Hepatocellular Carcinomas with Excessive
Copper Accumulation: CT and MR findings
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Frflia#& (hepatocellular carcinoma, HCC) w313 B8R E O BRE Y, EAF¥MHCHZOBLALER 5em LT 0

HCC 53 iz W Bt Ll VHERATZ TR L. SLCMAREOBRE LB vy o — & — KB/ (computed
- tomography, CT) Bf Rk X 'BEKILIREMER (magnetic resonance imaging, MRI) F 8 & DB EIC O\ TR L. ol
RETIE, RBETHEBMELR UL O 3R, PEERY 1EE, BBEIEER L CRMIMETTH 7. i, o4
A R 3 REME 2 RITCET X RBHT LT L, HCC MBMICSMICEA L © — 7 % Bibie. H 24 o sl
O 3fEHIE, B CT K TRBEFCE L CHBEORTE LTHIE Shi, OO X 2EHH CT ED FEEDdT
fErTHD, B CT ORBE WU ESMBAIC BEICEET 5 G458 S (copper-binding protein, CBP) io L % & %
bhic. Bl CT IR LA ed vREORE L OMCRHHEHCERORMEEERAB b (X 7 A+, p<0.001),
MRI fti, T1 %54 (SE 500/20, 600/15), T2 33 (SE 2500/80, 2500/90) WX V'Y 55 4 =v b « = —@BDOMRAL b,
PRI L L TERC S RS TEIREG LB bhi. ¥k, MRIFTE (T SE5 L0 T2 BIE) L+ roq

VREORE & ORI IIHEHENIC E R OBBBEMR L B eh o .

Key words hepatocellular carcinoma, copper, orcein staining, computed tomography, magnetic

resonance imaging

W, SR, B, ~vHY, SR ALLSRBBTE
DABEBACEEIND L5 VARSI BRCEE A
TETWAHM, i, BEENKRe = vBERIVLNT v
BPEZCEHEIREN, T4l vREIZT b RSN S
4 7%EH (copper-binding protein, CBP) & LCRETCE 2 = &t
fﬂ&h'cll‘és)"ﬂ.

AR BT 5B EELBETHS. FHRHOEHR
ISHRERL6 » AUTOERFAER, BIORNILREE LT
i, vIAY ViR, REEBHUFEE, (vF47v - F+
ANV 7y F e+ ve—2A (Indian childhood cirrhosis) 7c & ¢
HMBENTWBEYY, B3F, MM (hepatocellular carcinoma,
HCC), FrHifiu#[E (hepatic adenoma, HA) ¥ L USFR ML 5
JBIHL (focal nodular hyperplasia, FNH) iz 8\ C &, $AiED
BENBRE IR BM, HCC w3\ 28R E DHEEI22] —
429", HA 2 XU FNH TI2 & 4 60%, 7T5% ¢ BEI LT
B TOV o ARKRBIEBITAAERDO A H = X ARD
WTE, RSB I R T,

=7, ERENOBERTCIHBTRCET ARG,
X#avea— 2 —MBRELEH L FERN OB
LTV O OBREBBRINI DR TH B, EEDHMS
HE DT, HCC KB BilkE L 2 v ¥ a — 2 —WIBRE
(computed tomography, CT) Ff & & DB Bz D\ T D EILE
bhiglh. ¥, HCC KRBT 2 AU E ORI K RER

FRLSH T AISARA, FHR54E9A 3 AZE

(magnetic resonance imaging, MRI) Ff Riz-2u Tk, Ebara b
DHEELBDHDOARATH S, 4, KREEMFNICHETLH
2B Bhtc HCC x4z, HCC DR EDHFHE L CT XU
MRI 8 & OBIFIZ DWW T L= D THET S |

MREIVFE

. =

B CT I TBRIUEY R L HCC Miz£4%o CBP ¥ &
B, ERNECCERMICHOMBE IR TE L 1 EAYER
L, 2, BAEELA L O EH2EI2FFTHOIES D
AOBIZ CT & MRI A & hi HCC EHID 3 5, TkD
DVRAERICTRERRZET OB LM 8FII02/KED 3 b
[EBEB AL Scm LAT D& Db HASHISIFRE & FEIE A1 B O%
gL L1z, EFORRIZEMRAG, w7 HIT, FHERH62.4
F @9-TN) THBH. mPMEHERIT 0.7Tem, HAIX 5.0cm TH
%, TeBEBRONL 4IRE, TRAIZIORETHS. EHOER
FRSHIF 4% 6 B, FFEERFITH 1.

I. #% & &%

1. CT 2

1) fE%E : CTI000 (847, HA) 3 X ° Quantex (B
) AW,

2) B4 2F % A54 AE lem, A7 4 AHBER
0—lcm TAF 4 v L., Bl CT OixixtEs Li

Abbreviations : CBP, copper-binding protein; CT, computed tomography; FNH, focal nodular hyperplasia ;
FLASH, fast low angle shot ; GRASS, gradient recalled acquisition in a steady state ; HA, hepatic adenoma:
HCC, hepatocellular carcinoma; HU, Hounsfield unit; MR, magnetic resonance; MRI, magnetic resonance
imaging; SE, spin:iecho; TE, echo.time; TR, repetition time
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2. W& I8 (magnetic resonance, MR) Z UL

1) GFHEEE: 10 7 A5 BBEHEEE Magneton MI0
(Siemens, Erlangen, ¥4 V) 8L U1.57 A 7 BBHEKRE
Signa (GE, Milwaukee, XE) ¥ H\ o, 7k, 1.07 25 8BE
B TIGRE, 1.57 A BEHEKBEC CITREYRE L
7.

9) B FwE: Ay - =3 — (Spin echo, SE) BRIz & D
T] BiG R LU T2 ARG LB, 1.0B8XULTATIET,
T1 MBI BT B8 DB LEFE (repetition time, TR) %, %
AFh 600msec, 500msec & L, == —K§f# (echo time, TE)
% 15msec, 20msec & L 7= (SE 600/15) (SE 500/20). T2 ##A
#Tit TR % 2500msec, TE % 90msec (1.0 &% 3), 80msec
(15 72 F) & Li (SE 2500/90) (SE 2500/80). 7' 55 4 =V
} - == — (gradient echo, GE) ¥, 1.07 AF TIX, 77—
AbtemYy - TV ¥ ay b (fast low angle shot,
FLASH) # B L, £ D¢ A%F|ix TR30msec, TEldms, 7
y » 7 (flip angle) 90° (FLASH 30/14; 7V » 7f, 907),
—H15FAFTCRIFF 4= - Va—n FeT72 4Ry
YyaVvV AV AFF 4 « AF A b+ (gradient-recalled
acquisition in a steady state, GRASS) % L 7z (GRASS
22/13; 79 v 7A, 907).

3) ‘&L

BBEE (field of view, FOV) iZ, BEOERICL H32, 36
HAHWIT 40cm DLW TFhhE L. BE~LFY v 7 A
(matrix) 13, K4 D # T 256x256, — # O E H T
256128 BBV L 256%X192 & L. A5 4 AEX 10mm, A
54 ARR (gap) 1% 2.5—5mm & L7z. BH#EEZH (number of
exitation) X, T1 BWFAKL TIZ4E, T2 EwFEGgTIR2@EL
. BEWCIBT—F7 > 7 b (motion artifact) OREE L
T, BEEBEIIC T A 200 1A 2HEL, BEOERLH
HLk. Rz X5 ERFES T Db, EEEEAL
fo. MFPMERENCES 7 —F7 7 27 P RETHLD, TV
¥ o L— v g v (presaturation) X HH L, —HoOflD
T2 BB BTIXZAIZY 7 = — A 4 V7 (rephasing) #x EHIC
Bl

0. FEEBESSJUREMTTICER

BRI OCARFOREARPHIMIT, ~~v b F )
v« =4 ¢ v (hematoxylin-eosin, HE) 32 % Fv 7o, B A
hEOFMICIL, REEEAYRET S 4121~ (Orcein)
BE V.

SEBIZT v v v 7% (ashing method) I & » 72, FEMI
X =120 7 3545 —T7000 (Kevex, Quebec, # 7 ¥)
FlEx BN E FEMSE HI500 (Hiz, BE) 2FEALL.

V. BiH=E

1. A ORE

SEEOMBEMIER LA s vRBE R, TO5M
% (), BBE (), FEEBE (++), mBE%
(++4) D AR S L. ki, BREIEAARIR
Bt CBP AR BB LD L Lizc., BWEEME, CBP 2AHEEH
KESHMLTWB b0 L, REERME CBP 05l H
BETHORFOBENBBEICE LTI BMEHEVDEL
.

2. B CT R LAV e vHa L ORFE

B CT s\, AEFEE L LB OENHRE

YERIUK, SRUK, ERREO=BRECSELL. T,
ERIUEY 2L HCC kouwTid, BESR X UEEERO
CT {E%xB8.08H1% (region of interest ROI) # BT L TEHE L
7.

B CTRiE LA 21 vREDEE L OHBEBEROETEC
DWW, X¥ERETHAVGKRELE.

3. MRl EBHME L+ A1 v Y L ORIE

T] MAGB IO T2 BFAGCEWT, BEFEELEEL
EEEOHENNESHEY, &, &, BESO0=BRCIEL
2. BEASROEERENTH—eBaTit, R AE RS
Y EDLEEHEYb - TEEOEERE:L L. Tl T2 &
FRICBITEETREL AN A YREOEE L OHEIREMRO
HEICOWT, XBERHVRE L.

4. kB X BB CT EHn

Fef vEEYE 1 FRCTEShIREE R (400ue/s &
BEE) BT AERN CT Homer FTEOMC I LTHEE
Lz, %%, $0 400pg/g HIRER 2, 80ug/s MEEWCHEMT
5. X 5 CT BB KT 2HEBAF + VEEDO X BERH=F 1
F 12, T0KeV BETHS. 20O X B=FLF—ITHLTD
$AD X BBIRGHE (cm™) 129.1, FEIL 89g/cm* THH. —
¥, Ko X BREGERT0.19, B 1.0g/cm* ThsH. —#
B7cFFD CT fER55ET5 &, K1k hFD X BRIRGEHI
0.20045 725,

CT ﬂE = (#nnue_,uwmr)/#uue, X 1000 ﬁ 1

(Missue, FARRD X BBIRGRE S tower, KD X BRRRFRED
I DTSR ERORSICEWEE L, Icm DEEY g
LREETS. Licti >, SHOBEERLHRH (cm'/g) BRO X
BRIEEAPAOBE TR LIS D) 12 1.02247, FOBERIX
FE (O X RIRE R FFOFEE TR L7z b ?) 12 0.2005 &
oA, B lg s 80ug DENEBEALTWADT, MEFOER
Hi2 & « 8 80ug/1g=0.00008, AT (1g—80ug)/1g=0.99992 &
7%, LT, T0KeV TOHMNEA LI FOEERGBR L,

0.00008 x 1.02247 +0.99992 x 0.20045=0.20052 &7¢ 5.
SAHNBEA LT ORI,
80g/8.9(g/cm®)+0.9992/1(g/cm*)=0.99992%cm® & 72 h &
M OBEELL 1g/0.999929cm*=1.00007g/cm® &£ 78 5.
Lo THREA LD X BRI
0.20052/1.00007=0.20051 &7c%.
A My CT fExRDBE
(0.20051—0.19)/0.19 x 1000 =55.32

Ligh, ks CT EoMMIB LI Z0.3~NV A7 4 =L
F ==y + (Hounsfield unit, HU) &7c%.

34 &

1. BF X R IUHER

Fb A vREREEE 2REOBTF X BEH T, EEM
P SR A Bt X o e — 2 (8.040 KeV) 2MEH R (K
1f). ¥, A2REDOERTIX, HCC HOHEHE &IZ400% X
U 286ug/s BIRBEETH T, —F, FEBOWEFEIL,
50ue/g BIREETH T,

1. §Et&IcLs CT EOEM

ANl YREEENE LRECCERShEEE (s &
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REE DD 400ug) »HOEHEK CT EoOBMIT, HTh
03HU Thote. —H, 11 vHREBBEHOKED CT @&
RBFRECELT 7T-11HU #imLTsh, A L3 8H
By CT [EOBINE L5512 EE - Tuie.

I, LS ZEEE8H CT FR

Fed vHERYED HCC 11, Bt S53mE b4k
(2626) TH oo, TONFL, EEHE IHRE, FESEERY 1K
R, SBEIFEES L ORHIEETH 1. A VR
SRR 3B OV COBBENATR, MRIFTES X O CT /7
RERIWRLL., —0, BMCT 2TE, %, ERRISLE
L7omE, ThEh3, 10, 0RETH 1. WMEORGEY
HBHE, ANl vREBEEO 3FE (K le, R 2) 12, Bt
CTRETWThIERIUEFE L7 (K 1a, 2a, 3a).

Zhb, 3FED CT ik, AEFEEICE LT T—11HU

Winote. o, BBEAOHM, FRIL, BLELERDT, &
RFEHROBFOR R bRbier oo, ok, SR
U 10MHE, BEREARN2 cm UFE S boTs,
7o MOREILERIKE R L. 24 vREOREL
B CT TR & OMITIT, Biat#a0c 8 B MBIBER AT 5
hic (xX*F A+, p<0.001).

V. FILtq &L MRI FRR

L. At vREL Tl MG E OB

FneAd vREE Tl BRGEE OBI#E YR IR L. 185%
H (34%) 2, Tl BABCTBESTH 1. WEZM, -
MBISRED 5 5 5 HRICHMAME L% (fatty metamorph-
osis) XS TR, 205 I fFHRIA L1 V5N, 457
Rt ed vighth o7, £, BEMBIL (clear cel)
2, BRROS L 2HBI AR, L L, BEMaLyE

Table I. Patient information and imaging and histologic findings for three hepatocellular carcinomas (HCCs) with diffuse and strong Orcein staining

Case Age Sex Disease® HCC CT attenuation value (HU) MR signal intensity® Histologic Copper content (1g/g dry weight)
Gears) Size (cm) Opacity Hee TIWT  Towy  grade” HCC NCT
1 64 M CH 3 High 66 Iso Iso 2 400 50
2 65 M LC 2 High NC? Hyper Hyper 2 NC NC
3 54 M LC 3 High 57 Iso Hyper 2 289 NC

a) CH, chronic hepatitis ; LC, liver cirrhosis.

b) T1WI, Ti-weighted image ; T2WI, T2-weighted image ; Iso, isointense ; Hyper, hyperintense.

¢) NCT, noncancerous tissue.

d) Edmondson and Steiner classification. Fat was not histologically evident in these three cases.

e) NC, not calculated.

Table 2. Relationship between attenuation pattern of hepatocellular carcinomas
(HCCs) on nonenhanced CT images and degrees of Orcein staining

Attenuation pattern Number Orcein staining result”
of HCCs n 4 + _
Low density 40 0 1 7 32
Iso density 10 0 3 7
High density 3 3 0 ] 0

a) {it, diffuse and strog staining; 4, moderate staining; +, weak staining ; —,

negative staining.

Table 3. Relationship between signal-intensity pattern on Tl-weighted images and
degree of Orcein staining in hepatocellular carcinomas (HCCs)

Orcein staining result

Signal-intensity Number
pattern of HCCs i ++ + —
Hyperintense 18 1 1 2 14
Isointense 13 2 0 2 9
Hypointense 22 0 0 6 16

Table 4. Relationship between signal-intensity pattern on T2-weighted images and
degree of Orcein staining in hepatocellular carcinomas (HCCs)

Orcein staining result

Signal-intensity Number
pattern of HCCs e ++ + _
Hyperintense . 50 2 1 9 38
Isointense . 3 1 0 - 1 1
0 0 0 0

Hypointense 0
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B0 THRETIR, Tl BB TELLVREFESTH- DISRENL, BEBLEDBERIELHTIIR: 5k (o
AL VEBRTH - 1 BIBEREEYE LA A RGN | H, PEERE L6, B LA, B0
(K 2b), MBI ERDIh o7z, T1 BIAGK TERE Bl). TedsA A VHREBBEDO 2FRL, FEETHoI2

B2 LIIBREDO S S, MRAIEHIE 2R D SRR (R 1b, 3b). LixL, SEBMD 2/RERS JUBED IRELE

[o

Fig.1. CT and MR images, photomicrograph, and electron x-ray microanalysis of an HCC with diffuse and strong deposition of
CBP (case 1 of Table 1). (a) Nonenhanced CT scan shows a well-demarcated tumor with high attenuation value (66 HU) in
the anteroposterior segment (S8) (Couinaud classification) of the liver. Fatty liver is not evident in the surrounding liver
parenchyma. The attenuation value of noncancerous tissue is 55 HU. (b) T1-weighted SE MR image (600/15) at 1.0T. The
tumor in S8 is isointense relative to the surounding liver parenchyma. Capsule (arrowheads) and septum (arrow) are
demonstrated as low-density band. (c) T2-weighted SE MR image (2500/90). The tumor (arrowheads) is nearly isointense. (d)
The tumor (arrowheads) is nearly isointense with FLASH (30/14 ; flip angle, 90°) imaging. (e) Histologically, tumor cells have
numerous granules that stain black. (orcein stain; original magnification, x50). (f) Electron x-ray microanalysis shows the
characteristic x-ray profile of Cu K a (8.040 KeV) (arrow) in the dense body of lysosome in a cancer cell. The peak of osmium
(Os) is derived from osmium tetraoxide, which is used in the postfixation process involved in electroscopic examination.
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BEThoto. ¥, 2FEIMEEFTETRL, 6FRENAFLE
1 vRESEENE, I6RENBETh . At f VHRAEDOR
BEL T 8FEG L OMIL, HAFINCHBEBIGRYEDh -
o (XXF A ).

2. ANk vEE L T2 3ERG L OBE

Aned viEs T2 BRGLOBE#ELRLICRLL. T2
MBI TEFE S ORBERD L . Fbv 4 vHERE
MO IRBRIIEEEEE L (K1), ¥, F1k4 VHEE
B, BUMOEhZTh 1RETOLEESEE L. HED
2B, WFhb i {tEDOE W HCC T#H - 7z (Edmondson
& Steiner DHEWC XA L—-F 142, BIOZv—F1).
S3REPS0FED, BEESLYELK. S0FEDS L, At a
VBB 2RE (| 2¢ 30), FEERK 1 FRE, 55B% 9
FWREBIUVBRESFEECH . el VHREDEEL T2
IR L OB\ ISTIL, HETRANCHBIBERE A L i h o
(FFA M.

3. 75F 4=V} -=a—EMEAE

FLASH(1.0 7 AF) BIXU'GRASS (15 FAZF) Xk bhAn
A M SREARE L), 2RETREES (' 14,
3d), 1RETIEES (R2d) Thh, BEE ER) I s LE
A bh 2B IEH ERDIer .

L
il
=

=

o

{

Fig.2. CT and MR images of HCC in case 2 of Table 1.

% =

HCC D+ 214 vHEEEENIL, 517 V-2l
FETBYNT s HWEA CBP DEKTHEY. Zhbonm
Wi, Bev A vBAY YA (KMnO) W TB{LAE Lot
2, Aned VRECTHRBAED DI VIZBAERKRE LS. —F,
A TH D = £ = v (rthodanine) Fefa L7 B (rubeanic
acid) 38 TIL, BLAEY LAAWESI ORER A\ ¥ 29
dhed VREWTHRE BRI, BREENCART vBRa
CTHRELLDLERA—PALL IR THEM, LictisT, A
RICCOF LA VIBERNITAS X0 CBP ©EARERN O
ERLEZLAS. BEFNCTRESEERS V& 21T, s
LU CBP & HIERBEIND. Fh, =a—-trV - Fs5
~— 3 g ¥ (neutron activation) K THIE I NS HEIL, =
=it vREI THH S Wi EERBNTRES
BEHETHEEATWAY, 1o, CBP AinLCvhi,
BEAEDBEBAOEMETRTIDLELS.

HCC iz, BMiCT K TEBBERRE LTHE IR, L
L, TTRLEA VA vREEBEO 3FBIZVWThLE
WIRIR & LT S hic. B CT =T HCC MAERIURE L
THHTh2ERE LT, AKIL, Wi, FAEFOEHRHE (s

T

,,.
2l

L
{
=
@

d

(a) Nonenhanced CT scan shows a tumor with high attenuation

(arrow) in the anteroinferior segment of the liver. The attenuation value was not measured. (b) T1-weighted SE MR image
(500/20) at 1.5T. The tumor (arrow) is slightly hyperintense. Capsule is barely as low-intensity rim. (c) T2-weighted SE MR
image (2500/80). The tumor (arrow) is hyperintense in outer portion and nearly isointense in inner portion. (d) Gradient-echo
MR image (22/12; flip angle, 10°). The tumor (arrow) is slightly hyperintense.
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W) 8 X Ol EFA (odized oi) DERMITHRS.

HCC i A2RERIIZ, &EcHOPEERIZALND Z
LhpBH. Lhl, BADERTIRIIS V- ABRILIHTS
n, BEFICIRVTD 0-25% THDW, BRIE, ok i®
ELTHRFNAEBANIEALTH ), BEMORKILIZAE
DTHETHHEEZLRA. 2008 EOREH HCC BT,
FOLETFHERRBL V., SRR E L 2/REDE
# CT fEI%, 57—66HU THh b, AKILK X H5HEIE, Th

IhiamhrieEC CT R L2LELHND.

[EE SRR HCC L2 I hBRIUELE Lic 6 fEH
PHELTWAY, HHi, RERNICHIEIECD, BRI
iz HCC P iz & % LR LTy % . HCC RO RETRIT:
HmiE s h 1852, EFLfTs—icHniEs 52 £I12&
BTEXILL, TDOL 3 Pl BRBRIEL. Lt
T, B—-ERIROREY BRiEE, FhALEbEER
OHIMIZ L5 ERRSTHORBDTHRETHHEELD.

FREOANPILE R, BRI ORERET b B
e Wl BEINhD. Z0L 5 RESEERo CT
EXRETHZ L LD, REIMERHLBERNREEL T
B EREZHIHIET T EERMICHEREIC /D T &7,

=
=

ISR
=
bl bt

A0

Fig.3. CT and MR images of HCC in case 3 of Table 1.
(arrows) in the anteroinferior segment of the liver. The attenuation value of the tumor is 57 HU, whereas that of
noncancerous tissue is 50 HU. (b) T1-weighted SE MR image (500/20) at 1.5T. The tumor is isointense. Capsule (arrows) is
visible as low-intensity rim. (c¢) T2-weighted SE MR image (2500/80). The tumor is hyperintense. (d) Gradient-echo MR
image (22/13; flip angle, 10°). Only a small portion of the tumor (arrow) is hypointense.’ Almost all portions of the tumor are
isointense compared with the surrounding noncancerous tissue.

HMEEEH () € F -, Lipiodol®) D& & h BRI
BAFRCED b5 2 EMRDD. Zhit, EfE HCC D%l
WM OB Y EF P A RN FBEhEEDTHBEY.
HCC A Ly e F—nit, LELEBEERCE—K
DL EOIDH—TeERIUK E LT EHM CT EfiHER5.
UL, ZOBATBAKILEBRBRICHESMTIZTSNICE W
CT Ex LB, EEXBRHLLIFRLRENSFERSTH
B, ¥, BEROBEADEER LA S BB Z ikl
L.

ClE, B# CT k83 2 ERIUROBER DL TR,
WThOBERDEELRE L SRS Lish -7, T
TehbHEBENCERAOH—HIm, AKIL, ¥IUFEE
BEOEEFERD b, ¥, BEROHKLEIRAD
Mote, —F, 4 VEEECEM CT CCERINEYE
Lz 3/Ewit, £ D CBP B 2D bhEk. Z05% 2
RECET X BB WO FENEEMCTER L.

Smevik SISAERAON & EHF & ORIz CT E i)
LfErFNAEREERR L, CT BFRFEROZHCRIER T
W ERELTWAY, F4, Dixon & Walshe iX, I0ADY 4
NV URBEOR CT L RERE XA L, WHORICAEE

D=

I

=

d

(a) Nonenhanced CT scan shows a tumor with high attenuation
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ERDED S EHELTHEY, Linl, ThbDHE X
HBLERHO CT EOBBEREIT 40-80HU 523 v i3
45—T0HU LEBWRTATH D™, Ihic, ¥ 4 Y VKT
HEIBHIZ X D IEEUNE LA Z ERHLRATWAY. 25
Vo I BRIF I E R L OELic X D FD CT EAMETFT T2
B, TOXSHFD CT EOBHITOLTIZEL EE IR T
T\ Fishh, ERFOLRHL CT ERES L UL 0
EFOBBORN I eI hish - iodlc, HitEmEELEY
HEULRrolbDEELL RS . —FTiE, Mayer HIXJFD
CT ENZEBICHII Ly 4 Y VRO—FIRE LTV 55,

EEOER LIFFROREE R, 8T 400ng/g Ei%
BEETH-. ZOMHEFEXL LI, A I5 CT EOEH
BIENEETE T2 L @iz 03HU THo-7. = OEIR,
Smevik L OERVFTEMBE —B L. —7H, EHcHES
bl FRESO CT i, BEFEBE LT
T—1HU BETH 7. Lich-T, EERMFO Lo
CTEOLRITIREALBE LTV EE LS.

New & Aronow X, €M% & MR E LS CT Hic &
DISEEELTVBHEHELTVED, ThitXsd,
CT 5T 2D ~E/ v vOBHESETH D, §4H
81X CT BN T—8% LHETHDLTHBE LTS
%7z, Dillon HIZEIBEERD KR A B CT W CHERIUIRICH
HEhsb0k, BFTEATHEY ) 27074 vORBREH
BORHTHBERELTWB, BE, FBIZEM CT vt
BREEE LTHBERS. LhL, EE0RR LA 3T
B CTITERIEYEL, Lrd TR bIEgr g
CBP #AZ»bhtc. MU KWRLELHI, e L
CBP WEFEEOEVHFE LUSHMBAC ABIELELT
Wi, XoT, CT EXEEERLEERE LT, fikeE
HOBMBREDEL HR5.

CBP OFH!X FNH 5 L0 HA oW T L HEIATE
h, TOBEBERThFRTEEBIVE0%THBY. EEDH S
ME D TIX, FNH O—#DO LR E8 7 CBP OERA 7o
EXRBD. TOREIERENLHRICE S, Bz
WTORBITIS. LhALaRs, BEEERIE S WTR
CBP AHBH»r BEEETE, B CT K TEHRIX
BEETHLOEFEINSD. BHE, FNH X0 HA 1230
BIFCRET B, BRS L OELSHES R HhE HCC
EINERUERE OEFNIRBTHIEELD. ¥, &
ARBUIHE - CBP DUERA Do Th, A— vy - F
U 2 — A& (partial volume phenomenon) D7 »EE CT &
BIRMENBZLdTeEELD.

PlEXY, BHFEBEETIREC CEMCT LEBED
MEMERDHE, BEAHME LOFERKE, Vet F—1on
B, I X 2 A OENNERESRRA AT, He
FH LUz HCC O mEEM A D THE . HEMZIZ HCC 0
TR LTS 7R, Bl CT kT2l Thar s &
RERMCBRR BB L EELXB. ZhbD HCC 28, BED
HCC LFBEEBANC L 5 Rit o TW BB DWW TIEREH
BhTik,

FFRORZ MR C RIETHEIZ OV Tk, REBROE &
EHTH%. Doyle b2 SANREMAETH B i T1 B EMR
THEHULE®, UL, Lawler Hi3w 4 AV VKISEICE
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n
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MR BHRIZ BT DD MERE 2 DB, SAO{L MR
UHBUEYER LicdhiEicdiew. CBPI, 54V v -
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BB AR T Tiziou.
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Abstract

Results of orcein staining and findings obtained with non-contrast-medium-enhanced computed tomography (CT) and
magnetic resonance (MR) imaging (T1- and T2-weighted images) were compared for 53 histologically confirmed hepatocel-
lular carcinomas (HCCs). HCCs were 5 cm in the largest diameter. Three lesions with diffuse and strong orcein staining
were highly attenuating on non-enhanced CT images. Electron x-ray micro-analysis of two of them revealed copper. The
high attenuation value at non-enhanced CT may have been due to the abundant copper-binding protein in the cancer cells.
The relationship between orcein staining results and attenuation patterns at CT was statistically significant ( y? P<0.01). It
could not be concluded that the paramagnetic effects of copper in HCC had an influence on signal intensity on MR images.
The relationship between orcein staining results and signal-intensity patterns on T1- and T2-weighted images was not statisti-
cally significant.




