Detailed Protocols including fMRI studies at MGH (Martinos Center)

A. Subject Selection:

1. Contraindications for MRI:

Any person with the following will be excluded: cardiac pacemaker, metal fragments in eye, skin, body; heart valve replacement, brain clips, venous umbrella, being a sheet-metal worker or welder, aneurysm surgery, intracranial bypass, renal, aortic clips; prosthetic devices such as middle ear, eye, joint, or penile implants, joint replacements; hearing aid, neurostimulator, insulin pump; shunts/stents, metal mesh/coil implants; metal plate/pin/screws/wires, or any other metal implants; permanent eyeliner or permanent artificial eyebrows. 

2. Issue of pregnancy:

We will exclude all pregnant females from the study to avoid the potential risk of fetal injury upon exposure to the MRI environment. All potential female volunteers will be queried to exclude the possibility that they are pregnant. Their answers to these questions will be recorded. If the pre-menopausal females are reliably using contraception, can state the timing of their last menstrual period (and it occurred within the past four weeks), and do not believe they could be pregnant, we will proceed with the MRI scan without conducting a pregnancy test. Female subjects whose responses indicate that they may possibly be pregnant will be required to take a pregnancy test (urine test), or forgo participation.

B. Risks and Discomfort:

Written informed consent will be obtained from every patient by one of the physician scientist study investigators.

1. Discovery of potential abnormality:

On occasion, a potential abnormality will be discovered during a research MR scan. The abnormality may be a benign "normal variant" or may be something more serious. Most researchers at the Martinos Center are not trained to make this distinction (nor are the specific scans collected as part of the research study appropriate for clinical diagnosis). Subjects participating in research experiments will be advised beforehand that the imaging data to be acquired is not equivalent to a diagnostic work-up. This will be stressed verbally and stated explicitly in the informed consent document. Similarly, when a research subject asks, "So does my brain look OK?", the investigator's response will be to reiterate the above. If an abnormality is suspected during a scanning session, the PI will contact the radiologist on duty at Bay 1 (the clinical magnet), and request an immediate consultation while the subject is still in the magnet. The radiologist may suggest that additional images be collected before making a recommendation. Often the radiologist will be able to rule out a problem and save the subject the trouble of having to seek clinical follow-up. If clinical follow-up is recommended, the radiologist (and not the researcher) will convey this to the subject. If no radiologist is available for immediate consultation, the researcher will print films of the brain area in question. If the potential abnormality was detected on the T1-weighted image, the researcher will take an additional T2-weighted scan. The PI will arrange consultation with a radiologist and if a clinical follow-up is recommended, the radiologist (and not the PI) will contact the subject and convey this recommendation. The PI will not discuss the potential abnormality with the subject before a radiologist has been consulted and the situation has been explained to the subject by a medical professional. The researcher may or may not decide to terminate the study. In either case, care will be taken not to alarm the subject. The potential brain abnormality will not be discussed with the subject at this time.

2. MRI:

Example 1:

fMRI is not associated with any known adverse effects except in people with metal or magnetic implants (such as metallic clips in the brain or cardiac pacemakers). Patients will be excluded from this study if they have any of these devices. The high speed, high field MRI system has been approved by the FDA and will be operated within the parameters reviewed and accepted by the FDA. Some patients find it unpleasant or feel anxious when confined in the enclosed space of the scanner. If this happens, the study will be aborted. Patients will be offered earplugs to decrease the noise in the scanner. 

Example 2:

There are several sources of risks associated with MRI. For instance, the subject may experience discomfort being in the confined environment of the scanner.  The MRI scan may indicate a medical problem in a subject’s brain. If the study detects an abnormality in the MRI scan, then this information may become part of the subject’s hospital record.  It is possible that a subject could be unnecessarily worried if a problem were suspected, but not actually found.

Exposure to a high magnetic field: The primary known hazard associated with exposure to a static high magnetic field is that the magnet exerts a strong force on ferromagnetic objects. Conventional MRI uses 1.5 Tesla (T) magnets. At most Research Centers for Functional MRI, the research systems for human use have field strengths of 3, 4, or 7T. Imaging at these field strengths is not considered a significant risk according to FDA guidelines.

Heating from radiofrequency (RF) pulses: The RF pulses that are used for creating the MR signal deposit some energy in the body in the form of heat, but no ionizing radiation is used with MRI.  Because the pulse sequences to be used are standard, FDA approved sequences, we do not expect any hazard associated with power deposition.  

Peripheral nerve stimulation from rapidly switched magnetic fields (dB/dt): Magnetic field gradients are switched on and off during imaging to encode the spatial distribution of the MR signal. Gradient switching rate depends on the gradient coil used, but does not depend on field strength. The FDA guideline states that a significant risk is involved only when “dB/dt sufficient to produce severe discomfort or painful stimulation” is used.  Such severe discomfort has not been reported for studies performed at any of the participating institutions’ scanners using the standard pulse sequences to be employed in this study.

Acoustic noise: Acoustic noise is always an unwanted side effect of MR imaging. As currents are pulsed through the gradient coils within the magnetic field, the system acts like a loudspeaker, making a repetitive tapping sound.

3. Protection Against Risks

All subjects will undergo a telephone or email screening to attempt to distinguish potential subjects from those not meeting eligibility criteria to minimize the time wasted if they do not qualify and to protect those with contraindications for MRI scans from entering the high field environment.  Likely candidates will undergo the standard Martinos Center screening procedure by one of the study investigators.

To protect against the risks of known hazards associated with ferromagnetic objects in a static high magnetic field, ferromagnetic objects are excluded from the vicinity of the magnet so that they will not become projectiles. In addition, each subject undergoes a standard screening procedure to determine whether they have any implanted materials that may pose a risk. If there is any doubt about the nature of any implanted material, the subject will not be scanned.   All subjects will be screened before they will be allowed to enter the MRI facilities.  Any non-removable magnetic material will automatically exclude subjects.  A trained MR technician will scan the participants. 

To protect against the risks of “peak acoustic noise over 140 dB”, we will insure that the acoustic levels remain well below this value.  Subjects will be instructed to wear either earplugs and foam padding or the Avotech headset that reduces the noise by more than 20-40 dB.  Subjects will be instructed to indicate if the noise is a source of physical or psychological discomfort.  If this were to occur the experiment will be terminated.

To protect against the risk that the MRI scan reveals a medical problem in a subject’s head or brain, a radiologist will review all suspicious scans.  If the radiologist thinks that there may be an abnormality in the MRI scan, we will contact the subject and help them get medical follow-up for the problem.  If they have a primary care doctor, we will contact their doctor, with their permission, and help the subject get the right follow-up care. 

During the study, subjects will be in constant contact with the researchers and operators as described in the Study Procedures section.  Should they feel uncomfortable at any point during the measurement session and communicate that to the researcher, the study will be stopped immediately and medical attention can be gotten if necessary.  Subjects will be given contact phone numbers and email addresses of the collaborating researchers for any questions or concerns they might have after the completion of the study.  Subjects will also be aware that researchers may contact them later on to ask for their participation in future studies that are follow-ups to the present ones.  Participation in any part of the present study does not oblige subjects to participate in other parts of the present or possible future studies.

