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Fig. 1. 0.5T GE Signa SP/i
A : Front view, B : Side view, C : Intra operative view
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Table 1. Comparison with Other Therapy

o Comparison with PMCT
—Without disturbance by air or bone
—Possible to observe temperature

—Possible to observe changing tumor structure

—Without disturbance by microbubble
—Few dead angle

* Comparison with resection
—Possible to repeat therapies
—To gain same safety margin
—Small operation scar
—Possible to do under local anesthesia

Pisnir ¥ OKELFELHS (Table1). &
NOEFIHT % EBAEE THREETh - 75D
I R A 1B & TS AT BRIC 7 > T L 5.
5. IV P b~ A4 P
METHICEREO—FETH D, HEICHES
NHFPEEL, S5V 460KHz, <A 7
oy 245 GHz TH 5. 4 —7 2 MRI Tl
T 8.5 MHz~20 MHz OB MER S T
B, SVFWHEL—TV MR VAT LHBF
BLEGEDZEIChD, ARICHEHAT S ERT
S, BEOY T IVA A LTHEAEHRE A —T
VMR VAT LD OEBHITE, TV
OFERIIHEY T eE2bNn5. —F, <A
7L, A—7VMRYAFALTFHLE
5T &K, FRFERASRETHS. ZDT &
HB, =7 MRICEBIT ST /54 ZADFER
ICBEL, <A 7 0EPE—RRELS. 5
VA WOMFAICEI L Tid, switching circuit %
E A EiIckD, V4P & MR VAT
L RERRHCHHG A LR TE, BWRIGH
FARE L7259, Lich-> T, A—7 v MR v
AT L TOFRIZTEETH 55, & TORHED
AUBEL A LFEEETE Ry, —TF, B
DOBELTREICEI L T3 & 4 b 5. <4 71
TRV —@ERKE WIS, [BERL
DOIREIC B RIE Tt nd D, FICIBE
NOFEPRER I NS Z LR\, S U
13, THRIFE=DPNI WD, BEAREAE
{7 BAREME RIS N A . B S TO MR
BREE T T ablation VEHICIZ~ 4 7 DR
HWThhLEZLNA.
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Table 2. Indication for MR-MCT

o A few number of tumor
¢ Less than 5 cm diameter

Detecting by some modalities

excluding severe hepatic dysfunction

excluding close to hepatic hillar

excluding cholangial infection

excluding tumor thrombus

excluding bleeding tendency

6. & I

JRFEMERTRE 35 L Ui 1335 MCT o
HIL L7585 T 52, BEORES XUEED
HETEIC LD EREOFRICEL, ZOBLIE
PR H T EITHBATH A, FEBICKS
% MR-MCT Ojfiid, HAED & HME D
MCT Dt & R, BEAEMEUAN, RE
2 5cm BUF, WiBHEGAREETH - T,
P DR RERE 50 P G5 OIS, i 5
a9 BRER, MHERGYREF IS J O H e
DB HIEMILERN 4 % (Table 2).
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WO MCT L [RIERIC W G THERR L 7028 B i
Bt LOGREOT maeRES 5. KlELT S
HAFFA Vam—FIRICEE, VT7IVEA
I MR B {5 A 22 L e 25 DI A S 5 %
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3.k fr

IS DAFAEBAN & > TR R 72 5. ADEA
ST BRI & L, AT B Y AICRLE ¢
%o =7 A4 )V BOLHEIRE ORI
BE L, HEXIKARET 5. MiHLEEOL
fl, BIFIEEOLMCLIL, FHHFE1TD.
4. BRIFRALORE

Hii g BE % Fh. 00T Flash Pointer # AW TY 7
VA A L MR BERIC L0 ZERIFRAL A2 RES 5
(Flash Pointer & {3 3 i@ LED (light-emit-
ting diode) ZHIRICEE L 72/ FE¥—2A
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RS 5 RS HF AR IC# 7 mm O BEJE
Ula k&, Tmm By h—%fFAREET
L. feoTHoss 2 Bl PIc A L 7ok, £l
RS % C S X0 BRI L AR A iR
L, BEFRIEOBIZL & il Ol A SUL B O BEMR
Myl & 81254 4. Hgk¥iC Flash Pointer % &
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Fig. 2. Clinical case under general anesthesia
A : Separate ventilation, B : Docking the bed to Signa SP/i, C : Entering the dome
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Fig. 3. MR-guided microwave ablation therapy
A : Flash Pointer
B : Puncture needle (14G, DAUM Co.), Electrode (1.6 mm AZWELL Co.)
C: Ablation (60W, 60s) FSPGR, TR/TE/FA :14.5/4.8/45

5. %A 7 a¥BEn
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IZ MR-MCT #Jif7 L 7= (Table 3). [FEEIC
®9 % MR-MCT (&, FHEDREIC X - ThHE
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Table 3. Clinical Cases of MR-guided Therapy for
Hepatic Tumors

Hepatic tumor No. of Cases

primary 5

hepatoma 5

metastatic 13

colorectal cancer

8
gastric cancer 3
pancreatic cancer 1

1

breast cancer

(2000. Jan—2000. Sept)

BAHETH - 7. FFF—LTERICH L T,

WElET 70 —F CHEDTRESE LB 55,

MR BRES T CHalEs - (L, BEbmis 2% L
TS & ) L~ A 7 0 st & iif T3
LT XL, FBEOELE & BRI 5O
IMOSEEIEMATEE & 7> 72, &7z, JEEEANIC
T BIFIERICN LT, BEESEADIHT S
CEICRD, BRED OHEIEE OB %175
CEDTRETH - 7. EELEGIHER L, W
WOt FREBI CORE R L —VF 2 —T %
et 3 HLAINIZ R THEL T 5. BER
B3 dynamic CT THEL TE D, BHFEKE
i, BRMEREEM ClR&MERA RO
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JIRTa Y P — VI RIFTH - 7z.
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ML, WilkE T ICvbxnz iz,
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TR Ths (Fig. 4).
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HEFTL 272 (Fig. b). MigHmRL &<, K
H‘(Etlj %5}33@7375)0 /-
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REVEDS B\ 2D, MR Ml w8 A4 5 C
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Segment VIIT (2%} 9 % Mg lEs {# H E #1C,
B¢ AU TIVAA LBEBRERRL TW5
(Fig. 7). C @ MR OF¢dd, HE SR & 5%
0T O—"T Wt L K ERICET TS
PHERBERAOY O 2 BAEETH D, iLFmIC
BETHI EPELHTH S, FRCERIE O
(LEMERROBRICIE, s cEgReMEE & v 2
%

Mol Of FRE #2273 (Fig. 8) . Balkegio
HRICLEREEL, MR ISORIES -
CCODMAZ -CxIV/ - FGAMHAFRE
Tohb. #IE, #HEDO MR-MCT OIS

Fig. 4. Tumor located in Segment IV
Abdominal approach to tumor in Segment IV.

Fig. 5. Tumor located in Segment V
Abdominal approach to tumor in Segment V.
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Fig. 6. Tumor located in Segment VIII
Abdominal approach to tumor in Segment VIII.

Fig. 7. Tumor located in Segment VIII (Ip90 : Inplane90, Ip0 : Inplane0 )
Sequential real time MR imaging.

DOIBIFF—ABE FIZH D, WENOREE DK
WIEFITTH .

P e R (6 FE $l 2 o~ 4 (Fig. 9) . BEREMNC
B O BRSO BRI EE S LB T A EICHE
ZhThH. JEIEE % HE L ablation % 1T 5 i
G AT THEEBREL 85, MR-MCT #
WfTd%. CovFv—- AV - U F v
H L TWAH7-OEEEE G - MR BE{§OR
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F o TREM L EHIDPREINS.
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M OMmRE G %<7 (Fig. 10). Segment
VIIEFOMREER TH 5. & MR TILiR
DTN L PHERTE, ZRHEPARRIC /LS.
Segment VEFITh % (Fig. 11). PRE DI
TH5HH, HeWFEIZ MR-MCT HiifT L 2
7z.

Segment III 35 & U Segment VI OIE | % 7=
F. MCT HmIC MmO e C EDERTE A
(Fig. 12).
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Fig. 8. Thoracoscope assisted MR-guided microwave ablation therapy
A : Thoracoscope, B:Targetting, C:Real time MR imaging, D:
Thoracoscopic view

Fig. 9. Laparoscope Assisted MR-guided microwave ablation therapy
(Segment III)
Picture in picture function.

W23 75  REFEOBFRICO IS TE, £H8E
WEREVERDHVFHFICHEINL Lk
MR BT OWEEL, X BT &R0k SPHERORNZEALDBIZ A TRETH H. MR *f

® % (C
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Fig. 10. MRI (Segment VIII)
A : Before MR-MCT, B:After MR-MCT

Fig. 11. MRI (Segment V)
A : Before MR-MCT, B : After MR-MCT

Fig. 12. MRI (Segment III & VI)
A : Before MR-MCT, B: After MR-MCT
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MR-guided Therapy of Hepatic Tumors Using Vertically
Oriented Open MR System
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Microwave ablation is one of the possible treatments of hepatic tumors. It was originally used with
laparotomy, with direct exposure of the liver. Recently, it has been used as an interventional device
for thermoablation therapy under ultrasonographic or laparoscopic guidance. We have done clinical
studies of MR-guided microwave ablation of hepatic tumors since January 2000.

From January through September 2000, 18 patients with liver tumors were hospitalized in the 1st
Department of Surgery at Shiga University of Medical Science. There were 13 cases of metastatic
hepatic tumor, all of which had previously had primary surgery. The other 5 cases were primary
hepatic cancer. All patients were selected because percutaneous ethanol injection therapy (PEIT) or
transcatheter arterial embolization (TAE) were ineffective, and surgical resection could not be done
because of hepatic dysfunction. The procedure was carried out under general anesthesia in 12 cases,
and local anesthesia in the other 6 cases.

We had already performed this treatment under MR-guidance on tumors located in every segment
of the liver. However, percutaneous puncture of the tumors in the subphrenic area was not easy with
the abdominal approach. In these cases, a combination of thoracoscopic and MR-guidance has been
beneficial. MR imaging could be employed as a reliable guide for percutaneous puncture. The effects
of ablation were evaluated with Ti1-weighted MRI or dynamic MRI. We anticipate an increase in the
use of MR-guidance and monitoring for interstitial thermal therapy using microwave ablation. MR-
guided microwave thermoablation is a feasible method of treatment for liver tumors.
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