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Focused Ultrasound Surgery (MRgFUS)
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TEGEIRARERO L2 TRD X EBT S
JEHETH S, TOWBRIEPD TEPMBEITRT
Thordt, SHTERNVE VEE?, TEHRER
% (uterine artery embolization : UAE)??, 4 ¥ # &
W (MR guided Focused Ultrasound Surgery :
MRgFUS)” 7% & OF 5 & iR LR E & 7 i
N3 HH LWERBEERENES LT FiC
MRgFUSIZ MR "4 FTICHEZE=F—L&2d5

FWEREEL2H > THELZBET L ENTE,
WRTHIELRCHRBVHBENTEZ I ENLHR
BICHEHZED TV,

BT 2004 4E 6 HICRBRERORBZH/TT
NS 5 MRgFUS iR Z B L 7. 22Tk
COFHLVEREOENEE REE T OVWTHRETL,
BRBIERI TR LHEICOWT, PAREIR
REINLGEITIILOREMEE X © MRgFUS Ptk
DFER % BET L 7.

MR EFE

PG 2004 E 6 AA S 200743 H X THOMIZ, %
R2HTLFEBHEDID o> T MRI-T2 1§ & ) 7
MEHRTE, TOREDN 3~12cm FTOHNT, Tl
BIOFAF Iy 7 BEBRETEROTREREE
A U 7258 % BRALC & 72 81 4 (4R #h 40.5+4.6) %
HRELT, FMCTHEZEZD AEHRET-72. &t

il

SHEBID MRL 7 4 v A ZHPAREDS L ZBHEKR
DY ARSI O MR B IAF 8 U 72 B FEE o 5
WLVAR— 1 E22ZIZL TRABEEIS O &R E
EWREEATo72. RO K REFNIEIS D H RS L
7o TREEIERICEAEFMEIZE T 58, HEEHE
(REEF, T, MEa oBMch5imiE, 5
NBEBRIEDD 25 b O, ik - HAH DD DR HEE
DOFlE, MRI X ZDEHHORERIEY. T -HEIK
EVHAECHERBOBNL VD DITIIAREFEE 2
BT 72.

ih 3 B : 15-Tesla MRI system (Signa EXCITE
X1; GE Healthcare, Milwaukee, WI, USA) IC & # 7 —
7 )V ExAblate2000%system ( Version 4.12, InSightec,
Tirat Carmel, Israel) Z A G CTHELZITH. B
BRIOTF—T WV EIE CHRBEE 2T 5. THEE
VETHEMICIZ 28OV AV M2 5% 5B
% (piezoelectric phased-array transducer) 3% ¥ & &
RTVT, EE»S 2~12cm £ COHMICHEI DI
THEEZERE SR T, HE%E 60~907C I2HEW LIk
W ARESE 2 FET A LACTE D, ME S v
AT 2 —OFRIIFAKTH SN, Fuiy Fi
ALUTHBERE L EAET S, WRICEV > TZOlBYE
BOBBBIZER@LRENF W &2+
Frv 795 FWEPWELHIBLZDIZIT VR
FaH—IZ 7 =7V LTKRFE XY FlcBgy, &
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BHEPTHLIENTEL, ARy PHAL XITRS 10~
45mm, 1% 15~6.0mm DO TRIRNWEE T, 20
FWEE 095~1.35MHz ¥ CHEITH5Z LHFTES.

BHERTIE: BYoRFLEEFTE2THICHEL,
Foley A7 — 7 VEFALT, MERBIEHADOZ v
FUTZEEMLTY 7 ¥/NA 5mg RIOH5-# MRI
BARIZAS. MRLERETE L CTHELEE Y05
cm WHNCEFFTERZHNT, Y7 by 7ICLD
HEIRICEE SN ARy P2 IHREHRTSH. ZOA
Ay MIMERGEMDHIBROWETH S, BERIE,
ABRNEE RO TEHESI VI EF v 755, #
HWHBE TRV PV Y Y 5mg 2 BiEOME X YIRS
L, V=r—YaryzZET5. SORLBADRIC
BRBELERY VEMATE S X5 CERERSE
5. FTTHBBEELREC SLVEEOH VI AL F—
BTY—F vy bOBEAMNELZMHR - AL, KVTh
BEERL)AEBEOIANVT—BEZHALTH
BAT—VICAD. RREH220POV=r—av
EROBDI =) Y TRBYETH, ARy bYA
AL VETOEIEAONL. REK 10cm OfE
T, RIVaz 7280 CTHBEHEREIZIB X Z
S~ABFRIC R B T EDE V. BERTHRIZGA(T FR
VFEIBAINVI Y, RTARAI—TO)HER T1 N
By LBV OER 21T o 72,

MR Bi{E#NT : T2 BABRDB 5O RE» HRD 3
RIpB L BRHEAEEORESODDZE I
B ERHIVEEECEETFENELIVEGESOD
O IH, EETERBLAREE LRIV ER
FOLOERMAE L Lz, FUSHERTERE, 64 A,
12 7 HBICIE Gd &% T1 mHFfgicEkowT, FER
FIMOMEIE L sum of slice TETKD, FEEHHBROK
& (non-perfused volume NPV) D5 IZ 5 5 &)
& % IE % BB (non-perfused ratio NPR) & L 7-.
MRgFUS ### 6 7 A, 12 7 B2 MRIRA % 1T\,
T2 B2 O MRS E ORFE & KD, WHEA O 8
LolERDL. LU, A—HlEz 2 B3 TH
WMLALECE2EERT2ORBARZRET S
ki Lzed, SuoBEE{LoBE»5iX2BHD
BREIT o720 DB L7

HEEROHER - HE3AH, 641, 12401,
24 " HBRREHEBEDO 7+ u—T v TOLDICHKE
SEROMBZEZRERIE L & DITEMNT B LI,
Kb B L aED7z. BB OMNAIE Spies D HEARE

H PEHHRES9% 9

RICHET 2 MMM e EEERE FICLZ8HEBD
MIZPICE S IRBICET2bhbhoRfED 4 HE
2B U7EREERE A 27 Tiio 72,

WM - BERICERPER L2720
2, P RIR L 2R T3, fIsEO HE
Juft | CRBARFENZE 217, S 5P K20
HERE DR THREMBIL Y012 — 48 DNA,
Ki-67, CD34, COX-1, COX-2, MITF, TSLC1 ®%
HREEZHF L.

K #

I. REEHOIEEFEEE (NPR)

FEB 1 13 FERBED K/ 2 O A MRgFUS T
BHEINZED. TEIZPBEEICEH L 72 174cm’
DOREVHET T2HRFABR TR TEHR IV DERES
ZELTOVZ, b9 LD T 5 ORI CHE B 122
U7z 21.3cm® O/ S Bl T, T2 MG BRI
i 2IKEFDLDTH S, B OB RIIEE
JEL, FONPRIZ93% Th-o7z. ThiTxt LT
BT O/NEREET OB 90.6% Tl $ TR
BT/

DEOREZSZLCLTCONEBEOKRE S, ORAEL
i, OEFHEICL > TNPRVHEZZTLONE

(o |
|

(HkH)

GRAR M)

SARTEAT pEARA S 2E B HREH®Gd | 2E B AMEHAHR
T2HER GARET1RIAE BRTIRME | GIEETIRRR

M1 EML 415 ZRVED MRgFUS #i% (EEL
). WBHWEO T2HGEE Y FERBED 2 ODOHE
(DEe)2RBEENT. Z08%, GAITEEHED T1 &
AN O EPEBE NPR 2 K072, <0
MEEREEF DO NPRIZ93% Th o7, HIEHTL3%
T ORI TE 2285, 6 7 HIBIZIZEDH 5 OFERM
Bao., DoOwiEiE e EE#EEIC 90% L, Lo NPR

. ThHot.
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et L7,

1. HilEOKE S L NPR

55 I8 D K H& % 100cm® i, 200cm’ A, 300cm®
Fi%, 400cm® i, 400cm* A L OSBRI ST T
NPR 285t L7z, & O F NPR 1% 51.5£24.6% (n=
49), 50.6=214% (n=32), 54.1%151% (n=23), 521%
181% (n=7), 476+228% (n=16)& %Y, K& i
NPR CRFBELWVELT SRV D EEDRS.

2. WlEOIFEERAL & NPR

T E, AR AE, ST E 45 T NPR
ERELTALLZAZNZN537+236%, 53.6%
21.2%, 471x189% TIFMIZ L A NPRICITHEEI
Lotz (p=024).

3. MEDfE5 & NPR

T2 BAWE,I S [ ~MBICHF L TEDNPR %
BEtLTAhBE ITRE TR TIEMHS5% TH DD
LTI 38% EHABRICARTH-72 (K 2).
BIATICBT2MBEOBMEEEIEHRT HICE

MRI-T2
SHERES
I & I & o3
BERERE | 531+234 | 54.1+19.1 | 37.9+21.3
RN (n=43) (n=66) (n=18)

BRIES SIA (IR 24N, IE52A. MEISA)

P values (one-way ANOVA):
P > 0.05 for | vs Il, P < 0.001 for | vs lll, P <0.001 for It vs IIl.

2 WED 5 4 7R NPR. T2 BAEER) S %
SENT/H U TR RAA R 2 B L 72,

[ mRE-T2mme |

[ mskes-Tomeme | [ cagmT13am1g |

X3 fER2 EETL2200HFALB20E20
MBS ACHBHHZYTR. AETHIHELE
DTHFELL. IBREBICEHEEEEERE LT
BELTVA.

VYRYY L 1695

Lz Ax VW F—QGI8 I8 @m8McEEhEh
1516, 1133, 2587 V2 — VTP ERD Eh ol
7B ORBEIER Y v OIS ME O R
WKEWZERBELALY, ZOZEEEZAVF -
BIZEDFARBEN BN L EBAN RIS L
b0k Ebhi, '

4. HEEHEEDONY T VA

JER2 CREHTH200BEALBEADLE
T, O&O0EELEAL L THMEDHICHET %8
bbb THHBETHBLHEERLA(N3I). 208
BORBERTEICENPY ZZFRAZhoTERERNIC
RELTEY, ABOBEORICATET % B I3 KED
TRENZEIDWCERESR TV, HEZBY HEE
BOMKELGZ N & LHBMIPERFINTZDO
LEbni. _

I. ;BEH%D MRI E&OZEL

1) BEERBBRIFBEICET 56 4 A UEEO MRI O
21k

FEBI 3 13 TEHH 18 4 A £ THEHHERIUHKE T
ENWICHER SN TV L RFREHDIFEOLDOTH
5. ZOLHRERTO T m#AGTIE6 A HBICIZ
RREBERALN, T2HEMETIRERETOTERIC
REIZEBEEPHL oTBY, 1248, 18 LS
SIZEER IR T DFA LR (K4). —F, &
WEBZOBENRRBIFFITDH 6 H HBITIL NPV 2%
N 5HDOTIE TIERABOEIZZ LK T2 MG
TIENPV IZHE L TWAWALRETOLDRALN

EETTY

[rzmme |

AMI2HA AMI8HA

—44% |  -55% | -70% |

Dt L]
48.7%
1 I

[oemee

4 FEBI3. 36K BB RAHIONRRE 18 7 H
$TO TLRHAG, T2 |mHAE, EF TLERAR H
2 T2 B TIRHEAROE T OELHE L .
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RERs S B

GAER TIMTRER

| amas | [ amenA% |

X5 fER4 385k HHREEARBL MRgFUS #H#
BE%IE NPR54.2% & B BEITE A, 6 # A
IINPRFE LB, BLAROERDBERELT
&7

72 (X 5).

2) B RBIORE

O EPIEE 2D 5B ELZ OB
BEPEB LG ELH 5. ZOMICIEREE,I O
BAELTLAIDONZ 0, ThEZ#Eice »HBEIC
ETFEDSE ST R EERIBE 225 b OFEEFIA
BRACERWMELLY. CoEmMESHE3IAABT
BEWCHERT AT ENTEL. BELLMBOEET
Gd BEHMOMBEIER ShTw/izdntBbhb
(X1 6).
QBEBERDBEAIRROBEITIZERIE LT X
I RBREREFTACLIEELL, 6 7 HBICIZER
POOWMENALN, NPV ZRI LT H09%
WY ZOHBICEER TIBRGE CENLZERAT
&, TOEAD T HPABE X O T2 MAMRICH KB
gh, T2HMAMBKTIE, EROBWBIFHAICEIT56
1 R D NPV #ii/h ERRIZW A WA BB A SR
72 (K1),

3) 2 B HoHE#EOE

HE DR T NPR BARRDOBEAITIE, HHEZRD
BULATH) L LWEETH S, FEH 1 TIZHE DO NPR
2593% Tholzled6 4 HERICHEBEEITHhR,
NPV 2548% $CILKL72A23(K 1), 20#% 6 HH

H 735594 9 %

amenAR | | Ami2rA%

[amms | [ am

BI6 FER5. 425%. BFEHOEE TIHRFEBGR HE
BRI O &R FIRAERAE. WEEL OB
JEER B EFEEBICL 2 REEELREST 572
DRI SN ho/228, 3HA, 64 A,
2ARL=—V 2V ETENROLIEERHEBIR
ntni,

IS
FEHRE

BB R ET

BREES
i L YEL
FEFEH—

FmELYL
E~SHEE

PR HRTR

BELYLET
ELMESA

H—IZHRE

7 MRgFUS# 6 7 A H®O T2 MR DERMRRE
B, ARE, REORE. FICHEZHRLYS
HFURRERICEREEA Y — FEW DI EE
Mg A3 t 2R (RE) LTRSS hA-E 2h 2
LTS ERbhi:.

BB S BE RO AN A SN, BHL T
2b0LBbhiz. 20X ) ICHIBHEFIZIZINPY 28
BRENTH, FCICBEEH»OEHAIALRD D
DHH Y, MRgFUS HHFICHEILT 5 i EM g o 74
MHEE SNz,

4) # o THEE MRgFUS Tiai# L -5l
WRENCIIREE ZBHT 52 LS TE I, ML
LCHEBELEZDDOTIZ6 7 ARICIZBE ARYKER
L, T2HABRTTFENB L RRRETOEED, —
HEEZ PR SR S NI - T, BER
ORIENTEEE LTHAETLENASKH, EETI
BRAIRD O bR SN WROFERETIITERN
JE % R L ER B AECH o 72, 20 EEY
WHE LT bR, MRgFUS %@ 6 » A H T2 &g
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FRBETIERVERE N LD 02 BRI 7) T
R, ZOHRERITIE MRgFUS ¥ # 75 & 4012 Bk
KT ETORWEIEEOLRAAS, BN & B
NI o 7BEMABOPICH A > THAEL TW
(72D, CORKTRTESAROKRE IICETEE
AERALNTVW RV EIZERE L2V, MRgFUS #
DREOZMICIIHEEROBEI L T1, T25MAMBK
REHBOTRXTPLOLORENLZHFEELED
iz, ABNIAEORIEME 1 F 2 R8T 2 3MAET
b5,

5) NPR & 6 7 A OfEOM /N
INODEBHI LY [FUSHHEHD NPR] & [6
H R OBIEOH/NR ] IZIZIEOHERASNT: (r=
0.64)""". F£7-T6 H ABoOMEDHK/AE] & [HERE
FEFEA 27 SSS-12 O FERE| L OMICHIEDOHES
Aoz (r=042)".

6) GaRH7 T = X PEZEEH LA EH D6 H
A, 12 % AomEkNEoZEL

DY 4 7L ICHEOHRREELERIR L (K
8). 4B 2 BAHEAT - 72b DIXBA L7
®GnRH 7 =2 IR ERDOKREEL

TR, TRTE6»ABRICEZZNRZNL0% 7D
35% FREEDHI/NI A SN B DI LT IR D/
LIS W, 12 4 H B3 MR IE A 2USH N L 7:
EICAZDY, 6 W HRETHRRARTH DD
P12 AR EFTCIRBHFELEZTY, 7r0—=Ty
TR EN ol Fay F7 T MEBI D

+150 150
GnRHa(-) GnRHa(+) A1)
~ +100 et +100
§ (s}
H +90 +50
® (62) : 20y
; ). 12
ﬁ +0 A :_'.(8) ! B - ) +0
e, %2 ~.\?\& )
e K14 3y~ 6
-50 % ) ORI )
(22) i [¢)]
-100 . @ . ) 100
aRE  bzAH 2l baRE
( YRIZERK (mean=+SD)
*iﬁﬂﬁ&&g;&a&%&gtm:mgg -o-Type I -8 Type Il <8¢+ Type II

8 W12/ A CRA®ASLNLHIENKREE
1k, GnRHa(-)iX MRgFUS i&# i 1213 GnRHa #% 5
PIEbhTeldho/zdb . GnRHa(+) 3B
2 GnRHa "5 & h Tz o).

VYRIG A 1697

D, ROECDHOMFHMREINLFHRLEEDNS, £
BREEZZT 23DV TIIBRRT 5.

@ GnRH 7 o= 2 + %54

WAHWALREHO GoRH 7 IT= X M 2S, EF&F 4%
BRI hlzo THiRELZ STV AL 2T 728
HTHREZT o TERNEAROL RV L Ho
T, MEW LRI TETVZ VTR ELARE
Bbhi:. '

I. BREROHE

BREROHERZ GnRH 7 I = X M AR5 3 h
TORWERIZOWTKRE L7z, BHRRTOK 40 K4
VI OWRERBEIANABHICIZ20K1 Y FOKT
BHROLNY, ZOBIZOENESL Y PEHFFLTE
Y, FUSHEICL Y HRERPARICHESL T
72. $726 W AKKETIONRS ¥ FOSFEZRLED
DH78% IZHh ST,

V. BEER

BHRPICEEORA, AKEILIEILEALND P,
HRICHZ ) 2D D O T, BHLAKC T TERS
BobDk LTIRERSREOMKA10%), K
(23%), VEZHINM(20%), %#(4%), MR (2%), K
JBORR - KE(1%) THD. WIFhHEELD ORI
BELTwiwn,

FUS BB 1B SHE CRILT 22 L %
BEWLT, THZ2HLAZ1HCHYLT, LDHBX
CZ05EOHER %KD H DO TIXLDH & isozyme
SHBRBICEEMEE Lo TV (K 9).

V. REEEPDEICE > 1EH

FUS B 217o7: 81105 5, 3~33 7 HR (hik
201 4 A) WCARBBEEZT 250511 H1(13.6%)
HY, BIBEOZELVEINCE 2 b05Ehot. 2
DOWRIZTFE LN 4 4, Bl 3 4, TCR1 4, UAE
3HBTHol. TNHDHH 1050 EHHNIC GnRH
TIZRA MTHEEINRTW 2, REBBESITINS
FCOHMEIFUSH6 AT THIM, 12HAFT
A8, 12 7 A LAREAS 2 BT, FUS B BIER DO
6 HAMIANS ol Lo L LI R AikE
EBRBIRTELVEELAETHHEH%E L, GnRH 7 F
O 7 TILMLZ %> T 5 &2 A TEMFE T
bhlzbOr% v, —J, BB THED FUS BIchE
HHETHEE 2 -42b DT TCR T z2HMT
52X DERITBIRICEEL .
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/Ly (U/L)
300 90
1 80 e LDH
250 1 %
200 1 60 = LDH1 Bl
150 I -=- LDH2 it
100 1 30 -=-- LDH3 &
50 i }28 —— LDH4 BE
0 0 —— LDH5 B
20 20
15“/*V/\v//A\\. — 15
10 T~ PN 10 ——  AST(GOT)
5 D— 5 ——  ALT(GPT)
0 0
0 7 14 28 (B)

9 JERT6. 31%. MRgFUS ### D LDH 8 X U2 D0 H 7% 5 NZ AST & ALT OH#E.

VI R

FUS % O fERE I O 72012 24 B © 5 B A% 47 (3
Bl) 5 e (3 51) 2 BIRL 72 b 0 TldMEIRIE
BICKE o Tz, WHREO—-HBIITTICHEL
7o DYV IEE RS HIB O HE Jetapr RIS o @iR1L, A
Fib, ZRERZEL, BEE~NO 7077 —TD
ERPHELMERCHRRICEE L BT S oB%°
Ao, —J%, MRgFUS D iE#EIC btk 2R L7
ERALIE Gd THEHBAED A SN BN T, HEKS D
ZVEMBETEHEOBRERL, ZHO< X Mk
DOEBEH ATz ‘

1 AR$1t L 72 DNA 12 FUS #& % BT ERCi3Mife o
ME MU LR MENEOBIHBEICAS R
7248, FUS EHMFBTIRIF LA LB ENTZOH
BCTEMBER T2 LR EFEHRT AL LN
HWE .

72, FUSHHIMEZ R L-EMRK S & FUS &5
HAH SN HIEIR S OB E O M K F % CD34
YetaH SMET L TH B & FUS SEHitE 2R L2 B/
R TIEMEROBESRL, Y2 VA4 FREE
2L, ROICBAOEBET)FTII—FELLTD
BEEZA LTV Z LISz (K 10). MRaoK
BAE 2 KB B < — H — Ki-67 I3 PRI oo — 38
CBEICALRA, EMRRAELSS TR AR
X, ZHOMITF BEO~ X FIROBERA SR
7z. £72 Necl-2 1Zv 2 MIRROERE L Tw 5 EMBLK

FEEWIT b IER O 8 R oML FEY
BE, BECEREZR LSRN ES T CD34
BN R Sh, BEIEL, WHIRE
EERLTVS, A MHIREOEECHEDA
Necl-2 #EMME S THA:T, COX-1, COX-2 1 1H
WMTHBEERLE. AMLARKEO TR Y 7
ST VvOEAPFUSEIELBEELCHE L
BEbhsb,

HE<AMIRZDDDIHVEHE A2 (K 10).
7z FUS 35tk 2 R 3 EMilak 5 ¢, COX-1,-2 D%
HAPEMICE - 7.

x E
EERIIFEADOEZ L OMGE RS EABL, 28D
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FWrE—HCERERL L ZOHMNTHAEZRL
HRRHEIE 2 FHE5 5 Z 2133 TIC 60 SERTICH S AT
EhTwlk ZITHEONBRLRRREOERE
MRIC X o THA FL, BT TOT 0 b O
DTz RMEFHINCISET A MMHEMEZRD AR
LNz MRIZERE L 200 ROV X v M Hh 58
HEREDIEMRNICERSETRERETL LT
& 5 ExAblate2000"# B 2 flAGhHE T, A X &b
VB G RIEP SR ME L ) BRISH S
7290 ZOEBEEZIIVROFERAZTT, 3
RER 2 0 T2 2B L C, Rl 1 IR
CORBTRENTELDT, HEOHFEVEREL
THRTHEHIATWS., BRTOMB OBEIZ
FDA OHIGFEXZR L THED P REH % 33% 7217
BAOLTRERLANIREPIRIFT IR LR
097 B RR 1213 MRI Wi {5 o NPV O 4%
E—F LB R AR S 2P0, & S ICHE R
ZIR L THE SRR, ReEBi3EHLLT, BE
FERDYUEBRPEL ozl LH 50, ZOHRIIH
JiE 4558 D I R ET I\ D v T IR 3% T D HI I
FhbhbI lilhol.

ZFIThbhbnBBEOBHE L VB X Z05m
FEANHICHBRTHREZEL THERLTE . €0
R, BEORITTR, TRTIBLZ55% THHDIC
UM TIIART, BEORIRICRIZTREIINE
DRESRMB IV H MRIEGOREFORKIZL S
LDOPRENWT EZHLIC L. oM GnRE
73 uZ TOHRBIIHT S ML EE L HORR
EHoTWa?Y, BREFEETLILOICEMEDE
BIEMRNRE AU TEREND P EE R
WAMBIZL > TRELAPHESINRLZIOICHL
T, RYREOHNRIMERLME O K S ITHKRT
530 LB b b, F 72 MRgFUSHEE £ O
NPR & 6 # A OBIEOH/NRIZIZHERA SRS
AW NPRORIFA TR, TRTY 65HABOHD
ERZNZN A0 55 35% TH o 2DITH LT UAE
D6 h ABEOBHEROR/NEN 60%" L KT 5 &,
Hi/NR A 5 A7z MRgFUS ORIRIZR %5 X ) I
bid, ShIFERHENREAE L TRAEDODDOTH
D, MRgFUS T T LbHEDOERERNL %<
THRBORENZEL LT, EROXELLLTD
ALNIBBEDONPR TLLELTWADREDED
DEREFZz2 505, UAEDBWEEBREZ SO

YURIT A 1699

BTHHDIIH LT, FUS ZMEOPIERZ T DEEIC
LEF S TWABIEDBZOREOHER LTI, B
BEHNOHEERELLRESLTH XVOTR WD
LBRbNE, SEEETS2O00HELZEbETOE
ODWHEL AR LTEOFRBICHET 2HEH IR

LCAhLZA, ZOMBIEELHRERLENSH
FTRAESNLE I EITRD, SHOBBEMOREID
COOMBEEERE LS. $BICET
BIEEREVWECAICHLHBIIAMNOHBHREEZ
BT % 72 DIE T ICEHBELEVWD DFS . bh
B E R OGBS TR T2 2L A D
HoTH3HAURICIHEA»EL%R NPV & ko
TVLERZHPIREREY L TBY, 2oRFZERT
HZEIZED, XV REREENHEAINEZ L EH
8L T\ 2%. MRgFUS {RHHICII B OB R 45
MBEOREE 22 LOWENDH L DT, v —TY YOI
WCETRSEBRICIE T RERPLELEDbNS.
TR B IR RS 2 TEBOBE SRS WO Lv
ITET, FANR IV =2 %o TOHTEITEIT S
C&K&o'clﬂé,

¥ 72 AR R 0 8 E FEIC 2w T FUS R BE B
50% LA EICBWT, 1B 6 7 BIBICIZEERE X a7 A
10 R4 ¥ PEEEHESRTE Y, @B TOR2T7TOM
M E —FH L CTHY, MRgFUS 3B ZiaHREL »
25,

HEAKRENDDOTIEGRA T a7 T34 A
MLE:2Z LD TERRFRERIRVSALNI L
VI ERARSNLPE . SE O bbb O EHRER
BWAWALRIER TS T ST RYMN, SHLERHD
GnRH 7 F u 7 H#HEE5E SN Twi-®O TIE#IZ GnRH
7317 ® MRgFUS i ICRIZTTIHBL2ILBTE T
Wiz, bhbhOEFTIIMBETHEZ R, B
HRD72DICGGRA7 Fu ik s shoo
MRgFUS 2 HE L CRkIEsh72b00% <,
BRI UEZTLINEY6 N ARSI H
MEFS L o TREBEVPLEIL R 005
ol ERERTE, R TATENO MRgFUS
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Synopsis

Uterine leiomyoma is the most common pelvic tumor in women. Although hysterectomy has long
been the standard treatment for uterine myoma, some uterus-preserving alternatives are available to-
day. Among these, magnetic resonance-guided focused ultrasound surgery (MRgFUS)is a minimally-
invasive procedure that uses high intensity ultrasound waves to ablate tissue. The present study investi-
gates the efficacy of MRgFUS in the treatment of uterine myoma and the histopathological features on
extirpated myoma tissue, when alternative surgical treatment is requisite.

The Ethics Committee of Shinsuma Hospital approved the treatment of uterine myoma by MRgFUS,
and written informed consent was obtained from all of the patients in compliance with the principles of
good clinical practice. Between June 2004 and March 2007, 81 premenopausal patients with 125 myomas
confirmed by T2-weighted MRI were treated by MRgFUS.

The myomas were classified into 3 types based on signal intensity of T2-weighted images : type I, low
intensity ; type I, intermediate intensity and typelll, high intensity. The ablation (the non-perfused ratio
of gadolinium injection) was about 55%in type I and type I, and 38% in typeIl. There was no correla-
tion between the ablation ratio and the location or the size of the myoma. The uterine muscle was spared
ablation when 2 combined myomas were treated as one tumor, suggesting that the vascularity was
richer in the uterine muscle layer than in the myoma. Sufficient ablation of the myoma near the Os sa-
crum is not able to attain immediately after the treatment ; however, in several cases a complete non-
perfusion margin was observed 3 or 6 months after the treatment. These cases yield very satisfactory re-
sults and it is meaningful to search for the reason why such good results were induced. Alternative
treatment such as hysterectomy, myomectomy, TCR or UAE was indicated for 13.6% of the patients.
Here, we demonstrate a case of leiomyosarcoma disclosed after MRgFUS and display T2-weighted sche-
mas of myoma and leiomyosarcoma before and 6 months after treatment, attesting to the essentiality of -
follow-up after the procedure. MRgFUS was of little effect in cases of cellular leiomyoma in which re-
growth of leiomyoma cells was observed at the periphery of the myoma. Necl-2 and COX-2 were positive
in cellular leiomyoma tissue, as are myogenic stem cells in skeletal muscle. Moreover, numerous mast
cells and abundant vascularity was found in cellular leiomyomas. These results suggest that cellular
leiomyoma and myoma with hypervascularity or degenerative changes are resistant to MRgFUS treat-
ment.
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