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MRIZ W K 58 T B i R AN

AR, TR REE INE (1. AFEHEEX ANREREEEER, AR 010017; 2. N5 HHE
XN RERE HEAEEAR, MEAERS 010017; 3. & ERICEM B IR AL 65 100015)

WE: B Wi KRR, PHAMRI (magnetic resonance imaging)  7EFF9 (1 & 42 &k e it
G ZENE, AERRE B2 MRS . 753% 32 FUKRIUHDEN (diethylnitrosamine )

JE IS K R Y, 7ERT AR AL il b IR AR B 45 5 ARG P A2 45719 (regenerative nodule,

RN) . A HLHY g #E 1 24 4545 (dysplastic nodule, DN) . JF4HfufE (hepatocellular carcinoma,

HCC) . MM G, ZiIPROPELLER (periodically rotated overlapping parallel lines with enhanced
reconstruction) MRI (CBREUIIAL, T2, TIHORL KB4 3858 ) F40, D2 AR IR 17 2 1H IR LR 2L
(apparent diffusion coefficient, ADC) {HAIT2MH. MK ITFAMBL M EADCHIT2E, RiE4
PGV EAE LA e W . 45 R PROPELLER UG AN S & 2 308 5 /2 W AR ROAR ELRC v, JEH &1
FUR R H BB 3 5 . (0 R T LRI T2 04 EAE A gt 1 I AT 2R B R T 5 R ISR RRAIE

FADCHMIT2E /2 (4.04 +0.28) x 10° mm?/s, (1459.8 £312.9) x 107 s, &&= TRN, DN,

HCCHIADCHIT2MH, 2 FEAL2%5E L (64HPY< 0.001) ; MR ADCHT2ME /> MR (3.57 £
0.44) x 10° mm%s. (1377.9 +228.5) x 107 s, thE¥EH RN, DN, HCCHJADCHIT2{H, %5 H
B (641PH< 0.001) ; SRMEHCC. DNAIRNZ [A], ADCHIT2{H L B E V%R, A3
AR 2 1), ADCHIT2{E R EMEZER . 45t DENAEW LA & K R M AFHEILERN. DN &ZHCC
M2 B BORAS L FE s 2 B PROPELLER MRS T 52 & I R A5 A8 2 — R AT AT R 7 vk A
PROPELLER MRIFZAR, & &JADCHIT2I & Re OS2 (L [E A 19 HARRCHE 2 S 80K, UG OCHL il 5 HE &
(i3 thi: FIFIPROPELLER MRIFATE 00 B WIS W 7 ZOF 0 & TS VAN 7 T ER At T B4k
o

J##i7): PROPELLER MRI; HH@JE R H457T; DEN

Clinical value of MRI for diagnosing hepatocarcinogenesis in Wistar rat model
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Abstract: Objective To evaluate the imaging diagnosis value of magnetic resonance imaging in
hepatocarcinogenesis to provide evidences for early stage of hepatocellular carcinoma diagnosis . Methods
A liver tumor model of hepatocarcinogenesis model of rats were established after 32 rats drunk with
diethylnitrosamine. Hepatic nodules on the basis of cirrhosis included regenerative nodule (RN), dysplastic
nodule (DN), hepatocellular carcinoma (HCC), hamangiom and cyst, and PROPELLER (periodically rotated
overlapping parallel lines with enhanced reconstruction) magnetic resonce imaging (MRI) (diffusion-
weighted, T2 mapping, T1-weighted and some contrast enhances) were performed. Apparent diffusion
cocefficient (ADC) maps and T2 maps of each tumor were generated. ADC and T2 values for each type of
hepatic nodule were measured, whose imaging diagnosises were confirmed finally by histopathology. Results
PROPELLER images and resultant parametric maps were inherently mutual registration without image
distortion or motion artifacts. All types of hepatic nodules displayed complex imaging characteristics within
conventional T1- and T2-weighted images. The ADC and T2 value of cyst were (4.04 x 10° = 0.28x 107 )
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mm?/s, (1459.8 £ 312.9) x 107 s, respectively, and significantly higher than ADC and T2 value of RN, DN,
and HCC (P < 0.001) .The ADC and T2 value of hemangioma were (3.57 = 0.44 ) x 10 mm’/s, (1377.9
+228.5) x 107 s, respectively, and significantly higher than ADC and T2 value of RN, DN, and HCC (P <
0.001) too. However, there was no significant difference of ADC and T2 value between HCC, DN, and RN.

Also, there was no significant difference of ADC and T2 value between cyst and hemangioma. Conclusions

DEN can successfully induce cirrhosis, RN, DN, and HCC in rats, which include a multistep pathy process.

Multishot PROPELLER MRI is a promising method for quantitative abdominal oncologic imaging. Using

PROPELLER MRI techniques, quantitative measurements of ADC and T2 could provid inherently mutual

registration parametric maps without image distortion or obvious motion artifacts. They provide the theoretical

basis for early diagnosis, therapeutic evaluation, and prognosis of HCC by PROPELLER MRI techniques.
Key words: PROPELLER MRI; Hepatocarcinogenesis; Hepatic nodules; DEN
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AR (JZ2E=3 mm) 5E8EE. HMSHEHE:
FOV (field of view) = 48 x 48 mm’, Z%E[F= 192 x
192, Z3[A15p#E%=0.6 x 0.6 x 3.0 mm’, 55 (band
width, BW) = 400 Hz/pixel. T2WEZ#/&: TR
(repetition time) = 3.4 s, TE (echo time) = §9.3
x 107 s, TIWEZHN: TR = 600 x 10”7 s, TE
=14.0 x 10° s, ETL (echo train length) =3, ZJ&
=3mm, Z#=12, JZ[AfE=0mm, NEX (number
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- (ES) o TERARTRAL, ARk ~SEAEAR,
FH 10% (1) B % 5 0 18] 5 e i B A A o 48 [l o e
KIGAEAE, 3~5 um)f, 4THE (hematoxylin
and eosin) %:ff,,
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H BT T2WIFDWI [ 22 B 2 WL 5% 8 A,
I I 5 A P R AR P A5 X B, G A B ) 24
PR BAG A, SEXT SN GE T T T X A %2
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Fi, ZREEAFSL, @IE27MHCC, 64DN, 114 BN s 5k,

RN, 6MFEMAI6N MR . BT A R4 17 ANFEEHFIRFEEFTIT2W,. DWILL TIW, ADC
T1W$DT2W@1%tE%E%%E%A%#%ﬁ TET2W.  BUER. B sm i S B g Bos WK 1-4.
DW (b =0 s/mm>) K% FRNIER SMCEEES, 2.1 E1R 205 k20 & i 9% B 22 90F st HCC,
ETIWEME BE 5T LBk . DNIE S ERE  HEUE S HIA20/ . 17/ 148 &9 i [F— &AL
T2WHITIWENZ 2B B8 . HCCIETIWENER A /EA F B B2 G 2 EE . B1N20 8 1 —
FARXHF AR E R ERME ST . AFESH ANEE EBRME (FikFTR) ET2W (T2, =
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FEWBRMKEES, MBERKMHCCEFRA MM FREMTFHSRE R MR EES, ADCE EHCCH

1-A (20W) 1-B 20W) IC (20)

R,

= -

ID(ZOW) ' 1-E(20)  LLH & E(20W)

1-A (17W) 1-B (17W) 1-C (17W) D (17W)

1-A (14W) 1-B (14W) 1-D (14W) 1-A (OW)

.1 HCC (HIJTLFET) E’JEj]ILa‘I&E
E: 1-A QQ0W. 17W. 14W. 9W) 4351 A [F — 07 B k72 200 17, 14 A1 9 JEARI I T2 B: 1-B (20W. 17W. 14W) 4351 A 6 — 1
B IEAE S A R I DWL; 1-C (20W. 17W) N — 67 B kL&A R 810 TIW B 1-D (20W. 17W. 14W) AR —hL B Lk
BT NI ADC B 1-E (20W) Jy 20 Ji i3 S EL w8 e s R 375 i) TIW 3B 4% 1-H & E (20W) 20 FARPR LR (X
20) H & E FHESE N HCC.

%1 TEFEREFFLSL ADC ER T2E (x +5)

HCC (27 #1]) DN (6 41) RN (11 4]) EhF (6 4)) g g (64])
ADC (% 10° mm%s) 1.83+0.25 2.21+0.80° 171+ 037 4.04 +0.28° 3.57 +0.44°
T2{& (x107s) 113.2£49.6 90.1 +17.1° 75.8+12.3" 1459.8 + 312.9¢ 1377.9 + 228.5"

VE: 5 HCC 41b#s, *r=-1.138, *"P=0.305; °r=1.054, "P=0.310; ¢=-18.812, ‘P=0.000; ‘1=-6.571, ‘P=0.000; ‘r=1.950, ‘P=0.063; 't=
3.646, 'P=0.056; % =-11.454, *P=0.000; "t=-17.919, "P=0.000; 5 DN #4iLt4, °r=1.800, "P=0.092; ‘t=-5273, ‘P =0.000; ‘t=-1477, ‘P
=0.000; =2.003, P=0.064, % =-11.666, *P=0.000; "r=-8.973, "P=0.000; 5 RN Z4LtE, *=-13.367, P=0.000; 1=-4.804, ‘P=0.001; ¥
=-11.801, *P=0.000, "t=-13.048, "P=0.000; SEERALILE, 4=3.393, ‘P=0.103; "t=0.469, "P=0.066
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RS S (T2, =0.06845s) ; DWILE NS
T THRRNKES, PRAREES: ADCIE:

ADC,, = 1.44 x 10° mm’/s. 14/&EHEH (Fik i)

T2W BoR N sUIRFS {55 (T2,;, = 0.0671s) , DWI
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10°mm?*/s) BT ERAG . 138 P kT2 5o M SR
MEES (T2,;=0.06912 s) , DWLERN SR FY
Fifs5, ADCiE (ADC,; =2.04 x 10° mm®/s) %15
JI T LOJE I A R AR WA S 5 .
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4-E (20W)

4-H & E (20W)

4-C (20W) 4-D (20W)

B4 MERE CRETLRR) FEM (GEEFKER) BEBE
E: 4-A (20W) 7E 20 AR T2 B, 4-B (20W) SAPFEETE 20 A DWIL; 4-C (20W) N9 HE7E 20 IS () TIW E; 4-D (20W)
S AETE 20 IR ADC Bl 4-E (20W) 2y 20 JEIR VRS ALZE I — B LR Rk TIW AR S 4-H & E (20W) 20 JEIJikl (4

TR B (X 20) H & E BUGIIES Y M98 .

5 oM rER
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3 1ig

FEARTHF T F, FEDENE-S HFE R /) SR
B, XTSI 2 2508 EMRI, G X0 4
95 28 1 14 o A S O AR TR ) e B M

HCCZ 5 Z DR R BT R A 45
TR R B A R 4E T I R 2 B B B EHCC .
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