mm_iso v1) (12:30) 

 2.5 mm isotropic BOLD imaging with prospective motion correction 

 Number of slices should be maximum for TR=3s and sufficient to cover most brain 

tissue.Copy slice volume from test scan above. 

 All preparation steps should be completed before the CVR scan is initiated (e.g. select “wait 

for user to start” on Siemens), i.e. acquisition of the first recorded volume should begin 

when the timer is started. 

 It is important to determine the number of dummy scans that may be automatically 

performed by scanner and adjust the number of volumes acquired so that the total 

measurement time (excluding preparation scans) is 12m30s: 

o Edinburgh: 3 dummy scans included (not recorded), therefore 247 measurements 

are required for a total acquisition time of 12m30s 

o Maastricht: TBC 

o Munich: TBC 

 If the scan is abandoned (e.g. patient unable to continue), please retain the monitoring and 

imaging data already acquired. 

5.4 Flow imaging 

Localizer (0:11) 

Vessel scout (vessel_scout) (0:25) 

 3D phase-contrast scan to locate the venous sinuses (superior sagittal, straight and 

transverse) 



Phase-contrast MR – venous sinuses (PC Sinus) (approx. 2:00) 

 2D phase-contrast scan with retrospective gating using pulse-oximeter trace 

 32 cardiac phases (no view sharing, i.e. segments=1 on Siemens) 

 Venc = 50 cm/s 

 Slice location: coronal, tilted and positioned so that slice is bisecting (at approx. 90 degrees 

to vessel) the straight, superior sagittal and both transverse sinuses 

Sagittal localiser (t1_fl2d_sag localiser) (0:51) 

 Sagittal localiser for locating the cerebral aqueduct 

 Centre acquisition volume on mid-line 

Phase-contrast MR – cerebral aqueduct (PC Aqueduct) (approx. 3:00) 

 2D phase contrast scan with retrospective gating using pulse-oximeter trace. 

 32 cardiac phases (no view sharing, i.e. segments=1 on Siemens) 

 Venc = 10 cm/s 

 Slice location: coronal-transverse oblique, tilted at 90 degrees and bisecting middle of 

cerebral aqueduct 

 

Change to head/neck coil if necessary 

Localizer (0:11) 

Time-of-flight (TOF) (2:45) 

 Use coil with good neck coverage 

 Time-of-flight scan to locate carotid arteries and carotid bifurcations. 

Phase-contrast MR – carotid, vertebral arteries and internal jugular veins (PC Carotids) (approx. 

2:00) 

 Use coil with good neck coverage 

 2D phase contrast scan with retrospective gating using pulse-oximeter trace. 

 32 cardiac phases (no view sharing, i.e. segments=1 on Siemens) 

 Venc = 70 cm/s 

 Slice location: axial, 1-2 cm superior to carotid bifurcations; may be tilted slightly so that the 

slice bisects L and R internal carotid arteries at approximately 90 degrees 

Phase-contrast MR – subarachnoid CSF surrounding spinal cord (PC SACSF) (approx. 3:00) 

 Edinburgh and Maastricht only 

 2D phase contrast scan with retrospective gating using pulse-oximeter trace. 

 32 cardiac phases (no view sharing, i.e. segments=1 on Siemens) 

 Venc = 6 cm/s 

 Slice location: approximately axial, located at C2-C3 level to image subarachnoid CSF 

surrounding the spinal cord. 

5.5 Dynamic contrast-enhanced MRI 

AutoAlign Localizer (0:14) 
 



T1 and Flip Angle Measurement: IR-SPGR_TI_600_v4 (1:55), IR-SPGR_TI_1500_v4 (3:35), IR-

SPGR_IROff_2_v4 (1:36), IR-SPGR_IROff_5_v4 (1:36), IR-SPGR_IROff_12_v4 (1:36) 
This series of scans permits measurement of pre-contrast T1 and flip angle using the DESPOT1-HIFI 

method prior to DCE-MRI. The measurement consists of 2 inversion-recovery-prepared spoiled 

gradient echo (SPGR) scans, followed by 3 spoiled gradient echo scans with different flip angles and 

without the inversion pulse or delay. The following settings should be used: 

 Non-selective excitation pulse 

 Non-selective, B1-insensitive inversion pulse 

 Sagittal acquisition, tilted to match head (use “Autoalign Head -> Basis”) 

 1.2 mm isotropic resolution 

 Maximum signal spoiling to achieve T1-weighted signal 

 

If required, adjust the image scaling factor (keeping it equal for all scans) to ensure adequate 

digitisation of the images 

 

For the method to work, the following additional settings are required: 

 Auto-copy imaging volume to ensure exactly the same prescription for all scans 

 There should be no additional preparation/calibration steps between the scans (e.g. re-shim) 

 T1 and the flip angle correction factor are calculated by modelling the intensities of all 5 

scans. Therefore, it is important to determine any scaling factors that differ between the 

scans that could affect the image intensities. This can be verified by (i) comparing the noise 

level, (ii) acquiring an IR-SPGR scan with maximum TI using a short-T1 phantom and 

comparing the image intensity with that of a SPGR scan with the same flip angle, (iii) 

checking sequence parameters/code or (iv) requesting this information from the 

manufacturer. 

 Except for TI, FA and TR, all common parameters should be identical for the 5 scans. 

 For IR-SPGR (MPRAGE) 

o all k-space lines in the slice-encode direction should be acquired during a single train 

of pulses. The pulse sequence block is then repeated for each phase-encode value. 

o for Siemens scanners, the pulse train encoding each kz line uses linear (not centric) 

ordering. 

o “TI” in the attached Siemens protocol refers to the time between inversion and the 

centre of k-space (i.e. half way through the pulse train), not to the delay between 

the inversion pulse and the start of the pulse train. 

o there should be no delay (sometimes referred to as “TD”) between the end of the 

pulse train and the next inversion pulse. 

o N.B. It has previously been noted that Phillips scanners may “ramp” the flip angle 

during the initial pulses of the MPRAGE pulse train. 

DCE-MRI (t1_vibe_sag_DCE2mm) (21:08) 
DCE-MRI acquisition for estimation of blood plasma volume vp and BBB leakage rate KTrans. Slow 

injection of contrast agent is used to avoid rapid changes in contrast agent blood concentration, 

which are difficult to sample at high spatial resolution and coverage. 

 

 2 mm isotropic volumes acquired every 40 seconds (total 31 volumes) 

 There should be no delay between the volumes 



 All sequence parameters (except FA, TR, TE) should be identical to those of the IR-

SPGR_IROff sequences above 

 If required, adjust the image scaling factor to ensure adequate digitisation of the image 

intensities, allow detection of small signal changes and prevent “maxing out” of signal 

following contrast administration. 

 Use auto-copy to ensure identical volume prescription to the T1 measurement scans above 

 Parallel imaging is not used. 

 The first 3 volumes are acquired before injection of contrast to establish the baseline signal. 

 Contrast injection should be initiated at the beginning of the 4th acquisition –3:17 following 

the start of the scan 

 If the scan is abandoned (e.g. patient unable to continue), please retain imaging data already 

acquired. 

Contrast injection: 

 1M Gadovist (approximate and maximum dose: 0.1 mmol/kg body weight, equivalent to 0.1 

ml/kg) should be used. Do not exceed. 

 Injection tube is initially filled with saline. 

 The injection is followed by a 20 ml saline flush. 

 Contrast should be injected slowly over a period of approximately 130 s, starting after 3 pre-

contrast imaging volumes have been acquired. 

 To achieve this it is important to take account of the volume of the injection tube. Therefore, 

it is necessary to start the injection before the end of the 3rd scan, since it takes a finite time 

to fill the before contrast enters the vein. It is also important to flush with saline at the same 

rate as the Gd injection in order to inject any contrast that remains in the tube. Timings, 

injection rates etc. will depend on local equipment and patient weight (see 

dose_table_v2.csv for Edinburgh injection protocol).  

 



6 Instructions for MRI Radiographers/Technicians (Edinburgh) 
The following instructions were assembled for use by the Edinburgh radiography team. Instructions 

for other sites may vary according to local circumstances. 

6.1 On-site image QA 
Please review images as they are acquired and repeat acquisitions as necessary. Check for: 

 Coverage – e.g. has top of brain been cut off? 

 Slice orientation 

 Local or global loss of signal 

 Motion and other artefacts 

 Phase contrast images – please review time frames of phase/velocity images; check that 

expected vessels are visible and that flow is in the correct direction (e.g. internal carotid 

artery and jugular vein velocity should have opposite sign, sign of CSF velocity should 

alternate through cardiac cycle) 

6.2 Patient set up: 
 All subjects must have completed a MRI safety questionnaire prior to the MRI scan. 

 Please observe universal and local MRI safety precautions. 

 Change subject into hospital scrubs. Ensure all metallic objects are removed. 

 Explain the procedure to the subject so that they know what to expect during the MRI scan. 

 Enter subject details onto the scanner. 

 load the correct and current protocol for this Research Study (E161686 Investigate@SVDs) 

 

6.3 CVR Imaging: 32 Channel Head coil 

Trial CO2 Challenge 

 The patient should undergo a trial CO2 Challenge outwith the MRI scanner room to assess 

the tolerability of the gases. 

 The patient should be sitting comfortably in a chair. 

 The mask should be attached to the subject by the Researcher ensuring no gaps around the 

edges. 

 Explain to the subject what to expect: 

Change in smell. 

Breathing may become deeper/harder. 

 They should be monitored throughout this trial with the BP cuff attached to the arm. 

 The SpO2 Probe attached to the finger. 

 During this time it is important to discuss the next stage of the scan.  

 The subject should be put at ease and any questions answered. 

 It is important not to skip this part. Time should be taken to allow the subject to discuss any 

worries. 

 When the subject and Researcher are happy to proceed. The Mask, cuff and Sp02 probe 

should be removed. 

 

Proceed to Scan room 

 Escort the subject into the Scanner room. 



 Ensure ear protection is given. 

 Re-attach Mask with the subject sitting on the table. 

 Then allow the subject to lie down. 

 Re-attach BP cuff and Sp02 Probe. 

 Attach tubing to the mask.  

 Instruct patient to gradually slide up the table into coil as far as mask will allow. 

 Position the subject so their head and neck are relaxed, but without rotation in either plane. 

It is important to spend time ensuring the head is well positioned, without rotation. Use 

pads to immobilise the head, again to help with motion artefact. 

 Use knee support when necessary to assist in stabilisation of the subject. Spending time on 

patient comfort is crucial to reduce motion artefact. 

 See training slides for images of this set up if required. 

 Make sure subject is comfortable and ensure they have the buzzer in the hand without the 

Sp02 probe on. 

 The patient will be unable to talk very well with the mask on. It is important to discuss with 

them a way of communicating. For instance, if we ask them “Are they OK?” they can gently 

move their foot to indicate yes. If they are not OK then they can press the buzzer. 

 Take a BP measurement. Doctor will check this before proceeding.  

 Centre the cross hairs to the glabella - move the subject into the scanner. Watching all the 

tubing and cables as you go. 

 

 

 
 

 

SCAN Localiser 

 

CVR  AXIAL (test scan) (0.12s) 

 use “Autoalign Head -> Brain (Splenium- Rostrum). 

 Accept position – do not change – angle or tilt (unless auto align fails) 

Left Arm 

Blood 

Pressure 

Cuff 

Right Thumb 

In-vivo heart rate/sats 

monitor 

Panic 

button 



 Move volume as necessary to ensure good Brain coverage. 

 If the volume is not large enough to cover whole head, it is more important to cover the top 

and discard some of the cerebellum. 

 Ensure there are no artefacts on this scan by looking through the images. 

CVR  AXIAL (12:30) 

 Copy the test CVR Volume positioning. 

  Prepare the scanner to be ready for the CVR. Acquisition of the first recorded volume 

should begin when the timer is started. 

 Speak to the subject to notify them that the next scan will involve the C02 challenge. 

 Check that they are OK. 

 Remind them that this scan will last for 12 minutes. 

 Start medical air to allow at least 30 seconds of air and good ETCO2 trace (there should be 

no communication with the patient during this period unless essential) before scan starts. 

 The researcher will count down from 10 to initiate scanning.  

 When this scan has finished a BP will be taken and then the subject can be removed from 

the scanner and the mask taken off. 

 

Subject can have a short break if required. 
 

6.4 Structural scanning: 32 Channel Head coil 

Patient positioning: 

 Position the subject so their head and neck are relaxed, but without rotation in either plane. 

 Use knee support when necessary to assist in stabilisation of the subject. Spending time on 

patient comfort is crucial to reduce motion artefact. 

 Attach the head coil when you are happy the subject is comfortable and in the correct 

position. Use pads to immobilise the head, again to help with motion artefact. 

 Align the crosshairs with the Glabella. 

 

SCAN Localiser 
 

T1-weighted 3D Sagittal 

 use “Autoalign Head -> Basis. 

 Accept position – do not change – angle or tilt (unless auto align fails). 

 Ensure full head coverage (including skull and cerebellum). 

T2 FLAIR 3D Sagittal 

 COPY position as T1 Sagittal above. 

T2 –weighted 3D Axial 

 use “Autoalign Head -> Brain (Splenium- Rostrum). 

 Accept position – do not change – angle or tilt (unless auto align fails). 

 Ensure full head coverage (including skull and cerebellum). 



Proton density 3D Sagittal 

 COPY position as T1 Sagittal. 

 Double check coverage 

Susceptibility Weighted Imaging Axial (SWI) 

 COPY position as T2 3D Axial. 

 Double check coverage 

T2FLAIR 2D Axial (Edinburgh only) 

 COPY position as T2 3D Axial. 

 Double check coverage 

Diffusion Tensor Imaging (DTI) Axial  

 SCAN STRAIGHT TRUE TRANSVERSE (DO NOT USE AUTO ALIGN). 

 Ensure full head coverage (including skull and cerebellum). 

 Ensure GRAPPA (x2) and simultaneous multislice acceleration (x2) are selected. 

 Check phase encoding direction is A>>P = 0 degree. 

 

DTI revBO Axial  

 COPY prescription for DTI (As above). 

 ENSURE Phase encoding direction is P>>A = 180 degree 

 Check DTI with b = 0 (n=3). 

 

This is the end of the Structural Imaging. 

Subject will have a break at this point and go for SPhygmoCOr Imaging. 

 

6.5 FLOW Imaging : 20CH head/neck coil 

Preparation for FLOW and DCE 

 Fill Pump ready for the Dynamic Contrast MRI as per standard local procedure. 

 Gadovist 0.1 mmol/Kg body weight. 

 Follow the Contrast agent dose chart for contrast amount and injection time.  

 Set pump with delay. 

 CHANGE COIL to 20CH head/neck. 

Patient positioning: 

 Position the subject so their head and neck are relaxed, but without rotation in either plane. 

 Use knee support when necessary to assist in stabilisation of the subject. Spending time on 

patient comfort is crucial to reduce motion artefact. 

 Attach the head coil when you are happy the subject is comfortable and in the correct 
position. Use pads to immobilise the head, again to help with motion artefact.  

 Enable PG Gating control on the console, Ensure it is on PG. 

 Attach the scanner gating probe to subject. Take time to ensure a good pulse signal. 

 Centre to the glabella. 

 Move subject back into the scanner. 
 



SCAN Localiser 
 

Time-of-flight (TOF) - for location of Carotid bifurcation 
 Position slices to cover bifurcation (Cervical 3 or angle of mandible). 

 

Phase- Contrast MRI for Carotid, Vertebral and Internal Jugular Veins 

 1 axial slice placed 1-2cm above the carotid bifurcation (see image below). 

 Angle appropriately to allow a 90 degree bisect through straight (craniocaudal) sections of 
the carotid and vertebral arteries. Avoid “turns” in carotid and vertebral arteries if possible. 

 In vascular screen – velocity encoding (VENC) = 70. 

 Check gating display before and during scanning to ensure a good trace throughout (short 
periods of poor trace during the scan are acceptable). 

 Check phase images with researcher before proceeding (Repeat if necessary). 
 

 
 

SCAN Localiser  for C2/C3 location 
 

Phase- Contrast MRI for Subarachnoid CSF surrounding spinal cord 

 (Edinburgh and Maastrcht only) 
 Position in joint space Cervical 2-3 (see image below) – Straight – No angle. 

 In vascular screen – velocity encoding (VENC) = 6.  

 Check phase images with researcher (Repeat if necessary). 
 



 

Change Coil: 32 Channel Head coil  

 

Veins Imaging: 

SCAN Localiser 

SCAN Sagittal Localiser – 3 Plane – Vessel Scout 

Phase-contrast MR – Venous sinuses 

 Using the vessel scout – Place 1 slice over veins at back of head. 

 Tilt the slice so it is perpendicular to the transverse sinus (see image below). 

 Gating control – check for a good trace. 

 In vascular screen – velocity encoding (VENC) = 50. 

 Check phase images with researcher before proceeding (Repeat if necessary).  



 

Aqueduct Imaging: 

Sagittal Localiser 

Phase-contrast MR – cerebral aqueduct Axial Oblique 

 1 slice only placed over the cerebral aqueduct – perpendicular (90 degrees) and bisecting 
the middle of the aqueduct (see image below). 

 Gating control – check for a good trace.  

 In vascular screen – velocity encoding (VENC) = 10. 

 Please check phase images with the researcher (Repeat if necessary). 

 Remove Gating probe and stop gating  display 
 



 

6.6 Dynamic Contrast Enhanced MRI: 

SCAN Localiser and T1 measurement 

The next scan series (T1 and Flip angle Measurement) consist of 3 scans running back-to-

back.  

IR-SPGR_TI_600_v4 

IR-SPGR_TI_1500_v4 

IR-SPGR_IROff_2_v4 

IR-SPGR_IROff_5_v4 

IR-SPGR_IROff_12_v4 

 Use “Autoalign Head -> Brain (Splenium- Rostrum). 

 Straight sagittal – Accept position – do not change – angle or tilt. 

 Ensure full head coverage (including skull and cerebellum). 

 There will be no delay between scans. 

 

Dynamic Contrast Enhanced-MRI  

 This should be copied automatically from the above prescription.  

 Speak to the subject, let them know the injection is about to begin and if they feel any 

discomfort they must press the buzzer. 

 The scan will last for 20 minutes. 

 Double check the injector is programmed with correct delays, flow rates and volumes. 

 Start scanning and injection sequence (unless injection table indicates injection starts before 

scan) simultaneously. 

 3 volumes obtained before contrast enters bloodstream. 

 



Disconnect pump 

Remove Cannula 

6.7 Transfer of Data 
 

Prior to transfer files should be anonymised using DICOM Confidential, a DICOM de-identification 

developed in Java and available from: http://sourceforge.net/projects/privacyguard. Installation has 

been detailed in the Quick Start guide distributed separately. Note that particular care should be 

taken in choosing the installation directory to ensure users have adequate privileges to access and 

write to the subfolders. All paths are relative to the DICOM Confidential installation directory (unless 

an absolute path is used). 

 

For ease of use and consistency an xml file, Investigate-SVD_Policy.xml, specifying the changes to be 

made in the dicom headers has been made available. After installing Dicom Confidential this policy 

file should be copied to the etc folder within the installation directory. Additionally two scripts have 

been supplied for Windows and Linux to simplify the process (iSVDAnon.bat and .sh respectively) 

which should be copied to the bin folder.  

 

Once the program setup has been completed anonymisation can be performed as follows: 

 

 Open a command prompt or terminal.  

 cd to the installation directory and then to bin.  

 Supposing that the study patient ID is  IN_ED_101 and the data path C:\data\A0001 

  Enter the following command 

o iSVDAnon.bat  IN_ED_701 C:\data\A0001 

 Once finished the anonymised data will be in the data folder in a subfolder called IN_ED_701 

 

Similarly for Linux the command would be: iSVDAnon.sh I_ED_701 ~/data/A0001 

 

After anonymisation the MRI images acquired at each site along with the wdq and csv files from the 

CVR should be transferred to the University of Edinburgh using the Scan Housekeeping system 

(https://ecrf1.clinicaltrials.ed.ac.uk/scanhk). Guidance on these steps has been issued separately in 

the web upload guidelines. 

 

The relevant sections of the eCRF should be completed through CASTOR by each site when 

uploading data. Comments on missing images or any problems affecting acquisition should be 

recorded here. Upon receipt of image transfers the corresponding section will be completed by a 

member of the imaging group at the University of Edinburgh. The images will be subject to an initial 

check and any comments on missing or poor quality images will be noted. The images will then be 

transferred to the processing server (ISIS) for image analysis as well as Carestream for clinical and 

visual rating. 

 

 

http://sourceforge.net/projects/privacyguard
https://ecrf1.clinicaltrials.ed.ac.uk/scanhk


7 Appendix 

7.1 Siemens Protocol PDF 

Investigate - 

E161686 v1b.pdf
 

7.2 Siemens Protocol File 
 

 

7.3 DTI vector table 
 

adult_GTable_1.dvs
 

 

7.4 Contrast agent dose table 

dose_table_v2.csv

 

7.5 CVR instructions 

CVR 

Instructions_compressed.pptx
 

 



8 Record of Changes 
Name Date Changes 

M Thrippleton 1 Feb 2017 Version 0a completed 
M Thrippleton 20 April 2017 Version 0c completed: 

Faster SWI sequence; PD sequence added 
Munich to use own 3D FLAIR sequence 
DTI, DCE ameneded 
Custom-multishell DTI 
2D FLAIR – Edinburgh only 
Subarachnoid CSF scan – optional 
Appendix added: contrast agent dose table, protocol files, DTI 
gradient vector table 
 

M Thrippleton 6 June 2017 Version 0d completed: 
Radiographer instructions added 
CVR instructions added to Appendix 
Number of BOLD slices increased 
Minor changes to MRI protocol: EXAR1 + PDF files updated 

 
M Thrippleton 
M Stringer 

 
4 September 
2017 

 
Version 1b completed 
Changes to DCE and quantitative T1 following 1st patient scan 
Image transfer protocol added 
Details of QA and qualification scanning added 
Planning images for flow scans added 
Updated dose table 

   
   
   

 


