Risk and Risk Management

Magnetic Resonance Imaging (MRI)
MRI – Risk

There are few physical risks associated with MRI.  The only exceptions are individuals with certain surgical implants such as cardiac pacemakers.  Subjects with such implants will be excluded from any study.  A screening procedure will be used identical to that used for clinical MRI scanning.  Subjects not passing the screening will be excluded from the study as being contra-indicated for MRI.  Aside from those covered in the screening procedure, the physical risks associated with magnetic resonance imaging are:

1. Collision hazard:  The magnetic field near the MR scanner is strong enough to attract ferromagnetic objects with great force.  Near the magnet this force can be strong enough to pull objects in and cause them to fly down the axis of the magnet.

2. RF effects: Burns can be caused by heating due to induced currents in improperly placed peripheral wires

3. RF power deposition:  Burns can be caused by excessive radiofrequency (RF) power absorption in the subject’s tissue.

4. Neurostimulation: peripheral nerve stimulation can be induced from rapid switching of imaging field gradients.  Rapid gradient switching associated with ultrafast imaging techniques such as echoplanar imaging can cause induced currents in subjects’ tissue.  The currents in some cases can cause nerve stimulation in peripheral areas such as the wrists or elbows.

5. Hearing:  The MR scanner produces loud tapping sounds as a by-product of switching magnetic fields rapidly.  These noises can cause discomfort or even hearing damage.

6. Gadolinium:  minor reactions: hives, nausea (incidence ~3%); major reactions: significant hypotension, seizures, death (incidence 1 in 100,000), nephrogenic fibrosing dermopathy

MRI – Risk management

1.  Collision hazard:  MRI scanners which will be used in this study have partial shielding of the external magnetic field.  Thus, the region where the force can be hazardous is restricted to a region very close to the magnet.  All scanners have an established security zone to prevent ferromagnetic objects from coming into proximity of the magnet.

2.  RF effects: burns from improperly placed peripheral wires:  This is a well-known hazard associated with MRI and all MRI technologists and research personnel are acquainted with wire-placement requirements to avoid burning subjects.   In the rare cases where a burn happens, the patient is usually aware of the sensation of heat, and can request that the study be halted before an actual burn occurs.  If there is a burn, it is expected to heal quickly and without permanent effect. 

3.  RF power deposition:  This danger is present in standard clinical imaging as well as the study proposed here.  FDA approved scanner software and hardware has been tuned, tested and interlocked against the possibility of excessively heating imaged tissue.  The relationship between coil design and tuning, scanner software parameters, subject weight and RF power deposition is well-known and the power deposition can be calculated for any given combination of imaging parameters (i.e. software) and hardware.  The FDA has published guidelines for recommended limits of RF power deposition in human subjects.  All research software and hardware used in this study will operate within these guidelines.  This is expected to be sufficient to prevent any occurrence of patient burning due to RF power deposition.  Incidences of excessive RF deposition will be reported to the IRB.

4.  Neurostimulation:  The standard commercial MRI scans which are available on the whole-body MRI scanners which will be used to perform the studies covered by this protocol are protected against exceeding FDA limits on gradient switching rates.  These limits are intended to reduce the incidence of peripheral nerve stimulation to a few percent of the normal population (exact figures are difficult to quote, since they depend on exact scan parameters).  Research sequences, written in-house, are carefully monitored to stay within FDA guidelines for gradient switching.  In echoplanar scans performed on over 100 subjects by the principal investigator, using three different echoplanar scanners, only 2 individuals reported nerve stimulation.  They reported the sensation as mild tingling which disappeared on cessation of scanning.  It is not believed to be a serious health risk and subjects will be informed of the possibility of nerve stimulation prior to obtaining their consent.

5.  Hearing:  To minimize any discomfort, subjects are provided either with disposable earplugs or headphones.  This is sufficient to reduce the noise to tolerable and safe levels. 
6.  Gadolinium: administration will be performed by radiology technologists experienced in the intravenous administration of contrast agents and other medications.  All patients with risk factors for the use of MR contrast agents, such as prior reaction to the agent or evidence of significant renal disease, will not be referred for study participation.  In case of serious adverse reaction to the agent, epinephrine injection kits are kept nearby for use after consulting a physician.  Patients will be observed for 30 minutes after injection of the agent.

Subjects will be clearly informed that they may stop the procedure at any time.

CT – Risk

Ionizing radiation
CT – Risk management

The lowest possible radiation dose necessary for diagnosis and followup will be used. To insure this, all procedures will be performed by experienced personnel under close medical supervision.  
Subjects will be clearly informed that they may stop the procedure at any time.

PET – Risk

1. Low level radiation exposure: The biological effects of this level of exposure are judged to be minimal.  No reproductive risks have been demonstrated with the radiopharmaceutical used in the study.  Study protocols have been designed to keep the total radiation exposure to the subject below established federal regulations.

2. Cannulation of a cutaneous vein: The likelihood and severity of a complication (infectious, hemorrhagic) are minimal.  There is no alternative to intravenous access for the administration of radiopharmaceutical for PET imaging.

3. Idiosyncratic /allergic reaction to radiopharmaceutical: The likelihood of a reaction to radiopharmaceutical administration is low due to the small chemical amounts of radiopharmaceutical used, and we are not aware of any such reported cases.  The amount of radiopharmaceutical used is also too small to induce a physiologic effect.  There is no alternative to the use of radiopharmaceutical for this study.

PET – Risk management

1. Low level radiation exposure: The radiation doses arising from these studies are within the range of commonly utilized diagnostic studies.  There is no documented biologic effect of radiation exposure at these levels, although statistically undetectable increases in the incidence of certain cancers cannot be completely excluded.  These risks are minimized by administering the smallest radiotracer doses acceptable for acquiring the necessary PET data, and by strict compliance to accepted protocols for dispensing and administration of radiopharmaceuticals.

2. Cannulation of a cutaneous vein: Cannulation is performed by experienced personnel in the PET facility with aseptic technique.  The subjects are instructed to contact one of the investigators (phone number provided on consent form), their personal physician, or the emergency room for evaluation of any potential adverse effect.  This is expected to be highly effective.

3. Idiosyncratic /allergic reactions to radiopharmaceutical: Steroids, antihistamines, and epinephrine are immediately available in the PET facility.  Subjects are continuously monitored and observed during the PET imaging session by a certified nuclear medicine technologist.  A physician is immediately available during all PET imaging sessions and a "crash cart" is available for emergency use.  The measures are expected to control any allergic reaction encountered.  All adverse reactions will be reported to the IRB.
Subjects will be clearly informed that they may stop the procedure at any time.

PET/CT – Risk

1. Radiation exposure (PET): The biological effects of this level of exposure are judged to be minimal.  No reproductive risks have been demonstrated with the radiopharmaceutical used in the study.  Study protocols have been designed to keep the total radiation exposure to the subject below established federal regulations.
2. Radiation exposure (CT):  CT involves exposure to ionizing radiation.
3. Cannulation of a cutaneous vein: The likelihood and severity of a complication (infectious, hemorrhagic) are minimal.  There is no alternative to intravenous access for the administration of radiopharmaceutical for PET imaging.

4. Idiosyncratic /allergic reaction to radiopharmaceutical: The likelihood of a reaction to radiopharmaceutical administration is low due to the small chemical amounts of radiopharmaceutical used, and we are not aware of any such reported cases.  The amount of radiopharmaceutical used is also too small to induce a physiologic effect.  There is no alternative to the use of radiopharmaceutical for this study.

PET/CT – Risk management

1. Radiation exposure (PET): The radiation doses arising from these studies are within the range of commonly utilized diagnostic studies.  There is no documented biologic effect of radiation exposure at these levels, although statistically undetectable increases in the incidence of certain cancers cannot be completely excluded.  These risks are minimized by administering the smallest radiotracer doses acceptable for acquiring the necessary PET data, and by strict compliance to accepted protocols for dispensing and administration of radiopharmaceuticals.

2. Radiation exposure (CT):  The lowest possible radiation dose necessary for diagnosis and followup will be used. To insure this, all procedures will be performed by experienced personnel under close medical supervision.  

3. Cannulation of a cutaneous vein: Cannulation is performed by experienced personnel in the PET facility with aseptic technique.  The subjects are instructed to contact one of the investigators (phone number provided on consent form), their personal physician, or the emergency room for evaluation of any potential adverse effect.  This is expected to be highly effective.

4. Idiosyncratic /allergic reactions to radiopharmaceutical: Steroids, antihistamines, and epinephrine are immediately available in the PET facility.  Subjects are continuously monitored and observed during the PET imaging session by a certified nuclear medicine technologist.  A physician is immediately available during all PET imaging sessions and a "crash cart" is available for emergency use.  The measures are expected to control any allergic reaction encountered.  All adverse reactions will be reported to the IRB.
Subjects will be clearly informed that they may stop the procedure at any time.
