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Interventional MRI : Application to Biopsy and Therapy

Junta HARADA

Department of Radiology, The Jikei University School of Medicine, Kashiwa Hospital
163-1, Kashiwashita, Kashiwa-shi, Chiba 277-8567

Open type MR systems, as well as fast sequence are now available. MRI are becoming a new
method in interventional radiology, especially in biopsy, drainage operation, and minimally invasive
therapy monitoring. Experimental studies of temperature monitoring were conducted under both
cold and hot conditions. Through the signal intensity method, using both microwave and laser abla-
tion, signal changes of porcine disc and meat were observed as low signal area. In the proton chemi-
cal shift method using laser ablation, signal changes showed displaced color imaging that correlated
with thermometric temperature measurement. The T2 relaxation time of ice yields an excellent con-
trast between the ice and surrounding gelatin tissue. This allows for the sharp depiction of the extent
of the ice using an MRI scan.
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A FRUREROERE () THEHILhb,
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0, EBEOEETE, TESt. THAHI Lo b,
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DEDOKERIIMBDOADBFET HBED LD
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Fig. 1. Effect of static magnetic field strength on percent signal in-

crease

Former studies of activational signal increases at different field
strengths are presented. More than linear contrast increase was ob-
served. Adjustment for different TE values is not performed.
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2~5mm BEORBETIDOIhSD, HiE
ZhRTOHEBRD BN B DI Tlid oo,

REIBBRETCESELLHN L ABEY
Fig. LikRY. 15T #BANR L LABAO
BESEEOELRICHT S ESHMEOLE
tROKEAB L, 2TEBTCOHPTH S
McKenzie 59 DR (3kic TE=60 ms) Tit
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5. COBRIPOTRLE, BEEROELIT
10 370/ EOMmE (KSR - 8IR) H%k
DESEILLEZONSE, SRESREORA
ICHV, K OABIGEVWEMMED SOERE
Ll H2BTLEHBTEBLEDCEY, ¥/
RICEORIFLEIVIFSAMRBOLNBI LR
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LBRD /41X
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itE, ERESORBHLEBLILHED ) 4 X
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SEBEWNL ) 4 AOEEBEHRZTS. /
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ROIZ#HETAH L CVATABERTEL
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/4 Xl (CNR) HHRBHBEL /) A XOK
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Fig. 2. Contrast to noise ratio at different static magnetic field

Percent signal increase was compared with standard signal deviation in
the time course at both background for system+ thermal noise and rest-
ing cortex for physiological noise. Measurements were performed at
0.5, 1.5 and 3T. Effect of noise increases to the static magnetic field

strength.
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RickD EDESEEATELEHREFTLIH
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Fig. 3. Tz*weighted EPI images at the skull base

Axial slices of single-shot GE-EPI images at a) 1.5T (TR/TE : 4000/45 ms) and b) 3T (TR/
TE : 4000/30 ms). Slice thickness was 5 mm. Larger area of signal defect and inhomogeneity
are observed in the image at 3T. This comparison illustrates the necessity of high-order shim-
ming for each subject.
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The Advantage in Higher Static Magnetic Field for fMRI

Tomohisa OKADA!,

Norihiro SADATO!,

Yoshiharu YONEKURA?

\National Institutes for Physiological Sciences
38 Nishigonaka, Myoudaiji-cho, Okazaki, Aichi 444-8585
2Biomedical Imaging Center, Fukui Medical University

The advantage of going higher in the static magnetic field in MRI has often been discussed. Signal
to noise ratio (SNR) and magnetic susceptibility effect are key fMRI areas influenced by a higher
static magnetic field. In MRI analysis, the level of significance is measured by comparing activation-
al signal increases (contrast) with residual signal fluctuation (noise). The contrast increases
progressively with the increase of magnetic field strength. However, at a higher field strength physio-
logical noise and a less homogenous magnetic field can be problematic. Band pass filtering and auto-
mated higher order shimming will alleviate these problems.
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