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Monthly Quote: “”mild vertigo” ”headaches, nausea” “magnetophosphenes” “metallic
taste in mouth”” were some of the reported bioeffects of human subjects tested under
clinical conditions using a 4.7 T scanner. On the web at:
http://www.mrisafety.com/research_summary.asp
1. Meeting began at 11:50 AM and adjourned at 1:10 PM.
2. Members present: Clark, Elder, Gift, Cui-Gift, Grisdale, Wells, Glancy, Mendez,
Collier, Yarnell, Wachtel, and Weiland. Clark moderated the meeting.
3. Karen Wells brought in an article from The Daily Telegraph from Australia about
a cow that was struck by lightning and somehow survived the strike. I
recommend you read both the article and the comments. The link to the article
is: http://www.news.com.au/dailytelegraph/story/0,22049,249959845001021,00.html
4. Ken Langford’s project to design a field study to gauge the response of hikers to
our lightning safety poster continues to move forward. At this time we are looking
at sources of funding for the project. The initial cost estimate is $3000.
5. Our speaker this month was Dr. David Weiland, who gave a talk about MRI and
fMRI, and some of their bioeffects. Nuclear Magnetic Resonance (NMR) first
came about in 1946 as a means of evaluating small samples. In 1973, Paul
Lauterber suggested using this technology to image the body. Later on,
Raymond Damadian, a physician, spearheaded the application of NMR to
medicine. There are several benefits to what we now call Magnetic Resonance
Imaging (MRI). It is non-invasive. There is no ionizing radiation. The images
have high soft-tissue contrast. Multiplaner imaging can be done. Finally,
functional information can be obtained from the images.
The bioeffects from MRI fall into three types: those produced by static magnetic
fields, those produced by magnetic gradients, and those produced by RF pulses.
Static magnetic fields are broadly divided as follows: 1-3 teslas – used in
conventional MRI devices, 3-7 teslas – VHF (Very High Field), and 7+ teslas –
UHF (Ultra High Field) devices. FMRI tends to use field strengths greater than 3
teslas. For field strengths of 1 to 3 teslas, no proven adverse effects have been
found. On the high end, for field strengths of 10 or more teslas, the following
have been documented: increased membrane permeability, enzyme kinetic
changes, and altered biopotentials. Some of the effects from magnetic gradients
are visual disturbances, magnetophosphenes, nerves being triggered, and
muscle twitching. Finally, RF pulses can cause heating of the tissue, which is
mostly superficial.

Although not a bio-electrical effect like above, the use of gadolinium can cause
problems for patients. Gadolinium is a rare earth element with strong
paramagnetic properties and it is used in MRI as a contrast agent. Patients have
had episodes of nausea, hives, shortness of breath, anaphylaxis, nephrogenic
systemic fibrosis of skin and connective tissue, and even renal failure. It appears
the instances of renal failure are tied to the dosage and timing of the
administration of gadolinium.
Finally, MRI can make the patient claustrophobic and anxious, due not only to
the confined space the patient is in, but also due to the loud noises made as the
magnets are being switched on and off.
For the individual wanting more information about MRI safety, check out the
following website: www.mrisafety.com. There’s some interesting stuff there.
Dr. Weiland, thank you for your presentation. There appeared to have been
some strong interest in the topic. The interest was sufficiently strong that
Mendez recommended the LDC hold a “mini-conference” on this subject.
Perhaps we can do that sometime in September or October. Finally, thanks to
Phil Yarnell for bringing Dr. Weiland to speak to us.
6. These minutes do not represent official positions of LDC or its members. They
simply reflect the comments made at the meeting.
7. Next meeting: Friday, April 10, 2009 at 11:45 AM in the Main Auditorium
of St. Anthony Central Hospital. Subject/Speaker: Speaker, TBA.
Respectfully Submitted,
Steven E. Clark, Consulting Meteorologist

