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P | y-= % & I 77 (adenosine triphosphate, ATP).3-ATP #l
aATP. 25 R R R [ I £F 4e 46 43 84 9 PME,PDE J2 PME/
PDE Z [8] 4 B 8 22 51 , ik PME/PDE 52 —A>12 Wi 21 4546 ™
S A BUR LTS 4R s PME/PDE #5 45 T 85 42 7% BT J0E & 8 A8 it
8 i G i A AR

Lim %V a3 % 47 6179 B R & 19 P-MRS #f 57 &
W e Z PR TR YT G X B R PME/PDE A8 FEAR,
PME FI PDE "] 4 2y — F 3T f i R 36 97 %R 09 TC 8P4 A T
B, Noren %13\ }y PDE J& £ 4 4k i b5 75 - AC ZE I IR 1 &
—MARA I XA R B 5 b o B AT AT dE AL Y s b HOH IR A K
(DR

. PME
A(’_PMEHDDE (L

Cho 2 BF 98 Rk B, & % W & 4 ¥ (glutamate complex,
Glx) . W g #. )5 B ( phosphomonoesterase, PME) , B J5 (glyco-
gen) Tl 4 %4 B &2 5 ) (glucose complex, Glyu) B 3 &= 5 BT 2T 4k
A B AR BE A G, I H 5 20 00 H 2 A 0T AR — 2, RN R
U PR P9 H-MRS £ 25 7512 W 21 2k {6 R B K 43 3 v A ] B
SBURFIGKE . Orlacchio %™ % 6 fil e B i3 I8 2 1 23 BilJiF 7%
o E 52 S 9 B 48 5 7 R L 1Y SR AT 3. 0T ' H-MRS #a # , #F
FR B 5 H-MRS £ £ f8 [X 7 42 0 5 A B2 Al b A
H . MRS 1EN— P S bl Az 9 1 Az A A 3T 00 G 6 P A s T B
HoE PR R R A S5 AR AR F )RR . MR GE B O s kI IIE MRS £
A — E 15 W, R A A R PL S R AP H-MRS R P-
MRS 1) 4k 2 10 8% 1 R [7] i 35 304 (75 2% Fh Ak & 110 U5 0
Z AV HE & A LU IX 705 J5 & B B T8, (B2 AR 10 A
A B ZEIE MRS 75 20— 5% .

MRE

SRR A EH 2R Y o ) TR L XE o SURD B 2H 2R
L P B SR 28 S BRI U S LR 4 N R 1T A A
HEE IR 2 SR e R B0k R 440 5 R L 2 TR 2



456

T 2E 2 M 2010 4F 4 A58 25 %5 4 ) Radiol Practice, Apr 2010, Vol 25, No. 4

TR AR I — R AR T 1. SRk BRI T AL SR S L R — A
AR AL T B B AR B R N B (8 TEVE 25 L 4
SURPRG S 2 R AR 8 o dme ), B AR R TE B 7 2 B R A
KRN o B S S R R e R RER M. 2
W58 i — A~ FibroScan 425 i 52 55 M 1 AR 7E T 2F 4 4k 3
Wby B ORAE S

MRE & — g i 20 i F T 0 5 20 208N 3501k i A & O 8
T A TJOR E VR I AR 2 AL R R O I H A R R
T MRE 4 TARK M & R, 5B A R M A DLF
JUA AR ALY . BA 437 40 24 B 58 0 A BR )
TAREAS R S B 18] 5 @ RE N T TS IR K R s @ RE A
P A = 28 10 8% 2% 08 Sf At R s B B0 IR B A

Rouviere 2SI WF 58 % 30, 25 B 4 WA 39 90 38 /0 4R I L {1
AN 2 B JFF JUE A58 8 ) 00 s, BF 90030 i B it B s DR A 2L ME T 2y
BT YIEE BE W] A T AR 4 Ak 41, MRE I F IF £ 48 4k 12 W7 2
T .

Yin S50 X} 35 {51 fif i AR RS K 50 148 Mk R E AT
MRE #6258 & 3, JHF A P 4 1 35 1 2 00wy T (Bl % B2, ELJFF Mk
PR B BE 2 I 27 4 1 43 391 4 386 1T 48 A » MIRE A Sy — Fh 22 4 |
To A 0 K 2 T B 7E PR AR 2 A0 R B O T B B 2
e .

Huwart 2850758 0 % 141 {5148 ¥: JF 5% & & 17045 MRE . @
PR AR R A RR Bk 7% Wl / 1/ AR 36 X (aspartate ami-
notransferase to platelets ratio index, APRID) % [{) 5 2% , 5 &%
2 BB AR B B F2 B i P 45 R R B MRE 1 £ AR i
Ly FR R0 75 TR AR B 78 2T 4E Ak 43 0 07 1A SE AT (932 W
k.

MRE J& —Fl e g o 8 19 IF 21 e Ak 3 W s 18 % 0 ik B
LT W5 8 75 B8R 5 T B AR T AN M P A T BE 9 RS M
SR MRE B0 5 18 40 76 28 B B, A SC T e /b i 2 Rk
A B RIS o 10 HL A T 5 R U R e 1 B B R A Ry g —
A 5EE , Bt MRE B i A GETE I K 15 2072 Wi H .

SE K

[1] Afdhal NH, Nunes D. Evaluation of liver brosis:a concise review
[J]. Am J Gastroenterol,2004,99(6):1160-1174.

[2] Strader DB, Wright T, Thomas DL, et al. Diagnosis. management.
and treatment of hepatitis C[[J]. Hepatology, 2004, 39 (4):1147-
1171.

[3] Gish RG. Current treatment and future directions in the manage-
ment of chronic hepatitis B viral infection[ J]. Clin Liver Dis, 2005,
9(4):541-565.

[4] Cadranel JF, Rufat P, Degos F. For the group of epidemiology of
the french association for the study of the liver (AFEF). Practices
of liver biopsy in France: results of a prospective nationwide sur-
vey[ J]. Hepatology,2000,32(3) :477-481.

[5] Bedossa P,Dargere D,Paradis V. Sampling variability of liver bro-
sis in chronic hepatitis C[J]. Hepatology,2003,38(6) :1449-1157.

[6] Hughes-Cassidy F,Chavez AD.Schlang A, et al. Superparamag-
netic iron oxides and low molecular weight gadolinium chelates are
synergistic for direct visualization of advanced liver fibrosis[J]. ]
Magn Reson Imaging,2007,26(3) :728-737.

[7] Macarini L, Marini S, Milillo P, et al. Double-contrast MRI (DC-

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

MRD in the study of the cirrhotic liver: utility of administering
Gd-DTPA as a complement to examinations in which SPIO liver
uptake and distribution alterations (SPIO-LUDA) are present and
in the identification and characterisation of focal lesions[J]. Radiol
Med,2006,111(8):1087-102.
Annet L,Peeters F, Abarca-Quinones J et al. Assessment of diffu-
sion-weighted MR imaging in liver fibrosis[J]. ] Magn Reson Ima-
ging.2007,25(1):122-128.
Guan S, Zhou KR, Zhao WD, et al. Magnetic resonance diffusion-
weighted imaging in the diagnosis of diffuse liver diseases in rats
[J]. Chin Med J (EngD),2005,118(8) :639-644.
Zhu NY.Chen KM, Chai WM. et al. Feasibility of diagnosing and
staging liver fibrosis with diffusion weighted imaging[J]. Chin
Med Sci J,2008,23(3) :183-186.
Girometti R,Furlan A,Esposito G,et al. Relevance of b-values in
evaluating liver fibrosis:a study in healthy and cirrhotic subjects
using two single-shot spin-echo echo-planar diffusion-weighted
sequences| J]. ] Magn Reson Imaging,2008,28(2) :411-419.
Taouli B, Tolia AJ, Losada M, et al. Diffusion-weighted MRI for
quantification of liver fibrosis: preliminary experience[ ] ]. AJR,
2007,189(4) :799-806.

Ichikawa T, Haradome H, Hachiya J, et al. Perfusion-weighted
MR imaging in the upper abdomen: preliminary clinical experience
in 61 patients[J]. AJR,1997,169(4):1061-1066.

Materne R, Smith AM, Peeters F, et al. Assessment of hepatic
perfusion parameters with dynamic MRI[J]. Magn Reson Med,
2002,47(1) :135-142.

Annet L, Materne R, Danse E, et al. Hepatic flow parameters
measured with MR imaging and Doppler US; correlations with
degree of cirrhosis and portal hypertension[ ] ]. Radiology, 2003,
229(2) :409-414.

Planchamp C, Gex-Fabry M, Becker CD, et al. Model-based
analysis of Gd-BOPTA-induced MR signal intensity changes in
cirrhotic rat livers[J]. Invest Radiol,2007,42(7):513-521.

Kim H, Booth CJ, Pinus AB, et al. Induced hepatic fibrosis in
rats: hepatic steatosis, macromolecule content, perfusion parame-
ters,and their correlations-preliminary MR imaging in rats[]J].
Radiology » 2008, 247(3) :696-705.

Hagiwara M, Rusinek H, Lee VS, et al. Advanced liver fibrosis:
diagnosis with 3D whole-liver perfusion MR imaging-initial expe-
rience[ J]. Radiology,2008,246(3) :926-934.

Dezortova M, Taimr P, Skoch A, et al. Etiology and functional
status of liver cirrhosis by ' P MR spectroscopy[ J]. World ] Gas-
troenterol,2005,11(44) :6926-6931.

Wu B, Song B,Zhou XP,et al. The relationship between ' P mag-
netic resonance spectroscopy and the histopathology of livers of
chronic viral hepatitis patients[ J]. Zhonghua Gan Zang Bing Za
Zhi,2007,15(5) :338-341.

Lim AK,Patel N, Hamilton G,et al. *' P MR spectroscopy in as-
sessment of response to antiviral therapy for hepatitis C virus-re-
lated liver disease[ J]. AJR,2007,189(4):819-823.

Noren B, Dahlgvist O, Lundberg P, et al. Separation of advanced
from mild fibrosis in diffuse liver disease using *' P magnetic reso-
nance spectroscopy[ J 1. Eur J Radiol,2008,66(2) :313-320.

Cho SG,Kim MY, Kim HJ,et al. Chronic hepatitis:in vivo proton



B 2SR 2010 4F 4 H A 25 B4

4 3] Radiol Practice, Apr 2010, Vol 25,No. 4 457

MR spectroscopic evaluation of the liver and correlation with his-
topathologic findings[J]. Radiology.2003,226(1) :288-289.

[247] Orlacchio A, Bolacchi F, Angelico M, et al. In vivo, high-field, 3-
Tesla ' H-MR spectroscopic assessment of liver fibrosis in HCV-
correlated chronic liver disease[ J]. Radiol Med, 2008,113(2):
289-299.

[25] Nobili V,Vizzutti F, Arena U,et al. Accuracy and reproducibility
of transient elastography for the diagnosis of brosis in pediatric
nonalcoholic steatohepatitis[ J]. Hepatology. 2008, 48 (2) ; 442-
448.

[26] Huwart L,Salameh N, Ter Beek L,et al. MR elastography of liver

brosis; preliminary results comparing spin-echo and echo-planar

imagingl ] ]. Eur Radiol,2008,18(11) ;2535-2541.

[27] Huwarta L,van Beersb BE. MR elastography[ ] ]. Gastr? ntérol
Clin Bio,2008,32(1) :68-72.

[28] Rouviere O, Yin M, Dresner MA, et al. MR elastography of the
liver; preliminary results[ J]. Radiology,2006,240(2) :440-448.

[29] Yin M, Talwalkar JA,Glaser KJ,et al. Assessment of hepatic fi-
brosis with magnetic resonance elastography[J]. Clin Gastroen-
terol Hepatol,2007,5(10) :1207-1213.

[30] Huwart L,Sempoux C, Vicaut E, et al. Magnetic resonance elas-
tography for the noninvasive staging of liver fibrosis[J]. Gastro-
enterology,2008,135(1) :32-40.

(Ui H 1:2009-04-30 &[5 H 1] : 2009-08-04)

i E IR CT iRi2— B

BT, R, RERA

R E ST

[hE 5 %KS] R814.42; R735.8 [X#k#RiZEI D [XZE4HS] 1000-0313(2010)04-0457-01

REIHER BELTH.69 %5 KRR st
JE R 3 h, B MK 2 O AW, TR R, T
WK IS L T M el o0 R TE B H, B R IE LR B R
WL PR 2 PR 5 24 M T AR B 45 T L0 5 AR e L R A VS
MREE T 9 RAMBIRYTY R A% . FERRIE 36.3°C Lk
i 88 W /43 PR 20 IR /43 I & 140/90 mmhg, I &~
AL, B A bR R B T B Bk R . JC WL
L A ME A Ml B A B, BEFE IRAE (4 JFF LT 2 R K
Btk B A 5. 7107 /1, s dke 4i i 0. 771 %, 1fi
LR H 144 g/, /MR 121X10° /1, B2 W : SR 4%
% HE5 .

CT HLEL S 7R 2 50 HE IR e, 1 8 2 14 120 kV,
250 mA,0. 75 s, J2J& 7 mm, {f X R 320 mg B
Fi 100 ol JBH bk T8 565 i 30 2 ml/s, 4348 07 b S5 7
LG E AN 25 s FHESIK 60 s 7 # Ik .

CT I P4 7 N0 3% 500 1, LR L 29030 &% R 45
WILZ KBRIE WIEE @ % EE, HRNEEMYS,CT
fH%y 75 HU, 2800 (B 1) . gl # KO0 8 58 )5 0 ko
AU, CT AR $F 75~80 HU, Ju 7 417 » &8 43 /I 3¢ BE g
BRI RS IR (B 2.3) 0 T M B B T L RUEF S 4 I 2 ROR
DU SR RS R WL M ORI A . B RS W O I A
REMRL AT,

TR NEEEL) 9.0 em X 5.6 em K/, FE MK i, 55 6 B
HLUTOREE BB R DLW 3 5K 5 U0 O I 28 A5 A4S 5 A BH 5% 350
O — M E AR 2 3.0 cm /Nl B, 3R T 52 R AR AR AR L o I 45
1. RIS W H 2 rh - 43 0 IR R BB 40 O RGO IR . KD
3.0emX2.0 cm, REMEEERZ, B MME DL HIHE.

TS ISR R IR T AR G R DL B R R . 86 %0 R AT
50~80 % .M THME. HLZIH 1 3, — AN IH# )
& A5 IR 85 7 Fr A 1 i e U o i A 19 18 o 38 % L

S 80 V6 BRI 191 Y A EL A 495 7 s 2 R A b T fk R e e A%

YEZ BT .310051  WT VL, b M a2 I3 e i
EZ A UL (1979 —) , B Wi IL 48 2% A
MRI # A T4,

SRt
SH, B H CT #

A 1 (T%éz,fﬂaiﬁ: i 3%
EReEE RN A EREY. LR
FG . B2 CT &3k
A, 9k R LR (BF)

B3 CT Mm%y, T35
Jakk . KL B3R AL, & R
BiFEGH.

BHIE ., CT b HFEg 55 o 0 5 BE 3
ORGSR, 8 15% ~ 2204, FE B0 Ky BERG L, FH 43 A A HL 1
/'\ﬁﬁmTi‘%f)ujJi’ij PR R, 50 P B A S HE D) S )5 @)
I, 5 1590 ~2306 R BN 3L KR B R B R s P i B, 3
JIG VS JIFL 0 R 6 JE L 3% R b B ] S AR A O B B R, 7 4106 ~
706 F BN HH RS N B U B I B, A T2 B AR I T A )
AL HEAIFIBIERERE . E2ER W E G I A A FHER (L
7306 ~980) ,20 20 ) F 35 A B BE T DS AL . A 5] FIE B BE w9
b 0 P L2 B LSRG S W] L ARAR IR R 85 A L T i )
S RIS B A B 3R B s T RE 5 AN MM % S AN A
W R A ST BB AT AR CT MRS & 8L, 5L IR 46
FER Jm R 5 8 5 A BE ) SR L BRAR SR 4 S o A2 R SR AL,
{ELZ 17 2% R B g k55 BE 43 BRI O R 5 LA I ok D2 X 8 IR
RIEL W R IRE,
(7£:1 mmHg=0. 133 kPa)

TR P R

(e H 1 :2009-05-13)



