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WE BN a0 IR IR A LR W% (MRD) T1 {f | T2 {5 A0 % 35 48 9% 12 1% ( DWI)
FHEY B RECADC) WAL LA, A3 = MRI 12 W I DEAS A8 A ME B 1t . 3k X 100 ) AF J0E 5 I 9%
AR 4T MRI J DWI, 35805 48 i T1 T2 ADC, LA K I 40 Jifd 3 0 e B R 98/ IF ADC B L f . & R
SRS T1,T2 ADC M « bR 220 9 v IF 4 MU 9% S (843.92 +167.75) ms, (73.90 + 14.21)
ms F1(0.99+0.26) x 103 mm?/s; JF# B Jy (946. 89 + 186. 13 ) ms, (76.39 £19.76) ms Fl
(1.17 £0.32) x 10 3 mm?/s; JFIM AR R (1102.33 £213.12)ms, (142.32 £28.51)ms FI(1.81
£0.42) x 1073 mm? /s JFFE M K (1516.32 +617.84)ms, (247.33 £112.52)ms FI(3.11 +0.38)
x 103 mm® /s, B/ ADC Z WAl : JFANMEBE N 0.89 0. 17  JFHBM N 1.27 0. 21, R H B H
Y, 818 LA PTRA T2 M ADC R/ T ADC L5 i 48 1k B0 At , BE v B 3 0 B 4% 19 1k B
RE 0 MRT X T JEE s 22 i s v 9 9 12 Wi B S 00112 M o
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Quantitative study of magnetic resonance imaging in common hepatic lesions

SUN Xi-jie' , QUAN Xian-yue' , XU Yi-kai’, LIANG Wen'

(1. Imaging Center , the Affiliated Zhujiang Hospital , Southen Medical University , Guangzhou 510282,
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Abstract ; Objective  To evaluate the characteristics of MRI of common hepatic lesions by using measurement
of T1,T2 and ADC on the MRI and DWI. Methods MRI and DWI were obtained in 100 patients with
common hepatic lesions, and T1, T2, ADCs and the ratios of the ADC of lesion/liver were estimated.
Results  Average T1,T2 and ADCs of hepatic lesions were as follows ; hepatocellular carcinoma, (843.92
£167.75) ms , (73.90 =14.21) ms and (0.99 +0.26) x 107> mm*/s respectively ; hepatic
metastasis, (946.89 + 186. 13) ms, (76.39 £19.76) ms and(1.17 £0.32) x 107> mm*/s
respectively ; hepatic cavernous hemangioma, (1102.33 £213.12)ms, (142.32 +28.51) ms and
(1.81 £0.42) x 107> mm®>/s respectively ; hepatic cyst, (1516.32 +617.84)ms , (247.33 =
112.52) ms and (3. 11 £0.38) x 10° mm’/s respectively. The ratio of the ADC of lesion/ liver ;
hepatocellular carcinoma was 0. 89 +0. 17, and significantly lower than the ratio of hepatic metastases ( 1.27
+0.21, P <0.05). Conclusions Quantative study of hepatic lesions using T2, ADC and the ratios of
the ADCs of lesion/liver, can accurately distinguish the nature of the lesions, and MR1 can accurately
diagnose and differentiate hepatic lesions.
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AR BAE ( Magnetic resonance imaging , MRI )
54l BT 5 76 T A5 AR 5 T A A A AR P 1 ]
) 5 T, (EL PR 2 0 A A A% ) R, L F Y
BOR A GEN L BEE LR B B A 5,
MRI 55 A4 h AR W42 w5 o SR T i A0 48 T 45 2
3 A7 S S T 0 491 e of R L RO DR 2
15809 5 A6 BT 78 B HL I PR 2 A © 31 AT B T iz 2%
B2 5 5 % 100 ) T JE 4 U5 45 9 MRT 4 4k
ST, 4t T R A9 A A ML, S E 3R MRI
X T 5 A 118 W 2

1 #EmM7IE

1.1 —f#EM

A ZH #4947 MRI 49 & DWIL, Hoo 55 75 i), 22 25
Bl 4F 0 24 ~ 89 (P X 51.38) % . 100 fi h 29
191 4y JVF 40 B 9, 24 51 Sy T e A% 9, 28 9 S Il A
L9 B S RE R AR KA F A M 1.2
~20.5em; fF % 9 0.4 ~25. 8em; i M4 N
0.3 ~8.0cm; JFRE 4 0.3 ~4.9cm,

i 191 36 B AR o - (1) BT AT A B e o ) 1 25
HIIG 25 1 Ll DK W6 R B A5 FN/ B CT, MRT 5218 %¢ R,
& T AR HAUESE . (2) 5 5% 8 9 6] 75 A I8 e
Kt o (3) B A I I A8 988 S T 5 ek o 451) 22 AR 4l
IR BT R B A/ 8L CT, MRI 25 5 12 Wr, IF 45 5 B2
W%,

1.2 MRIBH#ESHRMNEFZE

4 i I % 2 R L8 35 [ GE 4 W) Signa Horizon
LX 1. 5T 5 80 g 4 4R A, B4 iy I & 7 ¥l &
BEAT o WO MRI ARG A, SR FIR TR L8, 4l o 49 4, SE
JP 5] TIWI. & & if [ TR/ [8] 3 i) 5] TE = 500ms,
300ms/15ms, )25 K 8. Omm , 8] fF 2mm |, JZ %K 10
~ 15, ¥ BF 2 36em x 36cem , 46 [l 256 x 128, 2 Ik
FAE L BAZHETE] R 2 min 39 s, 1 min 43 s, T2WI
K ¥R % % SE-EPL J¥ %1 : TR/TE = 4 000ms/
30ms, 60ms, 90ms, 120ms, J2 JE K 8. Omm, [i] [
2mm, JZ¥H 10 ~ 15, WL BF K 44em x 44em, Ji BF
128 x 192, 2 R4, BN 20 8 s; B 3 4R 9%
B 4 1% ( Diffusion weighted imaging , DWI) % F§ EPI-
DWI J¥ 51, %l o7 $14% , TR/TE = 10 000ms/90ms , J2
JZ 2y 8 mm , [A] B 2mm , JZ N 10 ~ 15, Bl 36cm

x36 em, 5 128 x 128, 1 kR &%E., XA bMHENK
1.000mm? /s, 4 B 3 A I 7] [ 16F 336 43, 42 i 16F i
40s,

W) PR 15 O (L 2 7 kAR K Y 2
T HEAT 3 A kR B 3 A T R R R K,
3G T A A5 2, R REF IR RN ON B . WA B R
BE , T30 9 ke T 3 A S A 4, LR R X R T i
A3 995 kb SR 9 BT B RO R X AR R RE 7
1. Ocem BL b, 45 Rl &k 42 AR 6] 5 40 ) — 22 1 1 Tl —
B0E E AT . W0 B £ Ak TR
P4 T i S AR (0 G R AT T RE . BOR RRA AT E
F 175 5 3R B (A 3 A S X7 ) S 34 {8

T 5 JFF I 905 725 76 % 45 ik TLWI R T2 WL (1) 5 5
OB AE L 8 A %63t Bk 8 Matlab5. 3 R 4 J%2 Bloch 2%
HA:IT=Kx[1 -exp( =TR/T1)] xexp( - TE/T2)
Calep Lo PR £ 5 30 B, K O R T % B 340
BO) L F BB AR M TN T2 . 2 1 9k B & 4K (apparent
diffusion coefficient , ADC ) 355 28 % : ADC = In (S 1§
/ST /(b -bA%) (KX In g [ A H,S AT LS
B4R AR b AR b AR A £ S
1.3 Zit#aE

i Ji SPSS Window10. 0} %5 i %K 4 3k 47 %5 i .
CER LI £ bR (x 25 ) Fom. KUSHHE
t R, P <0.05 h2Z2R 8 &M, P <0.01 K&
CRE g E 1

2 # R

2.1 FFEERFEZA T1F T2

TIJEEAE4 MR LEZHNEZEKZ, B IK
R, S T SO R 5 T2 S B AE 4 o 78 22 1) (B T 4
MESHHEBERAESN) W ENEES, A&
S B S, BT AR T2 £ 78 120ms DL [, 521 il
T2 ZAE 90ms LUF 5 BV i T2 f &, I 1l 8 0
W Z, S b R CFF 40 Bl o 5% R 08 ) B AR Gt
SOr AT R WL, N I Al 3 AR AR Y T2 25 A AR
W EM (1 =6.529,7.563,9.928, P <0.01);
JH I 45 9 5 oAt 3 Bl B T2 ZRA R EME(r =
2.456,2.479,3.336, P <0.05); IF 41 }g 5% 5 i
BB T2 XS LR EM (1 =0.137, P >0.05)
(£1) .
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R OAFHE4 oA R T1 A1 T2 35 S I (E (ms)

T1

Fe|

bR +S

T4 A 467.83 ~1210.35 843.92 +167.75" 52.41 ~86.36 73.90 +14.21%
iRz A 713.18 ~1196. 62 946.89 +186.13" 53.93 ~89.63 76.39 +19.76

JHF 10789 578.63 ~1593.46 1102.3 +213. 12" 108.24 ~193.73 142.32 +28.51%
g3 716.34 ~3219.95 1516.3 +617.84" 126.27 ~582.62 247.3 £112.52%

TE: 1) T A4 LR HLEL P >0.055 2) 5 HAL 3 Fhpi AR LLEL, P <0.001;3) 5HoAly 3 Fioii AL LA, P <0.05:4) SATEFE98 LA, P >0.05

2.2 HHEELRZEZH ADC

JHF 48 il 5 Ho At 3 BhfgAE ADC ) 22 R A JEH B %
PE(t =7.389,9.325, 13.812, P <0.001); fif
M9 5 Hifts 3 R 28 ADC W 22 A W EE (¢ =
1.092,1.580, 6.413, P <0.05) ; [T 41 8 9% 5 JiF
PR ADC 25 LW FEMH(r =0.137, P >

0.05) (£ 2) o

Fx2  JFNEW RAHAER ADC H{EH (b {H 224 1 000)
JE PIE( x 10 > mm?/s)

JHF 240 Jf 93 0.99 +0.26%

TR IR 1.17 £0.32

iiglIK=gFH 1.81 +£0.42%

JHF g 3.11 £0.38"

T S HAM 3 ML LLAE, 1) P <0.001, 2) P <0.05; 3) 5T
L, P >0.05

2.3 FrdmeE. FEBERG NS/ ADC k&
HT 40 98 B9 983/ BT ADC L {8 W1 2 /N T BT 5% % 9%

W/ ADC L, 2R B E EMH (P <0.05)

(#%£3),
*x3  FAME, TN/ T ADC L {E
JpiAs FieXi| ADC o {H tfH PAE
2 g 0.71 ~1.03 0.89 +0.17
5.556  <0.05
g3 20 1.07 ~1.47 1.27 £0.21
3 3t i

MRI X JHFJE A 72 /9 12 Wy #1568 500 32 1B H AT 32 220
i Kk B TR 25 27 R 20 BT, A MRT Y {5 5 98 B2 45 i
T3 B o3 AR R A OC AT LA 0 M S W A Y P R S
[F1] 45 ¥ A0 20 U AL o3, K A 22 0 R TR B e (|1 9
ST ] S R B 1, kB R R, R

MRI 3 52 55 Jin g 38 5 491 5 19 07 2%, 428 & X5 05 &k i A
R E M E ML W AE P R T
T2 AL 2 5 A0 W s 28 M B iy o i R AL T0% ~
90 % ;5 BV A J2& 2l 25 3 5% MR 3 4, X5 & 43 9 42 1 %
AT A TR A

YRS 48 43 F B 3l T B0 A B 32 3 ( Brown
motion ) , & {F 2 F1 JC AL AL 19 5 LR 4 3 ) R WK 4
T AT A W N AE S RE, B i ok B X ) IR ok R XY
SR e, Ay R YT RCRCN BOAR T ss, H RE 1
MR 55 Wk KRG, M55 05, H o 8 ok 7
Oy T35 B 0 0E B % I R 3 b R R R . DWI E]
2 B 25 0 it 3 A AL AL B AR D 3R T IOW B MRI
T o I R AL UM IR B R B2 1 £ O0E 3R IR R
LN N e R D O R o G A R = 1=
RGN DN B N N o BN B T v <
% . Al ADC 38 32 7 W PR 3R 52 ), G0 3R Sl i
B A PR Sl . PR, 7RSS B L AE bR T ADC Ok AR
. IF 98 B & 2 ( diffusion coefficient , DC ) , {H 7] # &
A N S =

DWT & i I 7 W it 3l A A7 A7 78 2 448 ) 22, G
PR g AR A AT RE R A BAR B AR, HAT DWI
CL B Dy M 02 T v A R 28 R e i M L A P e AR
112 Wi s e Al R R B A T L S 0 G 2 ek B i
P g S U780 A H A M o5 7P G A B A AN
Wb g R MIER M ERE T .

AW 4 b {H N 0 mm® /s, 100 mm* /s,
500 mm?2/s,1 000 mm?/s (3 F' b {f2%,100,500,
1000 ) #E 4790 & B & B, b {H 22 /N 19 & 1% BT U 45 1)
ADC #¢ b {H 22 K 19 & T il ADC {5, H. 3% 3 3%
K I b AH 22 KBy AR &5 B, & 8 % R X [a] 1y
ADC b fawE . A FZIELRR R, EHE KM b A
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1000 mm*/s [ SE-DWI J¥ 31 [ 1% i#F 17 0 & | 4
Hr o

iy 92 0 I PR BF 5010 B R B, ADC /) B
o F A% W T B 3P 4y T S A A . IF E U
IR I R B Y b 3 el VIR R A A R, K A T
Wiz g A X B B, ADC B I & T S0 M i e . o R
R A o L1 N [ 1 R = N 1 R =305 = s O N1
TR B v TR b A W, BRI ADC AR T A i
AT 38 B S A i R v R i 4 R L 2 B ADC i)
fErEREESR,

AR S 56 B4 AT L, T2 Al ADC ] 4 B B b % 51
JFF 48 b L6 98 R G At S R (RS S ot 5
6 bR, 0 FF IR 45 A 520 T R 1 AT 25 512 B i AE AE —
SE TR A b G R 6k T A T R R R M . AU,
A B 580 43 M T 9 kE ADC 5[] 95 1) BT 52 i ADC R
FCAE (F/F ADC L) o & B 40 M 9 0 I 5% B
IR W 4L B R/ T ADC e & A B & M. Bol
9/ F ADC LG AE B8 X 43 JH 20 Jf 9 A I 5% B 0, OF
AL XF /N 5 B 25 00012 B R A — 0 B 2= B R B . K
FE] T 40 0 96 97 19 22 A T B A s sk, T BT 9% % R o 191
DG R AG G SR o R S R A ADC BOR T
20 160 985 55 k- FL R e R 8 R RF E 9 ADC RS IS F IF
4 M 98 FR I DE ) ADC, i 5% B8 9% 1Y 9/ I ADC
FCAE @5 T AT 20 B9 B9 8/ T ADC HEfE .

AW WY, IR E W 42 DWI ) ADC 5 T2
W A5 4G AL =2 b o B ADC W] 5T ORS B L B0 AR e O R
b S W A Tl AR Y 2 R e R i — D RS R Ak gy
B A8 19 T2, ADC Je 98/ iF ADC. FE i 1 7% £k B 1
] DLTE TE 25 2 20 07 09 22 ik b, Bt 46 20 400 # Btk

A,k — A0 T U B H ) T S Y
JHFJUE 95 8 Bkt E R B 12 W B 2 0 12 o

fE i MRI X}

S % 3k
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