u

) <

The University of Osaka
Institutional Knowledge Archive

REGENRIZRE = WA AHEEICL PIREEE=5 1)

Title | W pEapaT(E

Author(s) |XRE, E=&F; =HH, #Xx; FEH, HEHX it

Citation | HAEZMGTIRFESHMEE. 1999, 59(13), p. 788-790

Version Type|VoR

URL https://hdl. handle.net/11094/15709

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



7R

PR MRIZEE 2 v
&) ¥ 7 DOEERKEHl

MRIREEE =

AR X B

HEEEFY  ZHFEMKRY O RE O EKY AW MR e Y
DB RER A WERA MR RAE 2 HARHAL A 74 2
BU oK

MR Temperature Monitoring by the Proton
Phase Shift (PPS) Method with a 0.3T
Open-type MR Scanner: Experimental study

Michiko Dohi," Kazuo Miida," Junta Harada,"
Kazumi Komura,? and Tetsuhiko Takahashi?

Several MR parameters are sensitive to temperature change,
notably, T1 relaxation time, proton phase shift(PPS)and
diffusion coefficient. The PPS method has been considered
for temperature monitoring during laser ablation owing to
its tissue-independence and its ability to be used with a mid-
magnetic field. Using the PPS method, we experimentally
evaluated MR temperature monitoring with a 0.3T open-type
MR scanner. Temperature change was reproducibly described
as color mapping image. The PPS method was suitable for
MR temperature monitoring in interventional MRI:
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Fig. 1 Consecutive color-coded images during (A) and after (B)laser ablation (laser power: 10 W).
Color change was seen at the tip of the needle( t ). This area of color change extended in propertion to the increase in
laser dosage. It decreased after laser ablation.
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Fig. 2

A: A thermocouple set 7 mm from
an MR-compatible needle on an
— MR image. Phase differences

were calculated from the average
phase values of 9 pixels surround-
ing the thermocouple.

. B: Temperature change as mea-
sured with the thermocouple (H)
increased linearly during laser

ablation, decreased after ablation
and finally reached a plateau. The
pattern of temperature change

calculated from equation(1) (O)
was similar to that measured with
the thermocouple.

: . C: Scatter plots of temperature dif-

15 ferences calculated from the equa-
tion versus temperature differ-
(C) ences measured with the thermo-

couple. The solid line indicates
linear regression of the data.
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