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L

.

dlell 24 HIFU9] F<&3 (focus)eo] 2 A3 e f1A9k A5 v
!

A

o

o

1
|

%
Tl

A

Ll
220

T

3+ MR-guided HIFUS] 7

3mm o] A

[¢)

K

o

R

704 (scanning)
<=4 (sequence) & =714

SHAl wtt.

S

=7t

=

1

kel
i

st HIFU Als=s

&o] ZA

HIFU 3% (beam width)
o

= ol
1

[}
1l

X
o
el

JJJ
~

bioheat

L

.

e

4 AZF ¥ (minimum time

theory) 2]

control

o] = (optimal
method,

Aol

EE

3l

3]

4

et AW (Finite element

=4

S

o AAZF &7-HA HAet.
s}

[e]

I
24

=
sy

H

15 a3t yed 5

=

=
equation

i

IS
=4

1

3

o

J

S
&

7N
formulation)

transfer
equation) &%

Ea
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]
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54 1

T,.,=ATl, + P+ Bu,

oA7IA, T,= AlZF k oA &%, Ax f3tes A28 3", P& #AFol| digt &, B & 7% (beam field), u

= 7HlFe 259 AVIE ArEy.

HIFUAA X752l AEE =23} 317] 98l o9 5+ 29F 22 I (thermal dose)S ARE-3hT).

784 2

D(T,t)= j R&TOger R 025 for T(1')<43°C
0.50 for T(1")243°C

£

initial

T2 29 g9 43T A7) P Ax)8kY CEM(Cumulative Equivalent Minutes)® vtebyth. 240 CEM

o]

Aah= dM=(thermal dose) @Sl DZHA Egals A7HS HA4sk8l7] 98] thee] 423H2] 3S

Aol M, Z 43T 2408 ol fAEE Ekst AXT W, Ak Aok vt Arkn AAIsHA

H]-& &<4=(cost

function)® Agt}t, 3| A IHAZFT D] zbolE 7HeX A d (weight matrix) W & o] £3lod =& (norm) 2

22 e Rolt
784 3

tﬁnm’
2
J(Du)= [ |D-D,], dt
Ltitial
Iﬁnm’

[ (p-D,) W (D-D,)dt

initial

2= A (Hamiltonian form)& ©]-&3te] e WAA w4 13} ng o F4 35 dgstd vh534

784 4

H(D.,T.u) =|D—D,|, + AL (AT, + P+ Bu,)

o714 AE BF2H A FA7](Lagrange multiplier)o|t}. ad 2o costate equation

of EW thet P,
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

SE531 10-2087281

794 5
L= 2;[ = A" 2, +In(R)R¥ ™ @W(D-D,)

k

2512 5ol @ = g 71e] FA(element wise product)E UEFATE o= T3 gtErx ZAlv])e] <

T
_ _ . N _ _ B _
Saho] M F(cost function) S A7) slal. vlel A8 454 2 H D) Ha0 e que A
agt. o WHe Ea A4 ~AW wAS Adan

Se el ola) 283 A7) ui theat el AsAt.

g o=A AHgaan.

T 12 HIFU X5 S4dA ti%d 49 AAld gig gt 2~ 328 dAsta =, C E#U(plane) %
of H&Hol AAF ), o]3 JHEHE SAHE AUt HAE 2 0 (raster scanning) B2 U E
Befog Qtoll A npg i oA ¢to = Flol yrhe Whlel tis] vlunE sk, vue 7 & 2
AZE B¢ ARE RS A5 4 JEHAA Ze 2719 ®WHW(lesion)o] FAE wi7bx] X s3] dAA S
2 15e P (lesion)S PAg B9 disl F3353ct
ZF JEHAA 22 AIE s RE RS AF, & 19 (a) =y 2AdeA e E oA FE exbA e
2 H9 WER dA&5420 E(line) FEiE Wwo]l A7t 4 £9 WuoAY &4 AEE Qs o &
ol Aol ¥y A77F A AAUNG. WA A AR5se 9L 2T AEIF Ha, YFo AssE 99
< # A& (over-treatment)7} o] Fo|Zt}. B 2H 2Y WAS F 79 WAy 2d WA= 1Y (b)),
(N vwstd, Q=g 270 wao] A7|7F 7P Ak, vk, Wy 20d B2le] g2y 290 A
of vla o iL'S‘O}‘—ﬂ g WHe g 4 Q.
7k JEAC 2 A718] Wdol FAE w7kA AR53 F OF JEHE AEse A5, & 19 (o) HH vt
ZoA ro g FrolEolrle WA 2aldo A A= Azke] 7H ggkom ) XEE op|ste 23 AR 2
& 7P skt slw el A, FHoRe d AUt OF WEge R HolnR X8 £AVF FHR AT
Zt J&Ho] ANelFe 3 7 42 gadn Qs 2719 ¥HS A miAY F A8 A E &)
ol 3225 date BW¥ 2718 AT 7 A "ok =, 449 JEAd daiA e BF sdE Azl &
85+ Zo] ofYe}, old wAlelA FaE W P&l o dxE anE QI e FE AE adE &
AetetlZb A AQEE AlZro] AdolstAl dth. wheba, 2 0 WAolu eAE AAsteE e Aw HAh AE
AZHE gAskE 8% FA7F "o
Al o] AdFS JAEH V7t oA RRE o] J&EHA 54 A oo "oyl &
7F Bolxith, @ Hiw AZre] yhElste] frAastRRE, [HEHY A wod 54 JEHE A8 o T4
gk dol A dos A5 WA IdFS FA Fevh. E AEe Agd djEsieR, A5 Jdo] AA

% 2% 2 we] ANdEe] Auskn g HA (atch) Jlwe] 2o BAS Fael AR 9 sluke 2
oAt vimste] AYsh] A% FHORA, B Uy NdEe 4/E G A% S4S B8] A% &
% wol A% ANS ARA/IA Boh olF A, B owwe] AAGEe oy deol T (R 29
(), % 29 (b)sh 2ol o g Aol B kel 27 YA A8k Aol oheh, = 29 (o]
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s==4

[y
=

*

5 55 79 d A (patch) & &

s

al

Hol Z1wbstel sjx) 7w

o]fs

<

CEREE

e Al hel $4 o

[0

@Sl (plane) “gdoll GAbzt

o C-%

SFATE.

°o]-&

ERS
bt

S

ol
B

}

o

o 4% oA

[0050]

B

#H2a A717F A

A

4(Lateral)x4(Elevation) 2 HjX]

3ol A

o
a

ki3

37 9l

g

7, HAE

KN
=

1 A=
A&H

16719

bl

3]

T
AR

4x4, 6x6, 8x8, 9x9 o tisa

L
Fu

2 A <=A(global sequence)@}il

2] <=4 (local sequence)

72}

st o)E

t ol

S

o] Ba

A A=

=t}
=

A9 A

[0051]

1o}

S

= B I R B R ey

A A

oz 2

3
S

A

ot A

o] At

=
=

AA ]

Flot.

S

=
=

3o} of

=
=

L

o~
-

[0052]

5% Fusl £/ word

a2 7

B wpA] Bof 3]

==
T=

fol W&ol Fol

355 Aele

£Nl

914 7

-

T
s

pa—

ﬂ
s
vl
qr
~E

[0053]

45360 7}A], 4xdol =

L
Fu

¥ 3 7FA, 3x314]

o] 7t 2x200 A
AR o R 2x2, 3x39] Aol tEiE g A &)

3]
=

;S

3hef

fo o)g 54

5|

of Bttt

o -
g 3

4 A

o

3|
ZS|

[0055]

X

ZoA] 2

[0056]

il

B

bl &

S

"

N
Kl

o))

el

Ne7d AAEA Ao

=

S120 ©Ao A,

[0058]

o whe} w2

H] g (specific heat),

2}
EXE

o]

= 4
a] =
=1,

H,
%)

1=
RS
[e;
3

&

A
)4

A A (convective heat transfer), ¥ &

)

0

)]
oh

ki3

il

(thermal conductivity), dF=

A Azlsh waR 74

(duty cycle), %=

=
=

It} ¢t (acoustic peak pressure), 2539 FE| Alo]
o] H]&2 F-dW(number), HZ Zo](pulse duration), H&H Alole]l A (interval between foci),

=

Kelyi

2 =
T, &%

3
=

=1}
=4
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o]

}

Eu
gl

-

EEIEEERUER
BIERE

s==4

vl

AAE 4 glom | S120 ©AI9F o] 8T

MEREE

[¢}
A <=4 (local sequence)

s
a

=

=

-
.

]
ZS|

b

=

=

A

I~
hun

cEEREE

==

271

A9 <=4 (global sequence)

;‘51_

0%

I

o

3

S
™

ey

]

H

]

Tl

=

=

%LE

A

ant BF shebn e s ol
E EEREE e
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[0060]

"
o

iy
el

5]

L

pud

3 B o)

L

[}

zye 74 7

s

&0

Wl (lesion)oll ek AMgF(thermal dose)o] w|E]

2} 7]

.

L

Ao] w}
%)

Fu

L

3|

e

A &3k

2530 o8]

oA Zhztel disl vl A

= 3

7¥

w74
al

[0061]

2 Qe ofA AleHA &

i}

i

o’

B
0

X
W

—

X
G

T
&

7F k. wEkA, 7] A9

A 529

EEES)

=

1—0}_
S

~

pzs

=

=

29E T

=
=

29g A=
Fol 7] X

S

E

A]

X

Qo wel A AR HAsk A 3
ar

shutel o

S

Ark. wEkA,

2
ZHAEA 1} F A

=

=

7}

"

Abe

o

T

A o}

L

L

}
71EA ol Am

wrh pARow, 4

0

[0062]
[0063]

ﬂmo
el
]

—_—

X
A

M=,

2~
Rue

A2 A

P
RLn

3= 2~

Ea
=

o] <

=

g3 AlZkel ut

=

A9 Aol AgolA )
ol

kel A
JEBE PRI EEEEEEE T

& giek,

Az o) o}x A&HA

I ]

=

=

S140 wHAoN A, A7)

o]

[0064]
[0065]

A

Foll A AlA ¥ =

b ek, WA, ols

Q
a

il

= ™ M

=3

ol

o
i
w
ojn

N
M#

[0066]

il
~H

)

ToR
B

Br
go
<0
o

N

il
;Imﬂ
op

N
M#

S210 YA A,

[0067]
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| el

s=s5
pZs

Fpel )

°

L

L

H

&
T

CE, A9 A

BE

ko3
T

A9 4=x](local sequence)?] FXH.

L
.

ek

=

=

2 A

1

kel
i

Ely= A9 44 (global sequence)?]

o

23]

A
o
o)
X

4
r

T

=
W
ol

e
N

oy
)A
&

Adr

f

9]

B AlEHoIdE &

=]

Fo EROomY

o
-

Z]
&

PR,

o

7}

=

[e)

o=

S
S

2=
\nT

}

S

iy

Tor
o]

I’

el
iy

1 o)

<
T

Aol

Fol M E(thermal dose)S

o

Ab(simulation)

HA Y =M=

=
=

o ¢

s

A

K

grell sl

|23k =

F

7] 28 Azl

| 4

ify

. T

i

—
o
KA

B

S

14 2 =H2AM 2A

=z

e

o el W=
A7) 28 Azke] HasEs A9

=1]
=

A (5230)

]_
A(S240) & ==}

=
gl

[0071]

N
il

—

8
e

24 B

e

o W

]
zS|

Y

Mo

Bide

A 99

il

st Foel

Arkete]

[e)

to}. HIFU X5+ %=

°

i<h
—jot
dx dy,-e

:‘é
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82] Rayleigh-Sommerfeld Diffraction formulaZ Al&

R

N
kR
E?j

Sl A]
S}

==
I

3]

A=
A gka] 204 4E X% (thermal dose)

[e)
[¢)

11 9

i<

J. IP(xoayO)

BA}
o) oD
—o0 —00

[e)

1

JjA

o}
AZEtd W A (x,y,2)049

L

}(beam field)o] EAF}F Z &

tel 45 &2 ¥W(lesion)

5
Z(beam field)

2~
T

[e)

o 4 % 7] A S o)

(1) HIFU &% =4}
U(x,y,z,1)

A
HIFU
U(x,y,z,t)

[0072]
[0073]
[0076]
[0077]
[0078]
[0079]



[0080]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
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o

LR

AxetE = A4 (x,y,2) Abele]l A, A € 2 B%(vave number)E LbER)

62 BFE ARCMNN &3t 42 AHFY] 9T PEE =A
3 g4e olusE Goel s &3 &
e Q

il

A A ==(node) A Qo 9y L1 2379 AL AH (x,y,2)S 2F
(2) &% X A}

AEA oA 2% BEXE BALEY] Ya v #2 bioheat transfer equation & ©]-&3Hc},

254 9

m;%§:VkVT—@4§U¥ZJ+Q

—

Tx,y,z, )= At AR (xy, 2049 2%, p= BE, G 24M9] Hld(specific heat), ki=

HAE & (thermal conductivity), wpe BFZ 23 TR (perfusion), G FAo|M] HE, wile dFE <

i1

=

st 4 HE(convective heat transfer), Ty T8 A 2% Qv FFo] FF3te 253 oyxett. Q&

23 48 pol o Mo tEnid test g,

ax 73 A5 (attenuation coefficient), ¢ 223 &< (sound speed)S LERWITH

Bioheat transfer equatione A|ZF, &Zke] W3k v WA 2olm g o] E7] Y3 #3 24H(Finite
Element Method, FEM) & &-&3%t}. #3 Q49 AR 715 &4 (weighted function), WHE 2y
(variational principle) 55 F3t9 A& A& FE= vl & o] A3 4 WA FJE= WPAA v+

WA e e Pgelt,

AFE AlFHolAdAN 2= BXE =EF3] A 73 24 49
A A4 4S 1 AdelMe A, 2 s =
2 ® oY 9 24(element)Z ¥33 & 7 240 &) A8 WS Auh. ZF 840 g 4
g & 27 20 2 AAXAS AE3t WA A Frh. 7|4 = b
H 71 (Galerkin) W2lS &&3lH A wWE ALY A8 FF  AEH(implicit Euler method)S
A&t

Bioheat transfer equationo] W3t 3k Q4 A& = 7049 Zo] 72 Q4 (element) QoA AAtEw AA
T 0% Yepdtk, AA A-e 2x9t A 999 2] EF TCE T AA 21 2 27 213
T2 9, 108 Agste] Yehd v&3 2,
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

SES35 10-2087281

T4 11
or Pl
pCTa—=V-kVT—wBCB(T—TA)+a— on Q
t pc

T(r,z‘)=37°C' on 0Q, for all t
T(r,0)=37°C

r& 9A ARE Yehly o5 E9 2292 (x,y), 3AYL (x,y,z) 522 yehdth, o] o r& 7ZF 849
EAHe FJFoR Fol gk 84S 8T & A s Z4 RS =S(node)t vt 12kLAA 84 E
Mo g Aol Aew do & 2, & 73 o] AAE R SidAE AHEe Al Aol re e
oo wEbd A gaelME 84 syl Hig wEv) 2ol R S8k 119 Th 2x1, A7 2aelME 3kl B
o gE= yeidt, FrhHom 134 A eadlMe= & 33 el ke A, 22k AE aaelA
T BAAY HE o5 3 M AE X F 6719 HE 7 949 wr= Fol g4d oig AS A
A7) = Fkth. o]E 2213 8 42 (quadratic order element equation)olz} dhch. o] A 1xpYd A Q4o A
B 4] 119 T7F 3x1, 23k AZE @ AdAE 6x1 2 UEhdT. 2318 @ AAS ALeE 9 Aake]l At
S5 59 F oy, or|AE ALte] HolE sl olF ARESA @dkth. 840 BgS duksie 9ol o
3 Ag AN A ol A AANNAE 7 8aolAY wE9 & NoE T

S HAHoRE vEx AAZFA(inhomogeneous boundary condition)S ExF A X7 (homogeneous

boundary equation)o.= HMEY] 9l FW dele] &% T} 37CE AAsttm 7FA sk T mae

of. 53, A T3 HIFU 23 RAFS 83t p=Bu(t)® Yelitt. BE <A F3 HIFU 4ol9, u(t)E Al
7t

bol 2 2339 ol 92 (peak pressure intensity)elth. A 253 &3S A uf 7} @49 o
s AAtste] o]& Bl didgttl. ol Asle] =84 118 thA] YehE v S8k 12, 13, 1434
2.
F3p2) 12
oT

~ ~ (24 2
PCr—-=V kYT =T+ E|Bu () on @

54 13

f(r,t)zODC on 0Q, for all t

F84 14

T(r,0)=0C

F8kAl 129 il 715 < (weighted function) v o] &3le] A& HeH= velud o3 2o},

_16_



[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SES5 10-2087281
54 15

ijT a—j;vdff" = J.V -kV Tvdr —Ia)BCvadr+ J.i|Bu (t)|2vdr
Q at Q Q Qpc

a9 HA(Green's formula)S 838t 48k2] 159 2%

)
5
=,

&< vehiE tga g,

4
X

4] 16

e = or
iV-kVTvdr = —ikVT -Vvdr—a_g[ka—nvdS

o)z o) T o) mat olxf mEagae 27t 19 vol 98 Lah mEgAew i 5 gl

be Bgow ewa Adbasis) o, PEPIHGIT=L2Z N o0 g can 175 o) 1
bt
F34 17

f(r,t)ziﬁi(t)-gq(r)

Bi(t)= Azt W& 7142 A9(basis coefficient) ©oJt}. A

™
>
)
D

=}

.
2
o
)
o
et
oo
ol
ol
2
N
NS
ofy
i
>

(weighted function) v& 714 &4 o2 A€sir}, |p

e Fgstel veharh, 443
v, % 0% ARFoRA 214 169 08% ¥ wA B 008 WE Atk 714 #5 ¢ axel 94w
% (shape function)o] B £4:9) Wzt WAE ofgs shzvtel mel debasl Bk, AAEAS WHhe A
e AG 7 wEold, Wl Rae] 471 R4d A9 454 169 © g 007 @ 4

[e] =

T = —
QA A FoHA 158 FEH4 16, 179 Featel Yehiw B Feka 183 2.
344 18

M,f3==Sp~M,[+M,(BGu®)

B por naet ma mpom, B/ =h N g g sgn sane 2 gae ges oo
#8914 19

M7 = _[ pPCro.p;dr
)
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

3514 20

S = [kV g, -Vo,dr
Q

F344) 21

My = ijCBq)iqojdr
Q

814 22

MT" = (=S — M)(T —T,)+ M, (BG)u®)’

S.og olxksld A 7roll A9 bioheat transfer equations H7)sl7] $3

Euler's method)& 83ttt & AEHAAE AF t7F AlZE 124 hE o]4lsls o

Z7] AZE, t=tZb vpA R AT R et

814 25

I~

Soba 24, 25% Bgeke] YA thgel 94 263 Lok,
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814 26

2
[0118] La,=AT, + P+ M, (B”m)

[0119] Gt 26004 9] 7t FHL thaa 2ot
#9427

A={M,+h(S+M,)} M,

[0120]
T3] 28
-1
o121] P={M,+h(S+M,)} h(S+M,)T,
734 29
= |
01221 MDz{Ml+k(S+M2)} hM,
[0123] z27] 2713 AA 21 wEor st T=37, T, ,¢=37°]T}.
[0124] Ao HAHE B3 3 240 digh Ak 5k 268 7F 2o ulE] F&ste] EW ugSy 2o = 79 7
QoMo w=g Adsly] 93 =Wl = 804 84 Qe =X nny,nE TAEY ol ek 303
2. ¢ HA= =Z(node) HZE, ol HA = AHS olv]sit),
734 30
2
1 1 T
T;+I ]—; B
Ttil =4 1;2 bl LM B’ Uiy
TS TS BS
[0125] i+l t
[0126] 22 Qo 3 4L g3 P,
734 31
7! T B! 3
t+1 t
1':1-1 =4 ];4 +P+MD B Uy
il i B
[0127] 1 t
[0128] ol9} e wHoz thE Qo] et AS Aatdtt. Qae] fid ZF AL FE T ool2 Aty AA 2US
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[0132]

[0133]

[0134]

[0135]
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#4432
1 1 1 2
I;H Tr B
TZ T2 2
=4 |+P+M, U,
N N N
t+1 T; B
g A2 AA ol 2= ExF EARSHY, o]&FH (C-Z#d(plane)olAe] 2% % 3 AXF %
B mAStE, SR BE R4 A3E B Qe Al nE eRE 4EE A

93 Py AEdeldel Hgaly]l A% Y BB o] whe AIFE AFdeld AW A
B WA, A A sty g teel Bs 2or, A4S PO dAdgonE seb
B e A3e Ao 459,

2% 1
i e = s
A= (p) 1104.5 kg/m3
Z2A 2] 14 (Cy) 3676 J/kg/Celsius
2 AZE (k) 0.5265 W/m/Celsius
: EHRE 28 € AL (wpCp) 2025 W/m3/Celsius
(Z]If;g[i) FH 899 &x(1p 37°C
o 22 (c) 1629 m/s
72+ Al (a) 8.1157 Nep/m/MHz
27 2% 37°C
BAAAY &% 37°C
23 Hdg 49 4MPa
Dutyv Cycle 50%
HA Ao 300 ms
. A& Atelg A= 4 mm
£coustic —6dB Beam width 2.659 mm
A& Zo] 140 mm
HEA A 120 mm
24 Fh= 1 MHz

C-Zdgela

A AL A A4ty mgow wy
(lesion)S @A3t7] 93] = 9ol A shte] dEAo] =43 40|

o] A Al d= F MY Aol s WWe] PAHHJ=AE Fst A JEHA g A =57
weAE AR, Y JE- dig Am5rF Bd o JAEAA JdiS A5E Fds oed 22
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108 Fxa, 2 A A7l 37HA oY FRIF fEE S Qon, Azl g g71E Aol
AP ST 7 A% = 109 (09 Agel ERE s $3e] AR adE oushs Wl FAEw
AR Ha 2o A BT F AeS AU, F, T dzE 2AE WA GAE 2ogel vlE)
#3845 S BolFon

goR ® 1S F2eW, 3x3 HA A7 FEE £ e OFd 249 FuE Ao, 2zt o
3l A71E AEdeld A8 ST, 1 AW E 119 (1)9] A9l HEE s £ Aw ZRE on
shs o] FAHWAR Hx 28 ANS 24T 5 deS FAEgt. F, T dadH 2A4E WA U
A 2] WE) $5H A B

A9, 4xd olFe] A ATlelAe] HA 2AE EATE fTEE Aol oA aAF HAA Alo] o]gg
ggate] o gk 2d A AR 5 Ak A5 2AF 9 HA Ao o)2S B e HA 2o
BEE A R R AAE o] Exel Hgete] AFUNS FYIT}. ABINS B 7 99l A7)
M2 A& ARG5S A8 AH oY e JE S+ 9l

Fold A% zdolA 47 A71(6x67F D 5 Qb ool E AAE Hgake Aol AANE A e A
o wa) A% Azkel o gowl #iA Wil AAE e wME BET S Qe HH 2 PES Hes
Aol A% AZF wEe] fE S geatglth. dF Sol, 9x9 719 WA e Aol 3x3¢] HAIE 3x37) 9
ok wekA o] A% A ush AAE 7he] A B, 3x30] UE AszAl As 2o e 8 A
A% Azrel o @tk ®d, Q] A7)E dxd oldbel A b AA e Aol HEFS AU, dF 5
o} 6x6& Aud o 3x3 A7]9 HAAE 222 FAY 22 A7]9) AAE 33NE & 5 Ak o] A5 AL

FARG AlE AlZkol B #ektt

gk, AHE WS PG (specific heat), EH =& (thermal conductivity), EF=E 13 FHdL(convective
heat transfer), ZS3 Ho] < (acoustic peak pressure), =39 FE| Alo]Z(duty cycle), F-EH
(number), B2 Zol(pulse duration), ¥<E7 Alo]o] Al (interval between foci)® S agdsle] AL
o, 259 oUAZF AAY, dRE WAUbE ddde] BAY, B EHE glo] Fof FHoR A%
7F & dojuH] g 5o EES A9-E ALYt oW RHE XEsteEAd dEgle] A71E gk E ghEel
thA ®iglsidets els 548 2Tl

T 12¥ B 3 o AAdd mE 7% & 2L5TE g 5ix] 7)ne] 29 AR E A ESLERE
A, 8 B4 2 & 55 B vieE 2ad wHe 72t A4S stEdo] FAAY B AT Aotk )
A, A7 E AW F5S Istaxt 4 FA9 7es FAHoRE I avks SEsteE ),
ZS&y H3AA(10)E, 273 E F& 283t (high-intensity focused ultrasound, HIFU)E ZAFsH7] $]3F ¢to
24, ZAlE vpel Zo] HEH HAXE Lol AT F d= oAdol(array) TERE FEHE 4 AT
TE55(20)+=, 47 23 HIAA0)E T3 24E J& 25TE AR ot JEES olsAl7l= T
=
AAFB0)E, td ddo xdHE IAHHY & zestd 24" 27 (scanning) Aol whet 1A=
& 2519 ZAME Aloste Fdolth. Hu FAHoR ) AF(30)=, TAE HE 259E 2AME Y 9
Fof| 2= JEAES AAsta, A7 W 99S 59 9 @A (patch) = s, 3 7] A 7}
Zre] JFo] xgge FJEH tig 29 AE Ykl A9 £ (local sequence) F +3E 7] dixE
kel 29 A5 dHEhE A9 &A(global sequence) & ARSI, AR A7) A &4 2 AV A &+
Aol mEt 7] 1A% HE 2535 A7) JEH RAE
7] AAF-(30)=, A8 AZRE zEstE Y] @A UiFdd 23E JEH A =AM E 13T JHE 29
gloll o&) FAEE= W (lesion)o] thdk X (thermal dose)o] mlE] AAE 7|EX o et s: ~d &=
g AAsts, 7] A dFe] 239 JAEHoZHE FA 7 S5 1Y 2I0E oA A diEl) vy
g A7FE 2AVSt AL, Z2AME A3 A7re] AAstEE AAY A4S AV Y AR 2ASHE Ao] niEz
sftt.
T, A7) AAF(30)=, wZE A7) HXe 5 zEstd 7] HAEZEE T4 7bes 55 Y 2919
8 AZHSE 2ARSEAL, 2AME A5 Agto]l HAstE e 2AY eAE AV A9 A=
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