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JF4RHa5% (hepatocellular carcinoma, HCC) &4 i £ E Gk B
RRIFEL., EERREE. 4 TEVEURMRERENTR
AHFERETERIHCC 2 T —RFINREIE, Hh
“% 3 BRAEAF (multistep process of hepatocarcinogenesis in cirrhosis)”
B Sy th AL A 455 (regenerative nodule, RN) B[R A S5
AL (lower grade dysplastic nodule, LGDN), 3B #AH
H 4537 (high grade dysplastic nodule, HGDN), |44 HCC #.l»
(microscopic foci of HCC) Ry saB 4 4857, HF HCC, 44
PR R R RS, EX— SR PSRN EA
M4k (capillarization) F1 4= Ak M4 4= i, (neoangiogenesis), 45
gt AT TE R IEE A E, AR SIKEEAE, AXE
ENEFELET ZSRENHERIRRERERETIHRE.

1 AP HRBEENEBTSESIE

1.1 B4 45 (regenerative nodule, RN) MR

JFE AN, FESEERNLT A
B, FHHNFABRARHEE, BRI, BaERSHRNR

EUUR, FERBRNAARBERREMM, 2757

BB SRYEEFESE, WNRHAASZHARTESF
I, BWMEAEEEE, BoEEEETNNFARMIBA LI
M, EPREM, BEITEN RN (siderotic nodules) 452 ERE
KT 8mm HIET, RGBS TES RAETEY,

1.2 REE 4 2545 (dysplastic nodule, DN) Jz DN &5 Y
WHFRA

DN & XA ZE DA ESR 1mm DA ERRIE, FRA0HE R REHE
A, EALRE AT MBREEIEREY., DNETHE R
#£10mm ~ 20mm 2 |5], F 57 P 40K R SRR AR 21 e R AL
MO S ARG S B A 2575 (LGDN) RIS R S R AR 2
(HGDN)", W} I LGDN ERIANER lem LAWY, A
MRZEEMEE, HuARENARERES%E, GHHile
MLEX, #9451, ARNBAGTRAERRS, g1
0 TEREE 4T Bk (uncompanied by bile ducts/unpaired or
nontriadal arteries) (PA FHRIEBEXT B15%). LGDN 5K RN H3ELA
X4, LGDN B o] WA K, FERL—nERR
#, B HRMpEERR,

HGDN AMURI AR R A, SFFHAGHMNRT
#. RIREHRE L LGDNBA—&, ZTWAREE, BERAE
HWHERENAEAA DS, BEHEHRETASEEFHAR
& SR IFERR T R LGDN & #3Est, ki
FH. R, BEMREES, EALI/MIEERR, B
MBI/, R LRI, MR R (R
BB 2~36), FRMEBHEREEM, XF/NERTER
HMEHCC &% X F % Y], HGDN B4 FERHEFI AN, o1
PIHECA L T, FF MR AT T R BRAE M, B tH B IR IR AL,
XLl AR R R A RB T T AT, WATkkHAf
T4, 72 HGDN AT AR B HCC 4, dBLFTE
B ‘4535 h45” (nodule in nodule) FAEP™A,

3¢ DN BIBEHTFFE & B 30% ~ S0%RY DN 78 5 45 ™,
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H Rt EBAEE U 4N AY, B, TIBMIGK, HE. 4
HAY¥ RS FHYEAERE, DNETHERKE, FFNHDN
B AR HCC B fE ABE, -

A% -, HGDN S/ FE%RI R, (T EiEn
RSN, OREMZREMN, OREKI, BKNEERTIER
Fif O=ZEMHME A LHFFH, BB REHTREEITHIZ R
OBSHBEE, ORERITKEE.

2 HEAEYESSBRETTEPMEHTLER

W LS K E2IEWIZE RN — LGDN — HGDN — HCC #)
AR P EREE LY MAtHA b, I B LB D B K
R E sk mEtasgin, HAHAEER M5 (sinusoid) 3 B4 Il
AL, PR B AR FERRT B B g U,

RN #y il {4t 5 75 B AR 1 3 FT AR50 I A 28 (ol ——E B oy
[ TgeBkgtm, A/ BEBKMAEFF7E, Roncalli®'BFFTIA K i I
T R ARBIR BBk T4k R] LARSBY S HGDN X HCC, MDN %)
HCC, [Tk mBHMERZETTN 68% THEE| 6%, iRkt
L5 4% I8 94%19, SRR AR MIT R, JEER
ik BRIk E 2 LR BRSNS, & LGDN #21
%. HGDN { 47%%)| HCC f) 94%"%, RN — LGDN — HGDN —
HCC kBB am s ih, B0 IRKILALE, Shikinttigm,
B CT, MR BSEHBE D BT LG TR,

3 RSB RERT

31 RN

CTEHER L, RNESHESEE, PR E SREH
. SSHRANSIKNARSH RN RHERK, SHETHA
B, R, THRKERTERZHRN TA%EE, PHE
HBREE, NFE RN AESFEME LRI, hTHFEHRR
HERRA, FEI 1B KA AR AT AT HE RN SRR B

RN 7E 25l k& & CT (CT hepatic arteriography , CTHA) #1
RAKI 1# Ik 7E B-CT (CT during arterial portography , CTAP) fj#
HBRTEH A/ NARSE TR BA LR RRER, RRWE
T, BRENSEERES ST, CTAP B2 RFRER BIKEE
W T LM F LY, CTHA Bk iR iLA A 4R FR f5e
BRE LT, RIS R AT AL A R,
AR T, CTAP E5RBFERBMLE—3, R
EEE WEEENTEN L%, £F—LRNTECTAP LRI
B, Wi CTHA ERIVIMRERE, R Akt
MR,

@SR RN E TIWI LRI SRR B ST,
T T2WI FESEERMEGES, SYRABMRGESHAERR
{B#RN 2HSHER S, BT Budd-Chiari £ & EF B A5, RN
#AFETIWI L EREES, B XSS HCC L5, B
ETIDN S5 RA—EEE, BoRIEEY, BT %NmR
W, 7 TIWIH T2W1 ERE1KES. #5128 GRE FIREE
TR R BT 2 LAY R SRR S A ST BT 5 | R E SR

RN F 2 [ J# kAL, ZhEKAIRN iR{bREL, bk
RALMITSLRX LT, RN BRI FEENRE S, ARE
&S EWRIET LREARUM A EASN, PaEGES L
HHERA WERRLE R CT FEHEAHE, ABTHEHAS
PHER, BRSPS E RS R ARG, R
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b T A £ BT He ) 5 R B AL S,

32 DN

%K Z ¥ DN £ CT L ERSEE, Saasizik
$iZ % DN LHEIRIL, {UH 4% A4 H) LGDN AR I NIk I
fHe i HGDN %4 20% ~ 30% 1] H Blsh ik At e &, 1%
BRI, S8 DN ERSWE, DN WA H A AR E
2 GUHE I SRAL 5 TUAE B B

#RIR DN f) MRI 4551528 TIWL AR 55, T2WLH{G
55, ME DN FHEVEHE, NETIWL, T2WI ESRIA
155, 5HCC K455 2 DN /7 T2WI EERFFS.
BEABIREPNT TEYHE SR SHOMAZ MR XE, B
REATIWI LB ESHEMMER, R EZRFEMX
e, FKOASENE DNETEN—AMERES, MR HSHMNE
B e SR A s Eh Bk Mt k., 78 MR E3RAENIKE, DN 5
SMEFFEALHL 2RIRES, MR HCC EaR P2 HE
£, {41 HGDN S5/AMLIF, FikIERe/ba/y HCC (ARERA
W, ZEhBK IR B To B B 3R AL RO £ rb e DL BB ALAY /NG
1, EIBE “ghg” AR E RS DN BRI Y,

Earls Z24 4395 MR X BS AR AR At AT R &
M, ZHETUEH 96%H DN (24/25), H#A7EMA MR X DN £
& Bom R BB R TPz sh sl DBk S M FILAT S, B 4
E4t%f DN #7HE R AR M — AL,

T CT #735R IR MRI Zh75HE3R 4, S8k DN
# AV LB R UER, CTAP F1CTHA W] DA S8 DN [
Rkt R sh ki BEA9AEfL, —MIAY DN B Z 3Bk IBERZE, R

SRR, TR A W R, TRl
BHHEIN, Tajima S™4A%, 7 DN #EARERED, [THKEDL
/2 Bk £ 4 DN WEH sk C 2 A HR. 7 CTHA
EEAHONRICH ML S EBFAL—HEEL, BiEPHDN
¥ 52 HGDN ZBUABI B4, 7E CTAP I, £4(DN Mt
S5RABFHA—-BERIEHERE, EEAREHE,

ZKI 1K E P RARAER (magnetic resonance imaging
during arterialportography, MRAP) B2 Bk T# ik E® CT Ky
Hit ERBRRN- - TR AESH TS, EEREXA
Pavone 415 1991 £ HAIHMATIER., EHCEGT RAF
RO E R SR . FER PR SRS N AT E,
E2EM T B TR, M1 RBE TIWI EARES, T2WI
EALSEREES, FHEELHTH HCC ML, 2 MRAP
B, IAHP—ESHHCC, S—E42DN, H#EE L
FRIERTFEVIEE, Fit, MRAP HFEFFRELY SA I L&
& ERARKLY.

TIWI %1% %] DN 5/ HCC fHARAK, EAHDNZETIWI L
HEEEE, AR AR/ NHCCATIWIHAIRIABERE S,
T2WI 5T %5/ DN 5/NHCC FRFEHIHHE, DNTET2WI EJLF
AREANERES, i 85%~90% #4/NHCC 7 T2WI L E B H
55, HEESFELARA, MRFRETTETIWIATIWI L
BERNBERES, WEEZBHCC, TiNRETE TIWIEH
HEES, FET2WI L ARKES, NIDNA/NHCCHAEE,
FAHERAHXT T DN 5 HCC S Rt A By, R KB
BBk AL, W E RGN HCC, RS W3 RBAR ] A%
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BRI A S R R LU AR, HECTHA R
CTAP K7,

H #0faER L% DN A3 % AR R, BT DN BEEER
BBV, HkEER E—RERIREETERBE, AR
RN REHATSFEE, PATRIATERRDN BESRE: ©
FWHAEKRT IEK, O aRREEL; O T2WI LAK
FETHNEEERZBHEES, @ T2WI LEFSHARETASE
B RIE S H/NET, B “G5TPET” R, ORLER
BAE, ORENITBKIERA, Mahbkindgm, omtn
HIPEHEN:, ORI AT AR R LABEE
TIRAE,

33 /pHCC

/NHCC #£ CT ¥4 FAIRIAEFEEY . KETHL,
BERUTMRIANEEE, TOEAERR, HHRERAE]
JEKPATFA#UNHCC CT 130kt B AP 15%, B /NHCCK:
HBHEHYHEEHTHTMRARM. 2D HCCHKMER
RIEREEAN, WEAEPIBIIK LB A REE 5/ N HCC B ML R
F—BRR, PEHLBARLA/N HCC —RRal Bk 44 hn e
AR, BALE IR AA RGN, ShEkIT (LA BGR
EZRE, TR E ENETERRETE, TEHY
Wikt £ SIRERE E, FALAEK BR%T/NHCC Mg kiiig
W, SBKETIARRL, TERR T R .

MNHCC WIS aE s TRAAMBEEHK, BAHENM
BARTEWIE, MK, I SRASHE, S
SRAMMERIE CT 375858 MH0. AF 10%~15% (/N HCC 7]
RN, EEAMEBITH/NHCC, 2B R B BARR
Frkt M BRB AR I SR, FERAAIBR LR RA
MERGES, RACR ERGEESREARRE, BREN LAY
FZFARI AR BN HCC R B R A WIEH R, B AR
#ESF H3)2% (4 Mn-DPDP 5 Gd-BOPTA) 544/ HCC RH K
FEBRBEER, ¥R/ HCC 310 SEBUE % M HE%
FER, SERME AR RN HR™E, £XSH/NHCCRAA
AERE AR, A SRR RN S REFERRE, 55,
/NHCCIER]ARIL. “Bh4E” B, BIFEDNE &3/ MHCC
ik, £ MR TIWI, XEHREAARAANBEERGESHRET
THRASFESPL, RWITARAARESKETPEERR
B4, )

4 CT, MRIHERIRAETRILE TR IDELR

41 CTHRERSHIE |

CTH SR (Computed Tomography Perfusion Imaging, CTP)
ERHILSREBOER, HRSREENRE¥#EE., Miles™
% Van Beers® iy 3T R LR (Laf T S AR H: R (hepatic artery
perfusion, HAP) 31, ["J##Rk#ER (portal vein perfusion, PVP)
#/>, Van Beers 3% A BZ (dual-input one-compartmental
model) ZHFERIA ] ATH ST Lo 437 28 (distribute volume,
DV) R F455@ L} [H (mean transit time, MTT), iR BAFELL
BEOMITHEEK, FECT BEHIFSFELNERES
WAEHXE, Hit, fIACTEREREAETRRATIME
WRERE RIRTTHIR R

RNEEMBHEEY S S EENSR P EME NHHE)

AN, BATURF CT B SRE P A B RE R
RSBk R I TR LR R, SR AR5 4 ML B 5L A RERT
SR, ESMEEESH F BIZE0E CT #47 T DENA &K
SUFEEL - BRI BT AL, RSB R R
B, WOATEAREESH. TR, T,
RS RER, BFMAE. FaknEs. NSkniEg. 5
FER I CT HETE AT DARE B LB T P P 8 A e R A
HEISEE, HREANWFALERE, TEETRANR
BEEECT, REEFTREMBETIR, B, REFCTEE
SHSHRE EMEE R 5. BB SR
%, RIESEN T CTEA TR SRR PR
R,

42 MR BRI

H AR R R B T E R R AR Ak X
RZAEHANER, FRBRERRIAR, SIS ETH
AREFE AR M T RYBIE STREUE, HEBNBR
BB [E] — {55 30 B RPN FF R B BB TR B . BHERIR,
FFAEAETE AP S BARN RO E AL L, LR MBS+ B 2,
54h, X HFIREE S MR B EAESREY MR X RHERCT
B R Bt ) 5 CT 2 IR RIE X R, BT AT ML
WHROERTOEE, HE0, MB0A TG LR
BTG, S5 MR BRSO BIE IR SR R
— EERE MR TTH A E BT, BRALMBER K MR
M EERER. A DHEE R A e RIS
A THLEENERER, EETEIETES, BRRE
EREPTAH, FEREHEER.

RAMNBLT KRR LS SRR, A MR TIW
HERFFE T AR DN F1 HCC By I J3H 173846 407, 455559 MR
HERAR AT ARSI IR DN i HCC fIMALHN, HCC AR E
IR, DN MM ¥R AE 2, LRIHHIET 144 DN,
HPH 4 DNE SARBFALMRANER L, BRTH2DN
5RBEF AL AR, 74N 104-DN 5 EFASML,
BRAZ M MRS 2R, Vogl™ R T AR SMUERE
HCC # TIWI B &R, RIRSML HCC My i 2 ik
FHEmER, TiEMLHCC B MRk Bm B R, %
YRR DAFE— B LR HCC MR BRI B .

43 JFREALLUE RN HH R

HYUE FAEXT AIFE HOC 1655 K RIS AR 2
K. BRESE RN R ERERR: — R BRI N
FEOFME Kupffer H1H8) 5 5745 50 40 48 0 B 1 4L 8
(superparamagnetic iron oxide, SPIO)Wf I, H—2RBUF4IM
Fe R, BT AR R e i ST REAG X HH,
£34%Mn — DPDP (mangafodipir), Gd — BOPTA (gadobenate), Gd-
EOB-DTPA (gadoxetic acid),,

SPIO 3435 MRI 9 = EGARF 510 T2WI H1 T2*WI, FElE
Kupffer i $E B SPIO, #kABLBUBMER Y SBUTIHE S48, T
KEBFREG MR, THREBHRE, MTRETEE
Kupffer UM A4 S SPIO gy h8E, 15 SBERAHEER,
AT B2 -5 R B4 S AR

B AT 4B 55725 40 RN A1 DN ] ASER SPIO, i HCC B4
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A Kupffer JIfel HDIBEREE, EILDBOEUREI SPIO, &t
AT AR Bhi5 WiAE AL FFAE PO AR X 4545 . B2 7R, HCC X SPIO
MEBEESEMEBEAM XM, HRF/ME HCC SPIO 3B /5
MEBREASDNE —EMES, LR M N — HEE.

ST AR AL AN BB 0 SPIO (AR, A IS0
REIRGT & L AR AT IFREDUN LA MR $R A, BFA
BN H SR MR B A AR R R S RS T R T
BTN, AT ARER B R ELNER, YB3t
Wi, BaEHCC 5DNEZ B %I L AT EBNE ML HCC
£ SPIO, A4 DN AJUARHAE M4, 1 HCC af AR
Z g, Bk R AR A AR B AT RIS o . R
MR St — R LI T A A ¢ TR, 02
A BT AE B A TR TR,

HERBA SAERT RS RS AR, B T RA A
T W RAER, T8 TIWI L AFaEF1E4 A s g R
SN, MAEA AR EIRERSS LT, Mn -
DPDP $#3% MRLA B T HF It 45 1T ag 5 Bio G, W7 RAE = HCC

FNH FI#4} &4k HCC AF#H Mn — DPDP (i, {ER2H
FHZ TRMINEHERES, AR AR, R
(404455 24h), J&][EHFSERTP Mn-DPDP ZHIRHEM, F5 T
Ve, BRIHIR(ES S R EASRE SRR, BTAER MM
BRTREREGR B MER. MEZE# HCCFEMn-DPDP 5| A
J&, BT RA SR Mn-DPDP (I8, 3858/5 FERTAEIRIL
e Rt (Bl Py S A B S BUE R R XT 1E, AR T AL
H, 24 h SRR ERIAGT R, BERAATHESEHEME
1] JE] B AL 4R R o e R R 58 R L S B 0% Min-DPDP
HMA#HAE X,

HF MR BARMRE# S, SHBHAIERAME AL
B, LAAERRIEX KRR SN AT BRE, MR
MR R A RIER/N, ReMRMMEERSHS, B, #
MR $3RK 2 P ARAL T E e, R A B AR S H
FRFIRAS AR R o] AR E B AR S, XA AR
(K2 W AT TR R AT AR S AT 4iHatE. Gd-DTPA
VR SR HU AR A B 7T BB I (R R R T 160 o

BRI, FFE— R L AR S HCC MEfE B, RN,

BE ik Reference

1.Terminology of nodular hepatocellular lesions.
International Working Party. Hepatology, 1995,
22. 983-993.

2. Kobayashi M, lkeda K, Hosska T, et al. Dysplastic
nodules frequently develop into hepatocellular
carcinoma in patients with chronic viral hepatitis
and cirrhosis, Cancer, 2006, 106, 636-647.

3 .Kojiro M. Focus on dysplastic nodules and
early hepatocellular carcinoma. an Eastern point
of view, Liver Transpl, 2004, 10. S3-S8.

4 Park YN, Yang CP, Fernandez GJ, et al.
Neoangiogenesis and sinusoidal “capillarization”
in dysplastic nodules of the liver, Am J Surg
Pathol, 1998, 22, 656—662,

5.Roncalli M, Roz E, Coggi G, et al. The
vascular profile of regenerative and dysplastic
nodules of the cirrhotic liver, implications for
dignosis and classification. Hepatology, 1999,
30. 1174-1178.

6.1to K, Mitchell DG, Gabata T, et al.
Hepatocellular carcinoma. association with
increased iron deposition in the cirrhotic liver
at MR imaging. Radiology, 1999, 212. 235—
240.

7.Hayashi M, Matsui O, Ueda K, et al. Progression

to hypervascular hepatocellular carcinoma.’

correlation with intranodular biood supply
evaluated with CT during intraarterial injection
of contrast material. Radiology, 2002, 225.
143-149.

130

8 .Mitchell DG, Rubin R, Siegelman ES, et al,
Hepatocellular carcinoma within siderotic
regenerative nodules. appearance as a nodule
within a nodule on MR images. Radiology,
1991, 178. 101-103,

.Takayama T, Makuuchi M, Hirohashi S, et al.

©

Malignant transformation of adenomatous
hyperplasia to hepatocellular carcinoma, Lancet,
1990, 336. 1150-1153,
10.Borzio M, Fargion S, Borzio F, et al. Impact
of large regenerative, low grade and high grade
dysplastic nodules in hepatocellular carcinoma
development. J Hepatol, 2003, 39. 208—214.
Kojiro M, Roskams T. Early hepatocellular

carcinoma and dysplastic nodutes. Semin Liver
Dis, 2005, 25. 133~142.

12.Park YN, Kim YB, Yang KM, et al. Increased
expression of vascular endothelial growth factor
and angiogenesis in the early stage of multistep
hepatocarcinogenesis. Arch Pathol Lab Med,
2000, 124. 1061-1065.

13.lkeda K, Saitoh S, Suzuki Y, et al. Relationship
of angiographic finding with neovascular structure
detected by immunohistochemical staining of
alpha—smooth muscle actin in small hepatocellular
carcinoma, J Gastroenterol Hepatol, 1998, 13.
1266—1273.

14 Thiese ND, Park YN, Thung SN. "Vascular
profiles" of regenerative and dysplastic nodules.
Hepatology, 2000, 31, 1380-1381.

15 Matsui O, Kadoya M, Kameyama T, et al.

Benign and malignant nodules in cirrhotic livers.
distinction based on blood supply. Radiology,
1991, 178, 493-497.

.Efremidis SC, Hytiroglou P. The multistep process

=23

of hepatocarcinogenesis in cirrhosis with imaging
correlation. Eur Radiol, 2002, 12, 753—764.

17.Lim JH, Kim EY, Lee WJ, et al. Regenerative

~

nodules in liver cirthosis. findings at CT during
arterial portography and CT hepatic arteriography
with histopathologic correlation. Radiology,
1889, 210, 451-458.

18 Krinsky GA, Lee VS, Theise ND, et al.
Hepatocellular carcinoma and dysplastic nodules
in patients with cirrhosis, prospective diagnosis
with MR imaging and explantation correlation.
Radiology, 2001, 219, 445-454.

18 Krinsky G. Imaging of dysplastic nodules and
small hepatocellular carcinomas. experience with
explanted livers. Intervirology, 2004, 47. 191—
198,

20.Shinmura R, Matsui O, Kobayashi S, et al.
Cirrhotic nodules. association between MR
imaging signal intensity and intranodular blood
supply. Radiology, 2005, 237. 512-519.

21 Earls JP, Theise ND, Weinreb JC, et al.
Dysplastic nodules and hepatocellular carcinoma.
thin—section MR imaging of explanted cirrhotic
livers with pathologic correlation. Radiology,
1996, 201. 207-214,

22 .Tajima T, Honda H, Taguchi K, et al. Sequential
hemodynamic change in hepatocellular carcinoma



#% MUR WEN
HuiXU, Jing-xia XIE, Zheng-han YANG

and dysplastic nodules. CT angiography and
pathologic correlation. AJR Am J Roentgenol ,
2002, 178. 885-897.

23 .Pavone P Giuliani S, Cardone G et al.Intraarterial
portography with gadopentetate dimeglumine,
improved .liver—to—lesion contrast in MR
imaging. Radiology,1991,179.693-697,

24 Yu JS, Kim KW, Lee JT, et al. MR imaging
during arterial portography for assessment of
hepatocellular carcinoma; comparison with CT
during arterial portography. AJR Am J
Roentgenol, 1998, 170. 1501-1506.

25.Youk JH, Lee JM, Kim CS. MRI for detection
of hepatocellular carcinoma. comparison of
mangafodipir trisodium and gadopentetate
dimeglumine contrast agents. AJR Am J
Roentgenol, 2004, 183. 1049~1054.

26.Kim YK, Kwak HS, Kim CS, et al. Hepatocellular
carcinoma in patients with chronic liver disease.
comparison of SPIO—enhanced MR imaging and
16—detector row CT. Radiology, 2006, 238.
531-641,

27 .Miles KA, Hayball MP, Dixon AK, Functional
images of hepatic perfusion obtained with

dynamic CT. Radiology, 1993, 188. 405-
411,
28.Van Beers BE, Leconte |, Mateme R, et al.
Hepatic perfusion parameters in chronic liver
disease. dynamic CT measuwrements correlated
with disease severity. AJR Am J Roentgenol
2001, 176, 667—673.
.Fournier LS, Cuenod CA, de Bazelaire C, et
al. Early modifications of hepatic perfusion

2

o

measured by functional CT in a rat model of
hepatocellular carcinoma using a blood pool
contrast agent. Eur Radiol, 2004, 14, 2125~
2133,
30.Materne R, Smith AM, Peeters F, et al.
Assessment of hepatic perfusion parameters with
dynamic MRI. Magn Reson Med, 2002, 47.
135-142,
.Van Beers BE, Materne R, Annet L, et al.
Capillarization of the sinusoids in liver fibrosis.

3

noninvasive assessment with contrast—enhanced
MRI in the rabbit., Magn Reson Med, 2003,
49, 692-699.

32.Hui Xu, Jing—Xia Xie, Xuan Li, et al. Perfusion—
weighted MRI in evaluating the intranodular

hemodynamic characteristics of dysplastic nodules
and hepatocellular carcinomas in an experimental
rat model. J Magn Reson Imaging, 2008, 27.
102-109.

33 Vogl TJ, Stupavsky A, Pegios W, et al.
Hepatocellular carcinoma. evaluation with
dynamic and static gadobenate dimeglumine—~
enhanced MR imaging and histopathologic
correlation. Radiology, 1997, 205. 721-728.

34 Kato H, Kanematsu M, Kondo H, et al.
Ferumoxide—enhanced MR imaging of
hepatocellular carcinoma. correlation with
histologic tumor grade and tumor vascularity. J
Magn Reson Imaging, 2004, 19. 76-81.

35.Kondo H, Kanematsu M, Hoshi H, et al.
Preoperative detection of malignant hepatic
tumors, comparison of combined methods of
MR imaging with combined methods of CT.
AJR Am J Roentgenol, 2000, 174, 947-954,

36.Savellano DH, Kostler H, Baus S, et al.
Assessment of sequential enhancement patterns
of focal nodular hyperplasia and hepatocellular
carcinoma on mangafodipir trisodium enhanced
MR imaging. Invest Radiol,2004,39.305-312.

131



FFAL 255 % S A O 2 B B TSR [H hGEE ..

fE#: B, WHEGE, MIEI,  Hui XU, Jing-—xia XIE, Zheng-han YANG

(== e PR, WIS, Hui XU, Jing—xia XTE (JEaCORS25E <P BeUp AL 100191, k50, BIER
, Zheng—han YANG (T A= Jb 3 I B B8 b 5O 58 Tl R B 2 B iy #F, 100730, db50)

i R

HELT) 4 CONTEMPORARY MEDICINE

B0 2008, 01 (21)

1. Ito K;Mitchell DG;Gabata T Hepatocellular carcinoma:association with increased iron deposition in

the cirrhotic liver at MR imaging 1999

2.Roncalli M;Roz E;Coggi G The vascular profile of regenerative and dysplastic nodules of the

cirrhotic liver:implications for diagnosis and classification[#FCHAFI] 1999 (5)

3. Park YN;Yang CP;Fernandez GJ Neoangiogenesis and sinusoidal”capillarization”in dysplastic nodules

of the liver [4PCHATI] 1998 (6)

4.Yu JS;Kim KW;Lee JT MR imaging during arterial portography for assessment of hepatocellula

carcinoma:comparison with CT during arterial portography 1998

5.Pavcne P;Giuliani S;Cadone G Intraarterial portography with gedopentetate

dimegltxnine:improved. liver—-to—lesion contrast in MR imaging 1991

6.Kojiro M;Roskams T Early hepatocellular carcinoma and dysplastic nodules[#P3CHAFI] 2005

7.Borzio M;Fargion S;Borzio F Impact of large regenerative, low grade and high grade dysplastic

nodules in hepatocellular carcinoma development[#F3CHAF]] 2003

8. Kobayashi M;Ikeda K;Hosaka T Dysplastic nodules frequently develop into hepatocellular carcinoma

in patients with chronic viral hepatitis and cirrhosis 2006

9. Savellano DH;Kostler H;Baus S Assessment of sequential enhancement patterns of focal nodular

hyperplasia and hepatocel lular carcinoma on mangafodipir trisodiun enhanced MR imaging[#3C3iF]]

2004 (5)

10. Kondo H;Kanematsu M;Hoshi H Preoperative detection of malignant hepatic tumors:comparison of

combined methods of MR imaging with combined methods of CT 2000

11. Takayama T;Makuuchi M;Hirohashi S Malignant transformation of adenomatous hyperplasia to

hepatocellular carcinoma[#F3CHAT]] 1990

12. Mitchell DG;Rubin R;Siegelman ES Hepatocellular carcinoma within siderotic regenerative

nodules:appearance as a nodule within a nodule on MR images 1991

13. Flayashi M;Matsui O;Ueda K Progression to hypervascular hepatocellular carcinoma:correlation with

intranodular blood supply evaluated with CT during intraarterial injection of contrast material 2002

14.Kojiro M Focus on dysplastic nodules and early hepatocellular carcinoma:an Eastern point of view

[HhScHAF]] 2004 (2 suppl 1)

15. Kato H;Kanematsu M;Kondo H Ferumoxide—enhanced MR imaging of hepatocellular carcinoma:correlation

with histologic tumor grade and tumor vasculaity 2004

16. Vogl TJ;Stupavsky A;Pegios W Hepatocellular carcinoma:evaluation with dynamic and static



http://d.g.wanfangdata.com.cn/Periodical_ddyx200821028.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e6%95%ac%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%ad%a3%e6%b1%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hui+XU%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jing-xia+XIE%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zheng-han+YANG%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8c%97%e4%ba%ac%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%89%e5%8c%bb%e9%99%a2%e6%94%be%e5%b0%84%e7%a7%91%2c100191%2c%e5%8c%97%e4%ba%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%ab%e7%94%9f%e9%83%a8%e5%8c%97%e4%ba%ac%e5%8c%bb%e9%99%a2%e6%9a%a8%e5%8c%97%e4%ba%ac%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%ba%94%e4%b8%b4%e5%ba%8a%e5%8c%bb%e5%ad%a6%e9%99%a2%e6%94%be%e5%b0%84%e7%a7%91%2c100730%2c%e5%8c%97%e4%ba%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%ab%e7%94%9f%e9%83%a8%e5%8c%97%e4%ba%ac%e5%8c%bb%e9%99%a2%e6%9a%a8%e5%8c%97%e4%ba%ac%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%ba%94%e4%b8%b4%e5%ba%8a%e5%8c%bb%e5%ad%a6%e9%99%a2%e6%94%be%e5%b0%84%e7%a7%91%2c100730%2c%e5%8c%97%e4%ba%ac%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-ddyx.aspx
http://c.g.wanfangdata.com.cn/periodical-ddyx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ito+K%3bMitchell+DG%3bGabata+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Roncalli+M%3bRoz+E%3bCoggi+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021559277.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021559277.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Park+YN%3bYang+CP%3bFernandez+GJ%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021717564.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021717564.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yu+JS%3bKim+KW%3bLee+JT%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e24.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pavcne+P%3bGiuliani+S%3bCadone+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e23.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e23.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kojiro+M%3bRoskams+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1055-s-2005-871193.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Borzio+M%3bFargion+S%3bBorzio+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1016-S0168-8278(03)00190-9.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1016-S0168-8278(03)00190-9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kobayashi+M%3bIkeda+K%3bHosaka+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Savellano+DH%3bKostler+H%3bBaus+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210094107.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210094107.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kondo+H%3bKanematsu+M%3bHoshi+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e35.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e35.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Takayama+T%3bMakuuchi+M%3bHirohashi+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1016-0140-6736(90)92768-D.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1016-0140-6736(90)92768-D.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mitchell+DG%3bRubin+R%3bSiegelman+ES%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Flayashi+M%3bMatsui+O%3bUeda+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kojiro+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ028680037.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kato+H%3bKanematsu+M%3bKondo+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e34.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e34.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vog1+TJ%3bStupavsky+A%3bPegios+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e33.aspx

gadobenate dimeglumineenhanced MR imaging and histopathologic correlation 1997

17.Hui Xu;Jing—Xia Xie;Xuan Li Perfusionweighted MR[in evaluating the intranodular hemodynanic

characteristics of dysplastic nodules and hepatocellula carciranas in an experimental rat model 2008

18.Nan Beers BE;Materne R;Annet L Capillaization of the sinusoids in liver fibrosis:noninvasive as—

Sment with contrast—enhanced MRI in the rabbit 2003

19. Materne R;Smith AM;Peeters F Assessment of hepatic perfusion parameters with dynamic MRI[#h3CHiH)

1 2002(1)

20. Fournier LS;Cuenod CA:;de Bazelaire C Early modifications of hepatic perfusion measured by

functional CT in a rat model of hepatocellular carcinoma using a blood pool contrast agent 2004

21.Van Beers BE;Leconte!Mateme R Hepatic perfusion parameters in chronic liver disease:dynamic CT

measurements correlated with disease severity 2001

22.Miles KA;Hayball MP:;Dixon AK Functional images of hepatic perfusion obtained with dynamic CT 1993

23.Kim YK;Kwak HS;Kim CS Hepatocellula carcinoma in patients with chronic liver disease:comparison

of SPI0-enhanced MR imaging and 16-detector row CT[#F3CHAT]] 2006

24.Youk JH;Lee JM;Kim CS NMI far detection of hepatocellular carcinoma:comparison of mangafodipir

trisodium and gadopentetate dimeglumine contrast agents 2004

25. Tajima T;Honda H;Taguchi K Sequential herriodynamic change in hepatocellular carcinoma and

dysplastic nodules:CT angiography and pathologic correlation 2002

26.Earls JP;Theise ND;Weinreb JC Dysplastic nodules and hepatocellular carcinoma:thin-section MR

imaging of explanted cirrhotic livers with pathologic correlation 1996

27. Shinmura R;Matsui 0;Kobayashi S Cirrhotic nodules, association between MR imaging signal intensity

and intranodular blood supply[4ZFCHEAFI] 2005(2)

28. Krinsky G Imaging of dysplastic nodules and small hepatocellular carcinomas:experience with

explarted livers[#F3CHIT] 2004 (3-5)

29. Krinsky GA;Lee VS;Theise ND Hepatocellular carcinoma and dysplastic nodules in patients with

cirrhosis, prospective diagnosis with MR imaging and explantation correlation 2001

30.Lim JH;Kim EY;Lee WJ Regenerative nodules in liver cirrhosis:findings at CT during arterial

portography and CT hepatic arteriography with histopathologic correlation 1999

31.Efreanidis SC;Hytiroglou P The rnultistep process of hepatocarcinogenesis in cirrhosis with

imaging correlation 2002

32.Matsui 0;Kadoya M;Ksmeyama T Benign and malignant nodules in cirrhotic livers:distinction based

on blood supply 1991

33. Thiese ND;Park YN;Thung SN “Vascular profiles”of regenerative and dysplastic nodules 2000

34. Tkeds K;Saitch S;Suzuki Y Relationship of angiographic finding with neovascular stricture

detected by immunohistochemical staining of alpha-smooth muscle actin in small hepaocellular

carcinoma 1998

35.Park YN;Kim YB;Yang KM Increased expression of vascular endothelial growth factor and

angiogenesis in the early stage of rnultistep hepatocarcinogenesis 2000



http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e33.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hui+Xu%3bJing-Xia+Xie%3bXuan+Li%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e32.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e32.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Nan+Beers+BE%3bMaterne+R%3bAnnet+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e31.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e31.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Materne+R%3bSmith+AM%3bPeeters+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ027000579.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fournier+LS%3bCuenod+CA%3bde+Bazelaire+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e29.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e29.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Van+Beers+BE%3bLeconte!Mateme+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e28.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e28.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Miles+KA%3bHayball+MP%3bDixon+AK%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e27.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kim+YK%3bKwak+HS%3bKim+CS%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1148-radiol.2381042193.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1148-radiol.2381042193.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Youk+JH%3bLee+JM%3bKim+CS%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e25.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e25.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tajima+T%3bHonda+H%3bTaguchi+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e22.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e22.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Earls+JP%3bTheise+ND%3bWeinreb+JC%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e21.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e21.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shinmura+R%3bMatsui+O%3bKobayashi+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021146674.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021146674.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Krinsky+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023422592.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ023422592.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Krinsky+GA%3bLee+VS%3bTheise+ND%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e18.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lim+JH%3bKim+EY%3bLee+WJ%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e17.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Efreanidis+SC%3bHytiroglou+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e16.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Matsui+0%3bKadoya+M%3bKsmeyama+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e15.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Thiese+ND%3bPark+YN%3bThung+SN%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ikeds+K%3bSaitch+S%3bSuzuki+Y%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Park+YN%3bKim+YB%3bYang+KM%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e12.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e12.aspx

36. Jerminology of nodular hepatocellular lesions International Working Party 1995

A CHERE: http://d. g wanfangdata. com. cn/Periodical ddyx200821028. aspx



http://d.g.wanfangdata.com.cn/ExternalResource-ddyx200821028%5e1.aspx
http://d.g.wanfangdata.com.cn/Periodical_ddyx200821028.aspx

