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Comparison between MR Imaging and
Pathological Findings of the Liver and
VX2 Carcinoma in Rabbits
after Ethanol Injection

Takeshi Fujita, Takashi Choji,
Katsuyoshi Ito, Tsuneo Matsumoto,
Taishi Nakada and Takashi Nakanishi

Ethanol injection was performed in the liver
and VX 2 carcinoma in rabbits and we evaluated
changes with time by MR imaging, including
dynamic study, and pathological findings.

In the liver, the necrotic region was demonstrat-
ed as an area of low signal intensity on T 1-
weighted images and one of high intensity on
T 2-weighted images. Dynamic study after one
and two weeks showed no enhancement in the
necrotic region. But after a month, the pathologic
analysis revealed growth of abundant fibrous
stroma replacing the necrotic region, and progres-
sive, concentric enhancement was seen in the
necrotic region on dynamic study. On T 1-
weighted images ohtained after the administra-
tion of contrast medium, delayed enhancement
suggesting that the necrosis contained tissue with
abundant interstitial space was seen.

Research Code No. : 514.9

Key words : Liver, VX-2 Carcinoma, MR imaging,
Turbo-FLASH, Ethanol injection
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In VX 2 carcinoma, the necrosis in the tumor
was demonstrated as an iso or high signal inten-
sity area on T 1-weighted images and an area of
low intensity on T 2-weighted images, and did not
show enhancement as in the dynamic study of the
liver.

From the pathological analysis, the presence or
absence of space containing water among the
necrotic cells was suggested to be responsible for
these different findings on T 1- and T 2-weighted
images between the liver and VX 2 carcinoma
after ethanol injection.
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WH L WHREZR/LOTHEET 5.

MERE L UHE

MR TFHARE2.5kg OHEM B AL BERR
15 % Hw iz,

(ABE) 123NTxL T¥ PLE F—URR
Eritic B, bawizza—4A4 FTFT99.5%
firzy /—n2ml ZFICHEL, KE3H2cem
KOOI FFEEEEH % E- 72, K 1 AR,
2:8ME, 1A A% 24 A% IcE2nFn3d
O MRI ##i%, ZTOMEREHRL T, HE &
12 & 2R BEHRAR AR 2 R L 72,

(B 3MWcxd L CL#=Ec THMUBHEL €
w3 VX2 B4 REP 2 — b L2z, AkiE
TR B I 18 7 — P EESEFZ T 2 ml i
AL 729, #EREE4 10 B, BEE S 30~40 mm
& o 2B MRI 2 #id%, B A & ERE
12 99.5% % 5 /— ) 2ml & VX-2 i35 5
ICREL:., 26 3TOERTIZIZ S /—1LF
HEER LA D RS AR R oS & & LICHEE, K
WEMEL, Fh, VX2 MEERMEY 3 AMEET
JEIET B 728000, BiE BRI H U MRI %k
%L, EbicEHL THE ic & 2 W B
A 2 1R L 72,

fiF MR 25§12 1.5 T @1zl {# (Magnetom
=2 ZJBHY) T, FHEIANMTIT ARICIE
BHaA N, BEIZIZ~LVAFLVY 24 VRS
L7-. T15&F34%3 ABETIE 250/15/2 (TR/TE
/excitaions), T 2 3% I3 2000/90/2 & L, A
74 A 6mm, FOV150mm, = F ) v 7 A
192x256 & L7z, BEETIX, T1#HFAEIz A®
CREIBEE L, T25&F%3 2000/90/1 & L7z, A
F 4 ZE Tmm, FOV250mm, =+ ) v 7 2t
E &k & Lz, 72, WA E b MRIH & RIS
dynamic MRI #fifH L 7z, Hwiz sz —4
> Z % turbo-FLASH #: T, Wi#f & & G E&M
I3 7/3/300/1 (TR/TE/TI/excitation), 71
7A8E, AT 4 AE10mm, FOV 250 mm,
<ty 7213 128%128 IcEkEL, HER LY
Gd-DTPA (s <7422+, BAY 2 —

14

)77 0.2mmol/kg #iE, £E3ImlT77
PaEELY), ¥ —VRELIEYWE % F— 2
A ATHMFRM, 30274 AH|BEL 72, %
B, MAENEFIZTIL, T2 %14 %1% %
dynamic MRI %47 ., ffklci#ss T 1545
BEWEL .
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1. ABICET 3 MRI AR OFEZ1L

a) T1i#Fgc B 521t

JaiE 1AM TR RE S e LT
Db, REEORSE E X I 2 OEESBUL M
L, 1, 2AHBICIZIERFELEEL T, b
THICEES, 25VWIEHEEEFEETALICK
D, T1&5HE TIZIEFICRBAE L % - 72 (Fig.
1 (AXBXC)).

b) T 25&R%Iz BT 521t

B 1AM TSR S ST e LT
Db, TOEFHRENEIET1RMMG L R
D, BEALETEY, 1, 2AETLERE
FBrLTREENTWE, L2L, ZOKEER
T 1sBaRERERIC, RERoREE L &b IcE Ik
AL Two 2 (Fig. 2 (AXBXO).

¢) dynamic MRI Iz 51 52514k

FaiE 1A% T3 E LR CTIRIEW SRR & e
L TI&IES %2 2 L, early phase (10 F4%),
delayed phase (20 #f%) & 2 (EFENRERR
BDied o 7285, early phase TBE R HEAE HL B B -
Fikoyex N 23872 (Fig. 3WMB). 2:MME
TH LEHBRMRICEZITIHEES 221,
early , delayed phase & & iEiZshRizeled b1
T, KEFHOAE IR T, T2EFAGRERC
#ME/L T, 1B EICE S 6 N7 early
phase TOUEFBIEH R OFKOLZE Y (2588
L h -7 (Fig. 4(BCQ). 142 H#TIEX
EERILICHL T ERITTIRIEES%
B L Twizat early, delayed phase (2 41T T
L7ZWicHmE T -7z (Fig. 5@QBIC). 24
AT blzkE EHHE/L, dynamic MRI T
ZASBABE & 7 > TR R EE & 720 - 72,
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d) & T1EFEgcslT 221k
1AM TREEINTEESDEETH -
7z, ZOEEFHARICHGRR oI E ) 258D
7245, dynamic MRI ¢ early phase TiléH b L

(C) A month after ethanol injection

Fig. 1
The necrotic region is demonstrated as a low signal
intensity area relative to surrounding parenchyma on
T 1-weighted images (250/15/2) and it is decreased in
size and becomes uncertain as time passes (arrows).

Frt64 4 H25H

1t 5 4 347

R ROYE ) DRSS IERE Y, ZofEHkoy
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(4) A week after ethanol injection

03) 2 weeks afte.r ethanol injection
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(©) A month after ethanol injection
Fig. 2
The necrotic region shows high signal intensity in every
phase on T 2-weighted images (2000/90/2). It is de-
creased in saze as same as on T l-weighted images.
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(&) Turbo-FLASH precontrast image (7,/3/300/1)
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(B) Early phase image

Fig. 3 A week after ethanol injection : The band-shaped enhancement is seen on a surrounding portion of the necro-

tic region on early phase image (arrows).

&

(&) Turbo-FLASH precontrast image

(©) Delayed phase image

Fig. 4 2 weeks after ethanol injection: The necrotic
region is not enhanced and the surrounding band-shaped
enhancement which was revealed after a week is not
seen.
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(B) Early phase image

ARBTIRASLREN L LTETERD LN
(Fig. 6(AXBXC)).
2. ABORIBHESZOEFRRZL

a) 1:8R#%

I F J—IVRERRR AL O N R 24 e Zs
e, BEHEEPROBEEEICH-> Tz, 208
&, HiROFW LR LB (Fig. 7). #h
5RO ZAIZFEEEEIC L b3 IciEh 5
nizd%, TORERBR-LOTHY, HiRAOWIE
W HM e - 72, £ D85 I BB -
TERGy &, B, BHEORREOII L A KBS
DI IR, BB MRS AR R % 32
iz, iz, ZoREEREE D Mo ST 13 E
BFEERIC & D EPER LT 72 (Fig. 8).

b) 2:HR#

1AM 2L & il U ORISR F ok &

HARERRE Hodd H5%5



HRH R 54 349

() Turbo-FLASH precontrast image

Ir
i

Early phase image

(C) Delayed phase image

Fig. 5 A month after ethanol injection: The gradual
fill-in enhancement is seen in the necrotic region

(arrow).

FRL64F 4 H 25 H

) A week after ethano] injection, a thin hyperintense
rim which is well enhanced is seen surrounding the

[ s .
— ﬂ=’--‘- .
!I'hr :

(B) 2 weeks after ethanol injection, the concentric

enhancement is seen suggesting thal the necrolic region
contains tissue with abundant interstitial space

(arrows).
‘.
*
‘

(©) A month after ethanol injection, the almost com-

plete enhancernent of the necrotic region is seen with a
residual irregular area of spotty central hypointensity.

Fig. 6 T l-weighted images after the administration
of contrast medium
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ML, Fi, LERERICERD SN H0R,
R O RHEMERE AL 2 DIE A, BREHRL,
P D EEEEIEER 7 B 2 L J ICHERL Twiz
(Fig. 9). BEEEFELEOMEMCFE, I FHIEH BT
FEEOEHET 18R & el U O L T/,

c) 14H#%

1, 2:BMBOREEBIETIZ S HicHE L, &
HEPERS AR D M L, EEREIEERRIE S bz s
Ak kD EHRE N TW (Fig. 10),

d) 24A#%

2 A RATIE S &I RHEERS AR o A, HERE
BEHOWEIEA TE ), =7/ —FERIT
—HRDUEEIHICH % B &, TDIT LA CITMENE

Flg 7 A week after ethanol injection, ])hOtOmlCl’O
graph of the specimen of the liver shows the necrosis of
hepatic cells with the dilatation of sinusoid.

Fig. 8 A week aftelr ethanol 1nJect10n, photomlcm
graph of the specimen shows the fibrous capsule
(arrows) surrounding the necrotic region (N), and the
compressed area of the normal parenchyma (arrow-
heads) which is seen between the capsule and the outer
normal parenchyma (P).

18
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Flg 9 2 wee-ks aﬂ er ethanol injection, phOtOmleI'O-

graph of the specimen shows that more abundant
fibrous tissue is seen between the necrotic region (N)
and the surrounding normal parenchyma (P).

The compressed area of the normal parenchyma is not

Seen.

Fig. 10 A month a1fte:r ethanol m_le'ctron photomicro-
graph of the specimen shows that the necrotic region is
nearly replaced with the fibrous tissue with growth of
the vessels.

Fig. 11 2 month after ethanol injection, photomicro-
graph of the specimen shows that it is made clear that
the contraction of the fibrous tissue.

HARERRE o4 H5%
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FEARLE oo Tz, iz, T BRUMEMREAR
DRFEI - T, WD ZLHEWE & % - 72
(Fig. 11).

(&) T 2-weighted image (2000/90/1) shows the hyper-
intense tumor (T).

(B) Turbe-FLASH precontrast image

(C) Early phase image

Fig. 12 VX-2 carcinoma before ethanol injection : The
tumor is well enhanced and demonstrated as a high
signal intensity area relative to surrounding normal
muscle.

ERL6F4 A 2508

3. BEICEIT2D MRIFFRDEAL
a) T#/—)URHER
T 155345 Tl MEEEN I 15 WAl & el L

(8) The portion to which ethanol was injected is
demonstrated as a low signal intensity area on T 2.
weighted image (arrows).
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(B) Turbo-FLASH precontrast image

Y
i

(C) Early phase image

Fig. 13 VX-2 carcinoma, a week after ethanol injec-
tion : The portion which showed low signal intensity on
T 2-weighted image is not enhanced (arrows).
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EhbbiPicEESE, T2HRETIIEES
#5 L7, dynamic MRI Ti3 &R CTIZIEH§
A - SEE F 2 L, early, delayed phase & 3,
I(EMENEETE2RE L2 (Fig. 12@B(0).

b) =% /—NEHEE%

T 15&FETIHT L A EIESTREDH & H 42
1bIZRB&H b N h - f2 A%, T 2 3&5R% T3/ IERT
I L CESHERETL, BE5L 2.
dynamic MRI Tld@ERA] Tl BHERT & i L T
I bId e b - 72 2%, ERE TIT early,
delayed phase & ¥ 4 ( ERAIRITERD & L% b
272, % B, L7/ — VR ERR LSO MR X
FEflo#E@IC & ) Bk, BRI, FEEE
2RI RS L e b - 72 (Fig. 13 (AB)(©).

p ) b " ’h w I
Fig. 14 Photomicrograph of the specimen to which
ethanol was not injected shows the countless viable
cancer cells.

Fig. 15 Photomicrograph of the specimen to which
ethanol was injected shows the diffuse necrosis of can-
cer cells and dilated space among the necrotic cells is
not seen.
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4, BEICHTZREMRBENEL

a) [, ERZEMOLVwY —VIERE
h

BRI NG 2ET HIEEMIRA U E A T
S Tz (Fig. 14).

b) =¥ /—FEE

I8 /= ImiEIC L ) EEEEIEIC i - 72 JEE A
R3O Rt R 2485 B2 82O 7255, IE
W THZELD & 5 72t o BB 038 7
PLRIZFRD &N T, FEEMEICEEEBIEIZ K - T v
Tz, F 72 GEEBEPE A2 a7 AR & oI 1A
IO, FAELED LN -T2 (Fig. 15).

£ =

AR SR I3 T TIc S I N TB
N9, ZNBHERICKT 2 PEIT of Bt fids
LEWY, ZrucfEv, BRI 2R EIC
TAMRIOFHEL T TIcHESINTEY
296 g~ h L FEEI) MRI OFRIciibH 2 =
ELBETI S, 208BA, FEFERCBT
HIF =)z k BEEAAYE L OF MRI i B0
RERFRYZEL L IBIE L TH 2 &A%, IEMER)FH)
EEZTTETCERICEETHLLEbN S, *
NOEBLRBE L LDIZITLAELW?, %
ZTHEbNUbNIIAERTY XA TR 22
.

1, IEEFFE#ICE T3 MRI FRR & RIRE#EE
tegRET

BEEBIEICHE - 2 IEWFSEE IR Tz T
MRETE, T2 CEES2EL, 43T
PFESNTWBESTOE L 3L B b8
Fe otz ZOROFEMBRIIEARY DT v
b IEF A B L 722 ZEREROMRTH & Ak, HEoiE
LR EEFEROENR 220, ok
Fe L THEADEFEHLIRZREHTEY, T,
T 2 #FR% T OS5 5% 2 L 5REUR N T o iy
BIzRAT 2o H#MS N2D, 2268k
L 2B 1, 24 Atk s BRI - T
LRBHOLNTEY, 207201 T2HHAETE
EErERInzioLEbns,

HREREW W54k W55
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LA L, BiE AR T Tic o n b gEE
FEXRIE RIS, ST TlddH b HHBRR O MRME RS
BRED TR A TR &, BEEEFEE S A D
LNTwad, g T1IMmRETED LR
Peoiex ), o1, V> 7Koo delayed en-
hancement {3 Z #1 & HE M 5 A # D FBAT I — B
LTEY, ZALBAMORINICLDLNELF
250729, KO &bz I b FEA#IC
& BEAERIZ R IR NI R ) L9 d
LIZIEDTY), GEEBIFEER A EiRT A L ) ICHAL
Twiz, ZoRMEERES#MoOMAEIC L 521
L, 2AABOEMETI MG TOBRBITR
B{MIGL TR r B, #Hafban
72 W4 B3 T b 86 7 delayed enhancement #
BT 5 R AR & i BWIEAAET 5 b
TH W, TP & IEH T SEE TR
AREOEANI TR 2 b 2B b VIR ) W
Bbn, ENCEL TREE2ETLILIDEEZ
bz,

dynamic MRI Tl3#EEBFEE D& 2R iE
HT, 4FEFTORFR—HTL2LDOTH 72",
R 1, 2% E W TR B RBEERI
T1, T2HRABZIC B TERERDIEE NG5 E
EErIEHICHEULAZLOTH Y, W iERRE
W28 B lIEIE & DRI 12 dynamic MRI A5G H T
brEFZ LN,

F 7z, & 54 T o dynamic MRI @
early phase TOEIEHEOTKOGE 1 i3,
% & PR RooX e & D, Ak L 7z AEE
MAMOYE ) 3R, EEEIERIC LN E
P2 N IEFHEBTH 5 LFZ b, viable
e RN % Sk L T2 b Tidde ¢, Bifin
MPHENTIZEL TE, EIICHEEZET S
LorBbns, LoL, 2B LS ICH
BRI EEE L 72 b o ClY, EEEBIEITZ 0
KEZDWEL 27202, FAFEEDOESER R IE
AWIHE L 70 ), Z#L5 early phase TOHko i
F D IR L & 5, RO iR L 2z Pl
[E BABEE 2 i3 2 e A AR B AT &
L B 128, dynamic MRI TldiERe#l o g H
L OB~ LAIZLIck s EBbNLS

S&lil

TR 64 4 A 25 H

ERIEFEEB PRI 1 5 ERERDIR & RRHIO2),
Ml &Mz & D dynamic MRI ol RAS R HEMERE
Ao BEE I, BERIEIER & BT Y
HILIERERETL L LEEDbNT,

2. VX2 [ESEIZH (T3 MRIATR &Ik s o
Mg

PEIT it TONEHLHNE 045 5 58 D2 b1 BY
LTRAETHOELDBEI—ETIHDTH
nase gz, T2y 27—
RS TRIBESOETEERMETL Tz, 2
N2t a7 7 — i & Bis v ok E MR
& B OB E B 2 I L T b b D& F
e FlEEE I REEEEICH S L
dynamic MRI TliiEZsh R 2BdH N T (%
N, T25iEDESFHEEMETOEEEL 1
iz, dynamic MRI %t 3 5 2 & & iGHEZhEH
FEICRIHHTHL EFEZ LN,
3, EBHFEE & VX-2[EfE L T MRIEFRLO4E
BOWRET

T1, T2gHEIcBIT 21y / —NEEHD
IEHFFFERE & VX-2 J@% & To MRI & %1t
HEC R0 THY), =5 /=it HiEn
BEAGEEBERIC LD, 8 CREEEEFEIC M - 22 M
THETHRENLEL B B &\ ) BBRD HFER
Lot LR RO ZRTE MG &
2.5 &, Y, FEHE L 2B RN N Ol R A ok
TEMOFEIC L2 L Bbh, Thbb, EF
FEENZELTIIRRADOIRIFBHLNTEY,
VX-2 M2 6Tl Z s ik B o disEir &
HonwZ licksdo#ftllEns, LKLY D
Vi T W TR B - 72 FE R A L A 7
wioo, Bic T2HFEETeRESETsZ L
AHBELTWE, ZHLFRET 5 FMINE
DI Y /— NIRRT TOMBITRIZHE ST
Wi, AREERD LH 2 B L, ZHHLRERTIE
Wk E BB B - 72 NEESH N ) o ks B R A S e
MAFEL T2 L0t Bbns, FEEICHSL
T thin trabecular pattern % 2§ 2 &l faf T
FIEH/NESTRONS L ) L HADFER
DY, THLERICHT ALY/ —NFEED
ZAETIE, Tk Ak T2HFBAGNE,IRS
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NAEEE»H 2L DE Bbh s,

—7%, SHCEEAMET L, FosEtkic Muimias by
AL T3 &) REFTIR, =8/ —VEEED
T 2 5F%1%, VX2 @B RBRICEESLT 53
DEHEM S NG, UL, =8/ —NEiESOEE
MEMEoFEE, £EICE), FUEEEERT
LEFEEHENRLNIIDEEZ LN, <
Z /= NRESZED T2 Mg #8542 2 L T,
Z DI DMMIEEE® » 2RERHT 5 2 L »77
HETH D Z LHIRBER Nz, 4 1RI3ERREIC X
DHETEMZ B UENH D EHZ D,

FeH

FRIEFETE L OKBRICRE 3972 VX2 EE
RNLTzs/ —N2REL, ZORENY
MRI, JHERAL#EAT FLooZe{b % Hleheat | 72,

1. IEFEFEENZL TR T1EHA
BT T2HFAGTHES22L, VX2EE
TOEILEIZE RUDHREL -2, 2, F
FHTorRIZIEGROIEEN Z DT 5 1
DTH = 725% dynamic MRI Tl = #1 5 EEE
FEERII MR S Y, #5icid dynamic MRI #5F
HThadEFz bni,

2. IEWIFEHE TORSHENELITRHREALME
%L, IEEERAN TORGIHERIZL2L0TH
bEFEz b, i, ZoFFRIZL, 24 A%
RO REB L TH I b N2, Bl
HE RO L Y, BMEMERS AR X 215858
HMINTBY, FEFEBEFEEIL ARSI Bk
ENB L) ICHRICHAL TS, ZoEihiz
W T 1MGEcoRz ), 50, delayed
enhancement & L TRHHEINTwiz, F72,
TR [ AR R P B 5 1 A dynamic  MRI
early phase TOMFkOHF 1 (2 EEEEFEERIC &
DEHEENFBIEEFEETH ), RELEY
Fri % 2T 2B X D@3 EELET 2
LorBbh, EMLENEITI I, 2L
LR A HREE L R E L v & B b,

3. ZZ/—NEBEENOIEENE VX2 |ET
DEEFEICMEO T1, T2 @G E&IcEL

22
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FERT 5 Z LR E e,
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