An Unusual Interaction
Between 1.5T MRI Scanner and a MEG System

UAB Health System, Birmingham, AL

I Wilad T. Sobol, Ph.D.
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PMS Ingenia 1.5T




MRI — RF Shielding

Cu Thickness

D=0.08 mm



4D Magnes 2500 WH MEG System




MEG - Magnetically Shielded Room

Mu-Metal Thickness

D=3.18 mm




Baseline MEG Noise Pattern
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Scale of Biomagnetic Fields

mm

100 [T] |.5T 0 Hz

1073 [MT] 20 mT  Peak MFG Field 0 Hz, 3-6 kHz
103 [mT] 0.05mT Earth Magnetic Field 0 Hz

10-6 [uT 10 uT  Peak Bl of MR Body Coil 64 MHz, 200 Hz
107 [nT] 3-5nT  Urban Noise 0.01-1,000 Hz
10-'2 [pT] 80-100 pT HeartActivity 0.01-100 Hz
10-'2[pT] 1-10 pT  Brain Activity 0.1-1,000 Hz
10-12 [pT 5pT MRI Noise Artifact 0.1-3 Hz
10-1> [fT] 0.01-10 fT MEG noise floor 0.1-2,000 Hz




EM Wave in Good Conductor
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Plane Wave Attenuation - Installed Shield

| Material | _Frequency | Skin Depth [um]

64 MHz 8.25 6.15%10
0.08 mm Cu 3 kHz |.20%103 0.936
200 Hz 4.67*%10° 0.983
64 MHz 2.13 0
3.18 mm MuMetal 3 kHz 49.2 9.1*%10-%°

200 Hz 191 5.8%108



MRI RF Pulse Modulation

RF Pulse Modulation is the only factor that
could possibly affect the MEG signal



Possible Remedies

» Change Equipment Location

» Add Additional Shielding
Would have to be a Thick Layer of Mu-Metal

» Work With Flexible Schedule
|dentify Sequence Producing Most Severe Artifacts (SPAs)
Avoid Using SPAs During MEG Examinations



Top Sequence Producing Severe Artifacts

»FSE !

AS4: L4+07
ASE: L4+03
ASE:L4+10
AS7:L4+12
ARS8 P4+14
AS9iP4+1E
ABO: P4+17
AB1:P4-17
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