|

) <

The University of Osaka
Institutional Knowledge Archive

Title |FOMEREERMEOLFRMNRAEICHT SR - )
PRERAR DMRIRIC & B HRET

Author(s) |*uJIl, XEBA

Citation |KFRKZ, 1991, EHIXHX

Version Type|VoR

URL https://doi.org/10.11501/3087981

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



K Bk R MR

HAIEHE 6 ~ 8% T 348 A —

) PN

| £ 38 X

IR ZEAR AR B D IR AN AU 22 L 2 B 3 B FE
— PIBRAEAROMRIZIZ X BIE —

Evaluation of the Therapeutic Effect of Transcatheter Arterial Chemoembo-
lization for Hepatocellular Carcinoma : a In Vitro MR Study

=
S
>
x
0
o
o
q
0
o
=
<
v
=
0
-3
®
7]

o B
<
:

N OSSR N N P e

Dept. of Radiology, Osaka Univ. Med. School

7 P 1| B N =

Taro Marukawa

(SERE 34 5 A30H4AH)

i ———————




0,

KR K % E % ¥ &
H43E&E6 ~ 8% FH34F8 A

BFHIEHE ZEARAMT 12 OGN R H IS 3 A%t
— UIAEAR D MR 1212 & A HEt

Evaluation of the Therapeutic Effect of Transcatheter Arterial Chemoembo-
lization for Hepatocellular Carcinoma : a In Vitro MR Study
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Dept. of Radiology, Osaka Univ. Med. School
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(R 34E 5 A30H ZA4)

For an evaluation of the therapeutic effect of TCE (transcatheter arterial
chemoembolization) for hepatocellular carcinoma (HCC), the correlation between the
magnetic resonance (MR) images of 10 HCC specimens resected following TCE, and
their histological findings, were studied.

The TCE procedure was 1) a one shot injection of the anti-cancer drug, 2) injection
of a mixture of Lipiodol and the anti-cancer drug, 3) an embolization of the hepatic
arteries with a gelatine sponge.

The MR images were taken by a 0.1 T resistive type MR scanner (ASAHI
MARK-]). The pulse sequence was a T2 weighted Spin echo (SE) image, and a T1
weighted inversion recovery (IR) image.

On with the T2 weighted SE image, the high intensity area was the liquefactive nec-
rosis with a hemorrhage or viable area, while the extremely high intensity area was
the fresh blood sinus. The iso intensity area was the absorption process to coagula-
tion necrosis or a viable area. On the other hand, the low intensity area was
coagulation necrosis.

T2 weighted SE images clearly demonstrated the histological change following TCE,
but it was impossible to evaluate the therapeutic effect of TCE just by recording the
intensity change of the HCC. Thus, we applied a morphological classification by the
distribution of the intensity. The type that demonstrated high and iso intensity in-
cluded both the necrotic and viable areas, so it was difficult to evaluate the therapeu-
tic effect of these types. But the type that demonstrated entirely and peripherally low
intensity was determined to be necrosis.

Key Words : Liver neoplasms, MR studies, Hepatic arteries embolization, Hepa-
tocellular carcinoma

® =B PEBRDOKELHD—D L -TH N1, ZOEEHE
FFARRRE DEREIC BV T, BUTE, iodized oil (Lipiodol®) — % FFERMZEFZMIC L VHET A L3, BREKE
% H \» 7= transcatheter arterial chemoembolization (TCE) RERID 5.
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L2 L, fE#A 547N T X7 Computed tomography
(CT) 12 & B RAEL, BEICERL2UEA F—
WA, BSOS ORISR G & 2 DG L%,
LS+ L 38 2%\, —7 Magnetic resonance im-
aging (MRI) (2, ZORFLI Y T A FGHERRD D,
AL HE O S OFF I A H Cdh 5 4%, IR
TCE Rife® MRI (2T B fER DML X, MR {§ & UIFRER
RKOMBEFEWFITR L OEMESIIZESCLDTIES
B FEBOBK ETH MR {2 TO% R E AR EE
ZHELLHL R0,

812, TCE Uk L 22RO MR 1% &Mk %
WERETAILIZE D, BRE, MR{RICK A TCE
DHFHEDIEEANER T 5 Z L 2Rl AT.

&R EHE

xFid, Table 1Z/RT &£ 9 12 TCE H U1k L 7= FFMlifaRE
101 CTdhAH. BEHFEIZL lem A 58.8cm T, FI144.8+
2.3cm T A. TCE D Fi%id, Adriamycin 25mg % ByiE %,
[@& @ Adriamycin & ') ¥4 F— )L 3-5ml DR EA,
& 5|2 Gelatin sponge (Gelfoam) Z BHIFEAT 5 H D TH
5. WEHOYIKE, TCE %338 251240, FI59HEAT
7 oY (b o

MR {§13, 0.1T % (%8R MR 4% ASAHI MARK-] %
W, 29V ZRFIE, T25F{% & LT Spin echo i (TR =
1500-2000, TE =90-120) , T15&#E & LT IR % (TR =
1700-1800, TI =500) # vy, = hY v 7 A4 4 Z(3256

X256, Mm%k 2 @ CTdHA. FOV iZ12m C, A7 A
ZJE35mm, WEHEORES, F7em O4FRY L 2 A FEIa 4 )L
Zwv/z (Figure 1). X, UBRFRELIZKY) ZFL »
DT AN LZBED, HAHVITAEBNAEKIZEL, MR
Wi 2, C& 575 AREIEII I E Vv b o & L7

Bt Ak, (1) MR{&E, high, iso, 3 & low in-
tensity DENENDOIHTAIET 5, UIBREARO MRS
MRET 4T -7 (2) BWEBAERO intensity D 34226,
500 type I[ZREH B E ATV, MRG0 4 IE D FERE
LB 21T~ 72, (3) HEEEL Z O intensity DRIR
IZ2WTHRET L 7-.

#w =%

(1) T25&#A{& E, TCE {2 high, iso 3 & TF low in-
tensity % £ L 7-HEH ORISR R 2 RITRT.

high intensity : {KIEIE, viable ZHEHE, HilfL.
iso intensity . {fCIRIEIE O EEFE AR, viable 7z 5.
low intensity . &E[EHEIE.

TCE %475 low intensity * B3 235 & (X EER HEIE %
S L7:%5 high %\ L iso intensity * 27 25412, HEIE,
viable DR & b 1232 H 7z,

(2) HNED intensity D Hid 6 A RENEHE N2
7z, 52D ELITIZ/RT (Table 2).

Type 1 i 4{A75 high intensity * 235 b D
Type 2 ; FEB4DT iso intensity * 235 5 b D
Type 3 ; fEB21EAT low intensity # 23535 D

Table 1.

size anticer TAE-0P T2
Case age/sex (cm) drug (days) Type

T2 weighted macroscopic
intensity  tumor necrosis tumor necrosis

microscopic

1 55/M 6.6 ADM 92 1
2 64/M 7.1 ADM 45 1
3 58/M 2.6 ADM 5T 2
4 52/M 1.1 ADM 33 2
5 55/M 1.8 ADM 34 3
6 51/M 5.4 CDDP 46 4
1 44/ 5.5 ADM 54 4
8 56/M 8.8 ADM 34 5
g 68/M 5.2 ADM 12 5
10 52/M 4.6  ADM 124 5

high N PN=90%
high v PN=50%
iso v PN=25%
iso N CN
low N CN
PL, CH N CN
PL, CH N PN=90%
lowthigh#* v PN=T75%
low+high* v PN=25%
lowt+high#* \ PN=50%

PL; peripheral low intensity, CH; central high intensity
ADM; Adriamycin (Doxorubicin) CDDP; Cisplatin
iso;isointensity high;high intensity low;low intensity

CN; Complete necrosis microscopically
PN; partially necrosis microscopically

V; viable macroscopically N; necrotic macroscopically

569

Table 2.

Type 1 HE#ELFHhighintensity # 2T 350

Type 2 E#£&Misointensity E2T3 b0

Type 3 H#EL&lowintensity 22736 D

intensity # 233 H 0

Type 5 HE#&MR Thigh intensity Z&F 4 & low intensity &3
SrBEBRICXBTEIH O

Type 4 ; B8O W3 555 low intensity # £ L, &
B4 AT high intensity # 24 55D
Type 5 ; BE#E 7T high intensity 7 #545 & low intensity
LSRRI TEL DO
ENEND, type B MM AR % 1T 724 R,
Type 1, 10619 2 FI2328 & 17z (Figure 2-a). MKk
B2, 1 BHIBFEH0% DR TEEIRIEFI TH > 72, o
1 BN ARERIRIETH 525, HIEFI0% LL LT viable 7
FEAS W < OB A RO SN D DA
T, WG TOREZR#ETH 72, HE T, high in-
tensity 7% #5513 ML A9 I RIREESE % 2 L T 7z (Figure
2=b)%

Type 23, 1060 2 BIIZGRD SN/, T D Type i3IFHE

& @ intensity DA ¥ T A ML LWL DTHA. &
[EIEIE b B 13 Z AT B R YLAFE O 52 2 BIEAHT 1 Bl
(Figure 3), HEFEH30% DOAGELEIIEAT 1 FlaRH S/,

Type 3i&, 10§t 1 FIZ32% & 1 7= (Figure 4). =@

Type (&, H9E L 7-ME85 4 (AT E D low intensity % 2 L
TH Y, AEEFNIEEFEICIZHE - 7252 SHETHI T - 7.
Type 4i%, 10619 2 FIIZEED &, HEFE L Z-fEHE O+
LaEBAT high intensity, WAREHATEIE ML low intensity %
BLTW. $T2bbIEEOBEM R R L 2% 13
low intensity % L, JE#FOHLEBIZAA G2 L7225 C,
high intensity %7 LTw72. #FEmcE, 16554
HEIEHI T, Mo 1 BIAAREEIEFEBITdH - 72, Z D type 13,

@ Type 4 HEEDDZB 21 low intensity 22 L, H.LE 4 phigh

B#FD low intensity D 1T BEEIEIE (ZHHIE L, H.LD
high intensity D# 5L HAKEEFE % 7R L T 7= (Figure 5).
T7:, REEBEEHIIBVTSH, viable 2 ERE L,
BEERCTHIREIC IZFREREETDH - 7-.

Type 5%, 10§ 1 FIZF28 & 41 7: (Figure 2). high
intensity % i3 1&, TCE (24 2% 5 7= viable 7 B4
#Td o 7> (Figure 3). #EEIZ low intensity 72 #5512,
TCE f4\ZHEFE L 72 HEHE A%, WRIR S M7= EIE 5 T -
7= (Figure 4).

(3) FE#EEEL intensity DR ORRETTIE, WIRAYICLE
FEEEZLNTS BIOKET, 3em LTD 2 HiF, &4
low & A\ iso intensity Z £ L, MK X% 3 #liL,
high intensity #8453 % A A {254 54172 (Table 1).

(4) TI3RH IR BROMETTIE, HUKBEFES 58 L it
M7 & ORIEEH 5 1E, Wb high intensity ¥ £ L,
TCE $OME#H3 intensity 25 AT A MMIZH 72, 2D
7o T2UEDORFE Tl 7z & 9 S MM R L Oxt iz
L B5BEAREETH - 72,

z =

LI BRAHE 72 AR AEAE (26 5 2 IEDO K & RO,
TCE Th h, £ OHE) B F— LAHUEAIZfHH &
HTwa™Y. Lal, ZOHEEMECERA S,
BB LCT#YEL TCE 2 1T+ 25805
WES D7 TCE OGN E % Mg IE L CHIsE
TAHZ LN, IHREREDOERO ECORELMBETH
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5.

Y EF F= VPR TCE #®, CT I & 5 EHFDRAE
2BV, BEAD) K4 F— L oEfRz, CT kU
X BB EZ AV CHIEL, EHEREEZHEN T 2HE S
HOHNB7AS, MEHOMBRE, IEHMEEIEFRFEILL S
N, HERLTLOES TN,

MRI @, RFHHHSHEZ 53 B H BB IOV TIRE < O3
HrA N MRIGEIFZI Y + 7 A M EEEE
AL TH Y, TCE HROMBEE % SHBIZKBL, ZO%FE
HE AR Ch D RetEs 8 . KFMilaRE o TCE %o
MR f&13, T2587{% T2 high intensity #7RT b D & low
intensity #7/RT b DA H N, TIIIEIER Y KMT S
EEnSY F 7, TISHFAE Tk TZRFZ D intensity |2
B4%2: < high intensity 7R3 2 &5, T2RAAGIZHE~N
THEB I OMBR LI 5 2 BB 2 B & OREDVAS
na¥. Lil, UKREREDEHLSLOMET SN
THEHT, —EMIZIZEERE MR TORRHERVF 72
WL 2T 5.

HE# O intensity & MERFAIT R O A 512, high in-
tensity 3 & ¥ iso intensity # 23 AE551%, WOKIEE, H
Il & viable 72 FEHEER T D HICIFFE L, intensity D &I L
% TCE & O%hFHIE | HEET B - 72,

48, MRt L7-UIBRIEAIL, TCE 5 MR &% % CTD
A —ELTBLT, T, &4 DEFICOWTERL
ZREHIFERIZE D MR EOBLERE T4 2 LXE#ETH
b, LHL, E40EFEEAEDYE, T, BEOHE
*BEIZT LI LIZL 5T, TCE %D MR & DR i
BITHE B RHER L ) AL EZ BN,

TCE FDO#EMFH MR1ZIZE LTI, FERIREAICE 7% o

< high intensity 7*% low intensity {22k L Tuv» & il
ShTwa?. —F, VRGO T, B E R
FEIhioTEh, ZOREIIML ThoobESA T
Y. ZhoofErd LIZLT, AEOUREERD T2
SR (R OB I A8 2 #85{k L 72X % Table 31277,

FFAIRLHE (&, TCE B % DK AHLAKIEIE & 2 b
high intensity & 7 % (Type 1). HERIBEBEEI/NS W
A, BRI & ) B — BRI E A, BT
low intensity (2L LTW < L # 2 55 (Type 2, Type
3). MEEESAKEVEEIE, EEHO intensity D54
HEMEE 2 5. FRIRSEAYI I IRFEAER LI E O B & 55
SRS N, BEHAFLEICE D VWERE L Tw <. 208
FRIBICICE - 7B T, TR DB R MR RER L 5
P54 E ), MRl E# LV low intensity % 7R, Z4LaS
Type 4O intensity DT %KM L TWA L EZ HENA.
C OB, WA ORIUEETHLEZ OIS, EHO
KES, BEREKOAE, TCE LYROMOMMZ &%
EETELENDD.

B ASERRIEITE - 2o I IERMFER O M, FE#5IE
BALBYIZ Type 3D & 9 (= —4% low intensity * £3 5.
COHEE, EEOTEEEEOLHATRETH 5.

—7, W O—EIC viable 28I HTERIF L T D5 &
1%, Table 3D FEIZ/RY & 5 12 TCE %X viable % fE#H;
H{E75, FEFEELIZLE~XR % high intensity 2T A7:%, [A
F%IZ high intensity % 29 A {UIKIBIE &L DX BIZH#HE T
EEZOLND. LaL, BHEOEADRE, BHEFELS
AEE \EEEIEIEICE S L, F L\ low intensity ¥ 2 L,
viable ¥ & DX G REL %% L E 2 6115 (Type
2y

Table 3.

TA

Type 6

Q@
A Tpe 2. o e 3
@/

Type 4

NO—

Type 5

VEF F=L % Hu/: TCE Cid, Y EA F— ik, g
WHNIRCEMT L LGSR TVR Y - THEIEL
7-HEH5 ) intensity DFFHHIZEE L TiE, VA4 F—Lo T2
SHab{% X HE SV COMER L ETHD. Lo L,
#5FELZ high intensity % LT HLIIEILE 5 H 5, @HELC
low intensity % L & &E[H#EIEIZ % 2 intensity DFH L
Zlbe®2 5L, BMOLETIE, )EF F— L ORE ILE
ML A EHIF L7

T19# A% TlE, EIEH 5D intensity (X, HilL % ik
KEM, VEAX F—L, EETIRTEY, »o&4IEWT
L4 MRI L intensity # EH 2€5. /0, TR
L 7K # @ intensity DWEIZ, high intensity @ 7% 2> Tk
bO LY, intensity |2 & L IEFEHBE O X HEETDH -
i

75, viable Z #5514, TCE (4 ORFEFLRIZ 1 H4 6
[d]4% 7 intensity # R L7:. SD7:%, & L TCE fiOiEE
@ intensity 25 T 1 29583 (% T low intensity T& 1LE vi-
able ZERFORIENRETH L LEEZ HND.

B R

MR %, #5IZ T25#i3(%12, TCE #2435 ifUIKIEE,
EEFEIRIE, ML 7 & ORFEEFA R % BEIZ M L Tz,
Lo L, S5 ORIERZE(LATERERIZRITT A 72012,
ZOMMIIZIEE 2 ET 5. SEEZE SRR LCEED
intensity D5 f & 212 L 7250812, EEMBHEICHH
ThbEEZLND.

E S

MEMAHIZHN, RFEOHIEE, HMz W7
W7z, KBRS R UR R F s AR s %, M2
MHHEBY A (BURBRHF LB AT & » & — 8 R) | Zikdho 72
LEF. 37, BELEBE V720 KR KFER
PP HOERIPR CBAZ, [Fvh SR A S et —Bh ki, K
PR Fp SO AR A S ST, KBRS R AR
(R B R ARG L 2 B L B E 5
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IR R X 3 B HF B AR FEAR AT (LT TAE) (698 %h %
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FEHEEBIZHE L high intensity Z 851, il % £ 5 (kg
JETH Y, F/-EEELS high intensity 2T #5014, Ho#k
BH LWL Cd > 72, 7, low intensity Z 348545513
EEEIESE Th - 7o, HEIEMEHE O intensity (£, {IKEL 2
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Figure 2. Patient 1 : A 55 year old male (Type 1

a) A T2-weighted SE image (TR =1,500msec, TE =90msec) taken 92 days after TCE. The whole tumor is de-

(7 Fwwweeee ¥ e — oy monstrated as a high intensity area.

LITEETIN-N

4

Figure 1. A specimen was placed in the solenoid type RF coil 7cm in diameter, and a MR image was taken. This

gave better enhancement than the conventional method.

b) Macroscopic view. The tumor margin shows coagulation necrosis at a relatively early stage, while the center

is not yet sufficiently coagulated, suggesting liquefaction necrosis.

— 28 29
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otire: 34 Pahierntiin b okee s s et < R A B .
Figure 3. Patient 4 : A 52 year male (Type 2) Figure 4. Patient 5: A 55 year male (Type 3)

P2=weizhted SB fmaze (TR =1 500nsec, TE —00msee) tiken 33 days rafter TOE > The - is demons Tt TR =1 S \
a) A T2-weighted SE image (TR =1,500msec, TE =90msec) taken 33 days after TCE. The tumor is demon a) A T2-weighted SE image (TR =1,500msec, TE =90msec) . The whole tumor is demonstrated as a extremely

trated as a iso-intensity area. A high intensity ring is seen on the margin. low intensity area. A granulation tissue is demonstrated as a high intensity ring.

b) Macroscopic view. The tumor is almost at the stege of coagulation necrosis Eov it T 3
I i 5 o RS- b) Macroscopic view : The tumor presents complete necrosis, and is porous.
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Figure 5. Patient 6 : A 51 year old male (Type 4) Figure 6. Patient 10 : A 52 year old male (Type 5)
a) A T2-weighted SE image (TR =1,500msec, TE =90msec) taken 46 days after TCE. The margin of the a) A T2-weighted SE image (TR =1,500msec, TE =90msec) taken 124 days after TCE. The low intensity area
tumor has low intensity, and the intensity increases toward the center of the tumor. represents coagulation necrosis, and the high intensity area shows viable tumor tissue. A high intensity ring is

present in the tumor margin, and inside the margin there is a partial band of low intensity.

=

]l|l|1tl[1]\l}.—lll|lllll|
3.778

b) Macroscopic view : The higher intensity part, inside the high intensity area, represents hemorrhage in the
b) Macroscopic view. The high intensity area in the center of the tumor is porous. This finding is consistent tumor.

with histological liquefaction.

¢) Histology (HE staining, 20 x) . The margin of the tumor shows coagulation necrosis, and slits increase to- ¢) Histology (HE staining, 20 x). The low intensity ring is the granulation tissue follwing tumor necrosis, and

ward the center of the tumor. the low intensity band is fibrous capsule.
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