
Version 1.0.2 [Type text] 07/07//2016   

CONSORTIUM ON VULNERABILITY TO EXTERNALIZING DISORDERS AND ADDICTIONS [C-
VEDA] 

C-VEDA MRI Procedures 

Standard Operating Procedure 
 

Dr. Rose Dawn Bharath & Prof. Gareth J Barker 

07 July 2016 

 

 

 

  

This document provides details of policies and procedures for all Magnetic Resonance Imaging related 
aspects of the C-VEDA project. 



Version 1.0.1 Page 1 of 44 07/07/2016 
(This SOP replaces all previous versions) 

1 Table of Contents  

1 Table of Contents .......................................................................................................... 1 

2 General Responsibilities: ............................................................................................... 3 

2.1 Responsibilities of Principle Investigator (PI) and other Research Personnel ......... 3 

2.2 Responsibilities of the MRI Scanner Operator ........................................................ 4 

2.3 Responsibilities of the Facility ................................................................................. 5 

2.4 Participants and Safety measures ........................................................................... 6 

2.4.1 Screening participants ...................................................................................... 6 

2.4.2 Participantsô Safety ........................................................................................... 6 

2.4.3 Researchersô safety .......................................................................................... 7 

2.5 Imaging Procedures ................................................................................................ 7 

2.5.1 Registration process ......................................................................................... 7 

2.5.2 Raising the Request ......................................................................................... 7 

2.5.3 Scheduling for the scanning session ................................................................ 7 

2.5.4 Time line of the scanning session .................................................................. 10 

2.5.5 Overview of the Imaging session .................................................................... 12 

2.5.6 Termination of scanning slot........................................................................... 13 

2.5.7 Cancellation of Scan Time ............................................................................. 13 

2.5.8 Incidental Findings review and Data Transfer ................................................ 13 

2.5.9 Data Transfer to the central database site ...................................................... 14 

2.5.10 Accounting of the data .................................................................................... 14 

2.5.11 Troubleshooting: ............................................................................................ 14 

2.6 Data Transfer, Anonymisation, and Upload ........................................................... 15 

2.6.1 Site specific data transfer information............................................................. 15 

2.6.2 Software ......................................................................................................... 15 

2.6.3 Data checking and anonymisation .................................................................. 16 



Version 1.0.1 Page 2 of 44 07/07/2016 
(This SOP replaces all previous versions) 

2.6.4 Uploading of data to the central image database site ..................................... 25 

2.7 Quality Control (QC) .............................................................................................. 26 

2.7.1 Phantom scans .............................................................................................. 26 

2.7.2 Human participants ........................................................................................ 26 

3 APPENDIX: EXAMPLE MRI PARTICIPANT SCREENING FORM .............................. 27 

4 APPENDIX: EXAMPLE INFORMATION SHEET AND CONSENT FORM ................... 29 

5 APPENDIX: ENTERING THE óPCS1ô CODE ............................................................... 39 

6 APPENDIX: OVERVIEW OF IMAGING SESSION ...................................................... 40 

6.1 SITE SPECIFIC PROTOCOL INFORMATION ......... Error! Bookmark not defined. 

6.1.1 Bangalore .......................................................... Error! Bookmark not defined. 

6.1.2 Chandigarh ........................................................ Error! Bookmark not defined. 

6.1.3 Mysore .............................................................. Error! Bookmark not defined. 

7 APPENDIX: EXAMPLES OF SCAN ORIENTATIONS ................................................. 40 

7.1 3D T1 weighted volume ........................................................................................ 40 

7.2 Resting state fMRI................................................................................................. 41 

7.3 DTI ........................................................................................................................ 42 

8 APPENDIX: DATA TRANSFER ...................................... Error! Bookmark not defined. 

8.1 Site Specific Data Transfer Information .................... Error! Bookmark not defined. 

8.1.1 Bangalore .......................................................... Error! Bookmark not defined. 

8.1.2 Chandigarh ........................................................ Error! Bookmark not defined. 

8.1.3 Mysore .............................................................. Error! Bookmark not defined. 

9 Version History ............................................................................................................ 44 

 

  



Version 1.0.1 Page 3 of 44 07/07/2016 
(This SOP replaces all previous versions) 

2 General Responsibilities:  

2.1 Responsibilities of Principle Investigator (PI)  and other  Research 

Personnel  

I. The PI will ensure that, at the time of scanning at least one researcher is physically 

present in the facility during scanning. 

II. Researchers are responsible for the informed consent procedure.  

i. For C-VEDA, both the general information sheet and consent form, and 

separate forms specific for the MRI will be given to each participant at time of 

initial recruitment. Informed consent will be sought at this time. 

ii. Immediately before the MRI scanning session, researchers should re-confirm 

that participants are aware of what the MRI scanning entails, and are still 

willing to participate.   

III. Researchers are responsible for initial review of the safety checklist with their 

volunteer, both at the time of initial recruitment (if possible) and when the participant 

arrives at the MRI scanning centre. (An example safety checklist from the NIMHANS 

site is provided in APPENDIX: EXAMPLE MRI PARTICIPANT SCREENING FORM; 

MRI scanning sites should use an equivalent form from their Institution, or develop a 

local form based on this example).  

Note that: 

i. If a parent/carer will enter the scanning room with a child participant, a 

separate safety checklist must be competed for the parent as well as the 

child. 

ii. Final review of the safety checklist(s) will take place according to local 

Institutional procedures, usually by the MRI Scanner Operator (radiographer); 

see below. 

IV. Researchers are responsible for the comfort of the subject while in the MRI scanning 

area.  

V. Researchers must notify the MRI Scanner Operator as soon as possible if they 

notice that a device is not working properly.  
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2.2 Responsibilities of the MRI Scanner Operator  

I. The MRI Scanner Operator is responsible for ensuring the physical and emotional 

safety of all research personnel and volunteers/patients within the magnet room. 

This includes wearing proper hearing protection and being made aware of the critical 

operating areas. The MRI Scanner Operator will usually (depending on Institutional 

policies) be responsible for the final review of the safety checklist(s). 

II. Institutional policies may require that a member of the research team is present in 

the facility when research studies are in progress and/or that when data are being 

collected from a volunteer in the magnet at least one additional person, other than 

the Operator, be present in the magnet or control room.  

i. If this is required by local policies, the Operator is responsible for ensuring 

that this is enforced.   

ii. If not required by local policies, it nevertheless remains good practice, 

which should be adhered to whenever possible. 

III. The Operator is responsible for ensuring that all necessary patient safety devices 

are operational for a scan session. It is at the discretion of the Operator to cancel the 

scan session at any time if any or all of the safety devices are not operational. All 

patient safety devices are listed below. Not all safety devices are necessary, but 

some means for the participant to communicate with the operator (for example and 

emergency squeeze ball connected to an alarm) is essential in all cases. 

a. Emergency squeeze ball 

b. Audio system 

c. Camera(s) 

d. First-aid kit and back-board 

e. Fire extinguisher 

f. Smoke detector 

IV. The Operator is responsible for notifying the Facility in-charge/supervisor of any 

patient safety device that is not operational. 

V. The Operator is responsible for notifying the Facility in-charge/supervisor of any 

peripheral device that is not operational. Peripheral devices include but are not 

limited to: 

a. Stimulus Presentation Systems 
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b. Physiological Monitoring Devices 

c. Control or Stimulus Presentation Computers 

d. Projection Screen 

e. RF Coils 

Not all peripheral devices are necessary for C-VEDA, but it is essential that the RF 

coil used during initial protocol setup is used for all scans; if this coil is broken or not 

available, scanning should not be undertaken with an alternate coil.  

¶ See APPENDIX: OVERVIEW OF IMAGING SESSION for details of the coil to 

be used at each site. 

VI. It is the responsibility of the Operator to screen all items entering the magnet room 

for ferrous components. A strong hand held magnet is made available for such 

testing. 

VII. The Operator is responsible for returning all peripheral devices and any other item 

used during the scan session, to their original holding places upon completion of the 

scanning session. 

2.3 Responsibilities of the Facility  

I. The term ñFacilityò is used to describe the person or organisation with responsibility 

for the running of the scanning unit.  Depending on the Institution, this may be a 

specific person (e.g. ñMR technical in-chargeò) or a more general departmental 

responsibility (e.g. ñDepartment of radiologyò).  

II. The Facility is responsible for checking all Primary devices daily. Primary devices 

are as follow: 

a. The magnet system 

b. All patient safety devices 

III. The Facility will inform Operators and investigators of malfunctions of Primary 

devices, if their scan time will be affected. 

IV. Secondary devices (such as the Coils, or the Stimulus Presentation Systems, etc, 

listed above) may not be checked daily. If one of these devices fails, the facility may 

out of courtesy inform operators and investigators. If the Facility is aware of failure of 

a specific secondary device that will affect upcoming scan time - for C-VEDA, the 

specific RF coil used for the study - the Facility will notify the appropriate operators 

and investigators. 
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2.4 Participants and Safety measure s 

2.4.1 Screening participants  

Participants must be screened at two stages during a study to determine their suitability for 

scanning.  

I. Firstly, at recruitment, participants will be asked a set of questions to determine 

whether or not they have any metal present in their body that would preclude them 

from entering the scanner.  

An example safety checklist from the NIMHANS site is provided in APPENDIX: 

EXAMPLE MRI PARTICIPANT SCREENING FORM; all MRI scanning sites should 

use an equivalent form from their Institution, or develop a local form based on this 

example. Copies of the site-specific forms will be provided to the recruitment team 

and, where possible, an MRI-knowledgeable researcher will be present during 

recruitment to answer questions. 

II. Second, at the actual time of scanning, participants must complete the same 

checklist as completed at initial recruitment. When the participant arrives at the MRI 

scanning centre, the researcher will initially review the safety checklist.  Final review 

of the safety checklist will take place according to local Institutional procedures, 

usually by the MRI Scanner Operator (radiographer) who will ensure that 

participants: 

a. have met the criteria for entering the scanner and 

b. do not have any incidental metal items on their person or clothing (see final 

section of APPENDIX: EXAMPLE MRI PARTICIPANT SCREENING FORM). 

Note that if a parent/carer will enter the scanning room with a child participant, a separate 

safety checklist must be competed and checked for the parent as well as the child. 

 

2.4.2 Participant Óȭ Safety 

Participants will be given a full description of the risks associated with MRI scanning as part 

of the informed consent process (see APPENDIX: EXAMPLE INFORMATION SHEET AND 

CONSENT FORM for examples from the NIMHANS site). The MRI Operator will also 
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answer any questions the participant has regarding risks and safety prior to entering the 

scanner. 

2.4.3 2ÅÓÅÁÒÃÈÅÒÓȭ ÓÁÆÅÔÙ  

Researchers must also complete a safety screening questionnaire (APPENDIX: EXAMPLE 

MRI PARTICIPANT SCREENING FORM, or local Institutional equivalent). This will ensure 

that it is safe for researchers to enter the scanning room. While researchers only need to 

complete this form once, they will need to ensure at each study session that they have 

removed all items from their person or clothing that would preclude them from entering the 

scanning room. Researchers must also inform the scanner Operator of any significant 

changes that might necessitate them re-completing the safety screening questionnaire. 

2.5 Imaging  Procedures  

2.5.1 Registration process  

All participants needs to be registered in the cVEDA project and should have a project ID 

(ñPCS1 Codeò). This will be provided by to the scanner operator by the researcher in the 

form of a bar code, which can be automatically entered into the scanner (see below). This 

can be in addition to the hospital registration requirements.  

2.5.2 Raising the Request 

It is the responsibility of the PI/ researcher to raise a request for MRI and to schedule for the 

scan time, according to the local Institutional procedures, using site-specific pro-formas. In 

the request the category of study should be detailed (e.g. ñMRI BRAIN under C-VEDA 

research protocolò) so that these subjects are identified as distinct from any clinical group. 

In the clinical history, the cVEDA Project code and the PI (Principal Investigator) name can 

be mentioned. Where appropriate according to local Institutional procedures, the form 

should be printed and handed to the participant to allow them to proceed further.  

2.5.3 Scheduling for the scanning session  

Scheduling should be arranged according to local Institutional procedures; this may sending  

include an eHospital request, and will typically involve study co-ordinator, researcher and/or 

participant contacting the radiology front desk. Once the scanning time of the research MR 

Scanner is allotted, the participant should be informed, and asked to arrive 30 minutes prior 

to the scheduled scan time.  
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The researcher should also ensure that the participant is briefed about the procedure and 

screened for any contraindications for MRI at this time. The participant (and their 

parent/carer, for younger participants) should be briefed as to what will happen: 

2.5.3.1 Before the scanning: 

¶ Use of the waiting area. 

¶ Please arrive at least 30 minutes prior to your scheduled scan. 

¶ Please wear loose comfortable clothing made of cotton without metal such as 

zippers, hooks and buckles. 

o A change of clothes will be provided if necessary. 

¶ Please avoid wearing anything metal, such as watches, jewelry, or hair clips. 

¶ Please bring an attendant with you to take care of your wallet, credit cards, keys, 

and pocket change. 

¶ You may eat normally and take your medication, if any, as directed by your 

physician.  

o Please inform the researcher about any medications that you are currently 

on, however, so that they can advise on whether or not you on whether or 

not you might need to withhold them immediately prior to the imaging. 

o Please refrain from smoking cigarettes or consuming any caffeinated 

drinks for at least 3 hours prior to the scan. 

¶ If you have any metal in your body such as plates, screws, metallic fragments, 

metal picked from your eyes, or drug infusion pumps, please let the scanner 

operator (technologist/radiographer) know. 

2.5.3.2 During the scanning:  

¶ It is essential that you are lying still and relaxed. Movements in general, and 

head motion in particular, may lead to loss of data. Therefore it is very important 

that you lie comfortable on the table. If we ask you to lie down on the table 

please let us know whether you are lying in a comfortable position or what 

changes are necessary to make it as comfortable as possible. 
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¶ During scanning, you will hear repetitive tapping sounds produced by the 

scanner; these can be quite load, and we will provide you ear plugs to the reduce 

noise. 

¶ Please consider using the blanket that is provided, as it is difficult to follow the 

instructions if you are freezing! 

¶ Between scans, we will contact you in the scanner over the scanner 

speaker/headphone using a microphone. If you are feeling unwell and you wish 

to get out of the scanner immediately please squeeze the emergency ball which 

will be placed on your waist by the investigator. 

o If you ask us to, we will stop scanning immediately to get you out of the 

scanner. 

¶ To be able to analyse the acquired imaging data it is important to improve data 

quality. You can help to improve data quality by lying as still as possible during 

the whole investigation and most importantly that you donôt move your head. This 

includes that you do not speak during scanning if possible but you may talk to us 

in between scans or if we talk to you. 

¶ During breaks between scans you can adjust your body position on the table if 

necessary but please make sure you do not move your head. If this is not 

possible please let us know and we will do another quick scan to localize your 

new head position. 

¶ The whole procedure lasts 60 minutes in total. Therefore we would kindly ask 

you to go the toilet before we start with the investigation. 

¶ Please donôt hesitate to ask if you have any further questions with respect to the 

scanning procedure. 

¶ After a brief screening procedure, to ensure that this is safe for them, parents / 

relatives of young children are encouraged to stay with their ward, inside the 

scanner room, during the entire scan session.  

 

Researchers should remember that many participants in the C-VEDA study will be young 

children; it is vital that both they and their parents understand what is expected of them 

(including things like the need to lie still, and the potential danger from metallic objects in 
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the scanner), but also that ï as this is a research scan ï they are free to stop at any point if 

they donôt want to go on.  

2.5.4 Time line  of the scanning session 

2.5.4.1 Prior to the session 

a. Explain study, perform initial safety screening and obtain consent 

b. Schedule the scanning using the hospital UHID, according to local Institutional 

procedures. 

2.5.4.2 On the day of the session 

a. Perform final MRI safety/risks screen 

b. Explain MRI procedures  

c. Enter the participantôs name, UHID, and other required details into the scanner (if not 

automatically entered from other hospital systems) 

d. Use barcode reader to enter the subject project óPCS1ô into the appropriate field in 

the scanner user interface.  See APPENDIX: ENTERING THE óPCS1ô CODE for 

details.   

e. Follow steps to ensure comfort and safety of the subject. 

f. The scanner operator will position subject in scanner with: 

¶ A cod liver oil tablet positioned over their right mastoid, and fixed in place with 

microspore tape. (This is needed to ensure Right-Left accuracy across 

scanners!) 

¶ Earplugs and headphones 

¶ Emergency ball 

¶ Pillow under subjectôs knees 

¶ Blanket if needed 

g. The scanner operator should landmark patient to ñnasionò: 
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h. The scanner operator will return to the scanner control room and talk to the 

participant: 

¶ Ask the participant whether he/she is ok and ready to start with the first 

scans. 

¶ Remind the participant to lie as still as possible 

¶ Remind the participant that he/she can always press the alarm button if s/he 

feels uncomfortable and feels an urgent need to be removed from the 

scanner.  

¶ Note that the researcher may also need to talk to the participant between the 

scans (and in particular just before the ñresting stateò scan). 

i. If the participant is happy to go ahead, then inform him or her that 

scanning is about to start and that there will be some scanner noise 

and that he/she will talk again after these scans. (Tell the participant 

how long the scan/noise is likely to be, referring to the table below) 

i. The scanner operator (radiographer) will perform a scout (localizer) and any 

necessary calibration scans (see Overview of the Imaging session, below).  

j. When the scout and calibration scans finishes the scanner operator will ask the 

participant whether he/she is ok. If the participant is still happy to continue, the 

scanner operator will start the first structural scan (see Overview of the Imaging 

session, below). 

k. After the first structural scan the researcher will again talk to the participant and ask 

him or her whether he/she is ok. The researcher will then give the participant 

instructions for the resting state functional scan, asking them to lie still with their 

eyes open. 

l. The scanner operator will then start the resting state scan. 
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m. When the scan finishes, the scanner operator will ask the participant whether he/she 

is ok. If the participant is still happy to continue, the scanner operator will start the 

next scan. 

n. Step m is repeated for all remaining sequences. 

2.5.5 Overview of  the Imaging session 

NB. Scans to be performed for the C-VEDA study vary slightly between sites because of 

manufacturer specific constraints. The table below shows the running order, which is the 

same for all sites; please see APPENDIX: OVERVIEW OF IMAGING SESSION for the site 

specific timings and details of any additional scans, or sequences to be skipped. 

Sequence/Series Orientation 

(See APPENDIX: 

EXAMPLES OF 

SCAN 

ORIENTATIONS) 

Match prescription 

to: 

Approx. 

Duration 

1. Scout image   01:00 

2. Site specific 

calibration scans, if 

necessary 

  01:00 

3. 3D T1 weighted 

volume 

Pure sagittal 

orientation. 

Do not rotate. 

Do not tilt to AC/PC 

 09:30 

4. Resting state fMRI Aligned to AC/PC line  06:00 

5. B0 mapping, if 

available 

Aligned to AC/PC line Resting state fMRI 01:00 

6. DTI Aligned to AC/PC line  09:30 
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7. DTI - reversed Aligned to AC/PC line DTI 02:30 

8. 2D fast FLAIR Aligned to AC/PC line  02:30 

9. 2D T2 weighted Aligned to AC/PC line 2D fast FLAIR 01:30 

Total Duration   34:30 

 

2.5.6 Termination of scanning slot  

If participants are unable to tolerate the complete set of scans in one session, the session 

should be terminated. Participants should be invited back for a second session where 

possible. (This should be booked and scheduled in the same way as the original scan, and 

scanning should take place using the procedures above, with the exception that any scans 

successfully collected during the first session do not need to be repeated during the second 

session). 

If usable data are available from any scan (other than the scout), then the participant will be 

included in the imaging sub-study as long as there are no incidental findings (see ñIncidental 

Findingsò, below).  If no useable data are collected, or if incidental findings are reported, the 

researcher should contact the recruitment team so that a replacement participant can be 

included. 

2.5.7 Cancellation of Scan Time 

In any case where the participant is not able to come at the scheduled time, the researcher 

must inform MRI Operator (radiographer) at least 60 minutes prior to the scheduled time for 

the scanning to enable other users to use the slot. Note that, depending on Institutional 

policies, failure to cancel in this time frame may incur full fees for the time booked. 

2.5.8 Incidental Findings  review and Data Transfer  

The MR Operator will transfer the MRI data for each study to an external hard drive and/or  

CD/DVD immediately after each session. See Error! Reference source not found. for site 

specific details on how to perform this.  

All C-VEDA scans will be reviewed by a qualified radiologist to detect abnormalities, and in 

the unlikely event that an atypical finding is noted on the anatomical MRI scan, the 
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participant will be informed. Data from participants with such incidental findings will NOT be 

included in the data analysis, so the MR Operator (radiographer) should not pass the 

disk/CD/DVD to the researcher until the radiologist has informed them that the scan has 

been reviewed, and data may be transferred. 

¶ Note that although their MRI data will not be used, these participants will still remain 

part of the study, and all other administrative procedures should be followed as 

normal, so that the scanning site can be reimbursed for the scan costs. 

2.5.9 Data Transfer to the central database site  

For the Mysore site, data will then be sent by courier to the Bangalore site for upload over 

the internet; all other sites will upload data directly.  See Data Transfer, Anonymization, and 

Upload for details of how to perform this data upload. 

2.5.10 Accounting of the data  

To allow accounting for the scanning, the PI must provide a Scanner Reimbursement Form 

for each scanning session, according to local Institutional procedures. This form will 

normally be completed in triplicate: one copy will be kept at the scanning center by the 

radiographer; one will be passed to the researcher; and one will be with retained the 

radiology office for tracking the account detail of the project.  

2.5.11 Troubleshooting:  

There are many possible interruptions that might occur during the scan period. Some of the 

possible causes and remedies are being discussed below. 

a. Scanner stopped working: 

Restart the system. Inform the vendor. Reschedule the appointment  

b. Participant uncooperative: 

Talk to them and make sure that they are comfortable. If necessary, reschedule the 

appointment and try scanning another day 

c. Software crash: 

Try to restart the system otherwise contact the vendor 
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2.6 Data Transfer , Anonymization , and Upload 

2.6.1 Site specific data transfer information  

Details of transfer of data from MRI scanner to PC workstation to be used for anonymization 

differ at each site, and can be found in Section Error! Reference source not found.. 

2.6.2 Software  

Data will be anonymised using the Dicom Editor tool; the Micro Dicom viewer will be used to 

view, manipulate and perform any necessary checks on DICOM format images. In addition, 

the 7-zip program can be used to create ZIP files if the computer does not already have 

appropriate software for this. 

Details on how to install the necessary programs can be found in APPENDIX:  DATA 

ANONYMIZATION SOFTWARE. 
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2.6.3 Data checking and anonymisation  

2.6.3.1 Checking data 

Check the data from the scanner (i.e. the raw data) by either: 

¶ copying the CD/DVD data to a specific location on the computer (creating a new 

folder if necessary, e.g. C:\C-VEDA\Subject1) and then navigating to the data in 

MicroDicom viewer, via the icon circled in green, below. 

or 

¶ reading the scanner CD/DVD data directly into MicroDicom viewer, via the icon 

circled in blue. 

Note that opening a complete data set (in either of these ways) may take several 

minutes. 

Note that the participants name will still be visible at this stage, as in the red highlights in 

the screenshot below: 
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2.6.3.2 Renaming data, if necessary (part 1)  

Depending on how they are transferred, DICOM data from the scanner may be stored in 

separate folders for each series or may all be stored in a single folder; in the latter case 

MicroDicom will still show each series separately, as in the example above, and can be 

used to copy/rename the images into the directory structure needed for data upload.  

¶ NB ï to check whether data are already in sub-folders, view the CD/DVD or file 

transfer folder using the Windows Explorer file manager; do NOT believe what is 

shown by any DICOM viewer program! 

 

To copy and rename files within MicroDicom: 

a) Double click on the series to be copied/renamed, and check that the series name 

displayed matches the one you want to work on: 
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b) Note the first image name/number for this series in the ñDicom Browserò panel 

(ñ2125.dcmò in this example): 

 

c) Note the last image name/number for this series in the ñDicom Browserò panel 

(ñ2189.dcmò in this example): 
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d) Click right on any image in the series, and select Open Containing Folder to view the 

images in the Windows Explorer file manager: 

 

e) In the Windows Explorer file manager, and highlight the range of images determined 

by steps b and c, above: 

 

  




















































