80 A7) FHd Aad F97 T9 FARES ol 4w AA W o A BB wEE 5
#]32003-40SC-3-10
2 2. A1) O 2
7] A ALE AR 3 Foe S o] 8k AN W o
A Az
(In-Vivo Heat Transfer Measurement using Proton

Resonance Frequency Method of Magnetic Resonance
Imaging)

FERET O BEET.ZEEKET Rz,
Bt RS TTTYTY ik it

(J.Y. Cho, J.W. Cho, W.J. Shin, H.Y. Lee, C.K. Eun, and C.W. Mun)

s

[e ]
I = e

¥ ATl A1 HMRDM 4 fx18e] F9Fuls(PRF) WS 7Hhke 2 QA Fole)
5 950 A6 Y] 2§ WiNR dgle] Al AL vjAGH R Al we AA g o
AG4E 2= Wslz SAsged &% 9] A 2 84 AFEE phantome olgslgm &xe
W3l phantom Q1A 23elA] 2Asler) Phantom A3-E agarose geld- FEpslod ¢k 50T7A] 7}
A F 1AZRe] B B w320l Holel g BEsigdr) Al Agdlke AdAte] Fol2|(the
calf)el] hot packS °]-4sle] 9-& ALt Hot packS #dA|7]7] Al 713 HeolgE 1 dS3ly,
WAL F5E v 28vkct 30% ERE wolelE HSslivk 5% 94 delele oA dakes AT
A" ok ZF ROIAIAY e ks #&sigdcl 255 342~50.2T9 welold wWalaze o
phantom®} 42k £5 Wslel dis] Agz{oz Wyl o] Bl &A% Lx9] FNEE 0.0457
radian/C(0.0038 ppm/C) et A Aol 2k d4dellA hot pack} 717 X9 i A=)
hot pack® ¥ $13|¢] i HAdxfRct 22 gk ehlrl o)8 Ea) 2E 94 el e d(heat
source) 7] Aglel wlelx 2% Wiy} s Jehdbe e 333 4 sl 475 S PREWH
+ o]83td MRIAE ridgAoR 1A Uy dxdale A3&slga o224 g8 A MRIZ}
A ol 7ol S ERIsich

Abstract

The purpose of this study is to observe the heat transfer process in in-vivo human muscle based
on Proton Resonance Frequency(PRF) method in Magnetic Resonance Imaging(MRI). MRI was
obtained to measure the temperature variation according to the heat transfer in phantom and
in-vivo human calf muscle. A phantom(2% agarose gel) was used in this experiment. MR
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temperature measurement was compared with the direct temperature measurement using a T-type

thermocouple. After heating agarose gel to more than 50C in boiling hot water, raw data were

acquired every 3 minutes during one hour cooling period for a phantom case. For human study heat

was forced to deliver into volunteer’'s calf muscle using hot pack. Reference data were once

acquired before a hot pack emits heat and raw data were acquired every 2 minutes during

30minutes. Acquired raw data were reconstructed to phase-difference images with reference image

to observe the temperature change. Phase-difference of the phantom was linearly proportional to

the temperature change in the range of 34.2°C and 50.2°C. Temperature resolution was 0.0457 radian

/°C(0.0038 ppm/C) in phantom case. In vivo-case, mean phase-difference in near region from the

hot pack is smaller than that in far region. Different temperature distribution was observed in

proportion to a distance from heat source.

Keyword : Guaranteed cost control, robust control, time delay, parameter uncertainty, LMI
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