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Feasibility Study of Assessing Liver Fibrosis
with Volume Dynamic Contrast Enhanced
MR Imaging of the Whole Liver

LI Gang, SHEN Bi—xian, TAN Si—ping,et al., Department of Radiology, Nanshan
Hospital Affiliated to Guangdong Medical College, Shenzhen City, Guangdong Province
518052, China

[Abstract] Objective To investigate the feasibility of assessing liver fibrosis with volume
dynamic contrast enhanced MR imaging of the whole liver. Methods 35 patients with
pathologically confirmed the presence of fibrosis, other 89 patients without liver fibrosis
patients as the control group. All patients underwent volume dynamic contrast enhanced
MR imaging of the whole liver, drawing the time signal intensity curve (TIC) and
analyzed its main features, record the time to peak(TTP), maximum slope of increase(MSI)
and maximum contrast enhancement ratio(MER). The type of TIC, TTP, MSI, and MER
were compared between the case group and control group. Results The types of TIC of
AO were no difference between the control group and the case group. The peak time of
PV, LHL and RHL of the case group were delayed and had big wave. The type of TIC of
LHL and RLH of the case group had platform period. The TTP, MSI, MER of AO,
PV, LHL and RHL were significant differences between the SO to S3 groups(p<0.05),
except differences between TTP. MSI of AO(p>0.05). Conclusion The characteristics of
TIC from volume dynamic contrast enhanced MR imaging of the whole liver could be
used to assessing the liver fibrosis, and had certain diagnostic value.

[Key words] Liver Fibrosis; Magnetic Resonance Imaging; Dynamic Contrast—enhanced

HEETYEAL AT R 7 A PTAY),  R IR JHURT (i 2 30 e LAY H 22
(Il R o 3 R AR A 2 R S BT RE AL IR 2524 e, e LU
HSPAS HFEFAEAL o 30 JUAE OBIF ST S0 71 B AR A6 T G PE P65 27 44k
TR 7 A BRI IR 20 o i T IT A e T el Frh 17
FE— RIVMLFEN 127 A4, 30 W G 5 A 1 o 8] 15 5 R B2
it 22 KR AE AT LAPPAL 2T AEAG RE L o 42 I A AR B s i it 1 4 ) DL
PRBL R PP I BER D0, A7 R TR SR 38 PR A2 K 2 B2 e, 78
LR VPAS TR 2T AR B T T AT BB LS

1 HEFKEZE

1.1 HEERER  20084E6 H #]20124E6 H 12441 1 4 4T 1 I HMR T
. XA 240, 116, Fik26~72%, “FI445.8% . HIAFR
HE: JCHF 25 5, 7020 S R AARS vh JHF 3 B B L35 A A i s G P A K
B, MEGERT . CTERMRIZTEAFME . B9 M a RIL. Wfidl 54
W, &35, ER29~68%, V1448, 2% . UINkRiE: LI e A
JH973 BE PR ARSI IS W B I 98, 9 50 2 3~ 254F

JF 27 Y A0 P 30 Wi R 2 s B2 T, T A AU 5 40 S S0-S3 M1
SOMA: TCLT4ith; SUM: ESIRLF4effEny, XAy K, R/
BRF- 52 RN/ Y 2T Ak S2M0: e JRUET 4 S A 1R 45K 1 /s i P
fift, X FEE T, AR, DNHEEEEE; S3: KR
ERYEW] S RN N, TR RET YRR, R4 RN AR 2L, G
JHAEAE, o

- 59



P ECTFIMRIZE &

20154R4 H 136 5 4 1 2566l

1.2 MREYE K&k
1.5 TS 8 w3t 4k sl 5 A
(Symphony SIEMENS) . i B 445
MEZI LBl . BN Skdedt. 3)
S ErAT w M, a5
SEF AR H3D-VIBE/F 41, 14
ZHUW R TR 1. Tms~3. 2ms;
TE 0.8ms, &% N0, %
488Hz, FOV=40cmX40cm, %[
128X 256, Z/E5mm. Xf LA
Gd-DTPA, LA3. Oml/ sy idyd 5 8ml
XFEEF, B JE DA R RE 3 e i G
BEER/K15ml o VESX LA EAT 42
JHF el PR AV 3 2 4, HL200K,
PAAHE I 1) 3. 3s~5s, A i
NARSED (1) Ta) B FH T 585 4 <
IR FF SR R 24912000 . ZEIR34)
Bhg, H3D-VIBERF#F X F14—
e

1.3 E®RSEIELE
M HLeonardo &4 T AFuk % sh &
8 5 B AT S AL B . AR Ae

(LHL) « HFA7m (RHL) < 1 E 30k
(AO) B I ] ik 1 (PV) %2k — K
R IX (ROT) W45 5 9 )&, ROI
FACZ)10mm, JH 525 i T i
DX, I I O A 4 ) 3T
BB R IX, AR X L H A 22
S I A5 5 2R B2 2 (Time
signal-intensity curve,
TIC) . kB EHAO. PV,
LHL R RHL (fi& U I ) (Time  to
peak, TTP), {55 hFt-&H AR
(Maximum slope of increase,
MST), fm Ktk H (Maximum
contrast enhancement ratio,
MER)

1.4 &b KA
SPSS17.0 #AFLBATHEr, Hi
PRI B b E R ox, 24
(i) R T B D 28 07 2200 M, A
WrS0-S341[A A0, PV, LHLARHLF
TTP. MSI. MERZE 5, P<<0.05%
e ATger m .

&1 S0-S3Z8E) TICH & S M pudk

LHL RHL PV A0

TTP (s)
S0 42.35+25.33 41.82+22.75 36.76£17.43 22.15+18. 64
S1 55.69 +28. 89 56.14+31.74 46.27 +26. 89 25.11+22.07
S2 66. 54 +33. 32 68.36 +37.21 54.25+27.54 28.69+12.64
S3 72.37+37.45 75.56 £41. 45 65.57+29.89 31.45£22.07
F{& 29. 328 33.674 16. 432 6. 369
P{& 0.001 0.001 0.026 0.138

MST (1/s)
S0 231.15+£15.76  218.15+12.23  316.55+24.33  428.43+33.79
S1 192.11+£16.07  183.68+£14.97  289.27+£22.89  379.77+27.35
S2 142.46 £12. 64  146.25+14.33  232.46+18.54  335.76+27.35
S3 92.86 +£22.07 97.51 +24. 38 166.27+15.89  286.34£26.23
F{& 8.677 7.251 4.163 2.537
P{& 0.001 0.001 0. 037 0. 346

MER (%)
S0 122.15+12.64 115.15+£13.63 138.46+£18.57 168.32+15.85
S1 112,79 £22.07  130.11+£22.54  126.57+£25.35 155.08+11.26
S2 102.25+12.64 106.87+19.61 118.76+17.33  138.32+17.13
S3 93.61+22.07 90.35+26.78 106. 32 +26.89  126.12+£13.35
F{& 7.565 6.893 9.132 3. 642
P{E 0.001 0.001 0.001 0.035

60 -

2 & B
2.1 RBLER 413564

W4tk 433 S0 (Jo 4T 4
1h) o FFEr4etbal: S1 (RJELT 4
th) 2641, S2 (£F 4k R K &) 25
B, S3 (K T 4 |) B 1 &5 4 3%
BL, FFREAL T I0T) 384510

2.2 TICHIEAKER 3D-
VIBE4 i 2)) 25 3 o 45 5 v] LL3RAS
21 MR, B2 214008 eIk
A, A0, PV, LHLJZRHL
TR RS (1. 3) fFAROIT
MK . IEEBKITIC =BT
BREEA; [IERAK IO TIC S T 2% %
R, MR RE B KN SRR
ITICANIK A EF- 2202, T-1 TE#Ik
W BT R (2, 4) o X
W IR AAOMTICIE S T ZE 7
I 9 2L PV . LHL S RHL [ e {E ¥
Jii, P TE K, LHL & RHL £k
B A W] 8] S & W, U AN B
o

2.3 BhHABG A (R B R
JIRWEHER  S0-S34H A0, PV,
LHL & RHLJTTP. MST. MER{H %
ZE WKL AR L 44k o
HEHAOMRITTP . MSIZH | %
W ER(P>0.05), R4AEK
TTP. MSI. MERfEAESETH24% 7% 5 (P
<0.05) .

3 W @

3.1 W4t dk & T % Fiig
PERTF05 2 TR Ak R T e 1) 5
B Be, B IS W £ 400 1
FHEEEXY. S48 <N
WAL ML, HBEFEAERAL
. ZW. nTEZSE A, EUF
il 4R 44k U7 T © 2 o T 3OK
f R

3.2 MRE&EI. Jokm i
WAL IR = L, e



9, 294, A EIEAE O, BRSO, WMo JCRT LT, S0, 1

CHINESE JOURNAL OF CT AND MRI, APR.2015, Vol.13, No.4 Total No.66

I ey
o
o

M ~a .
A/ RS AW

e
=}
)

HE-ESES (10 iy
e P
025 e [ ) 09
02 A FHHANAN pau g?
by .
= 515 /\ W 106 %
= ¥ Vit
E 0.1 m 1 0.4 w—

\o0=

0.2

()

PP EH PP EP

BT (s) @

NPIRESEIRA S A it %, B2 I ()15 5 it e

T, 45%, LI H224F, R ERUESSR SEIESSAF /LI AT AL, S3T. PE3 IFIEFRARATIELE A A R R R, 114 i ()55 i 4k 5T

YEAC IS A1 I A 7 R Z T
ST LR Noren ™4
K B 25 14 9 471 4 ) 384910 HE s i
HREATHEA, W e S E
N HAGA-EOB-DTPAR it Lt %, Xf T
LT YA HEAT VER 22 Y], A R AR W]
51 Gd-EOB-DTPA 3 s 43 i 71 /1T
27 YAk 2y W RIE 5T 5 T A AR K
(95 R J s ), i HL 3wl LA
SR AL A A1 JIE T 2R 46 (1) il 1) 45 4L
555 1% K45 B . Hagiwara'”
) 2 749 B A BEAT A T R
B, R XU N B 2 AR R N 5
T8, KBAE ™ E 2 4k
(ZF3) &, Fhikims. 3
Jik o3 H s 3 A AR AU A1 2 5
[ L v 8 A 2 ROR i, i)
i K RE Y o H T 24 A R 1 385
MR o ADBIEFTN R N )74
L S B ISl D e 1| Bl B T oS
B AL I TR -15 5 i 42
T LA I JUE ) 2T A AR i 1

3.3 3D-VIBE(3D-
volume interpolated body
examination, 3D-VIBE) 341X H]

FERLIITRY TE, [A] B R K W)
ARG Z R RER AR, i
I AR, I B A5 9
JAw W 38 e v, H Rl
TR S A s . g
3D-VIBEJF#1 2 W -1 I &5 715 1tk
WAL VRAL, B N T A 4
TRIPPAl . Ak, BATTXHME 3D~
VIBE T 513 53 Z Bl AT T #,
A5 4 T 20 25 3 5 31 4 (1) 15 (1] 4 %
YRR, 3~5s, L1208
IS} 1) P AT 58 20 IR A, A
TR W] B b 32 21 2 08 2 115 Bk
A I3 B ) 2 1R O AR
o AN SR AT LT A 25 1 [ 1)
CAERFMRIENG, kA g
FH8 7 510 D0 2 1 A PR
JETERERZ IR . LikESL AKX
£ 0 5 5 RIS I B S . SR IR
FHE AT LAAE () — 2 i o o
SRk TER KR S S T o
. ARSI AR A
T4 A T B T 4 A0 R B 1 U
,].i[lﬂo

3.4 AL b i B

1 RN B £ 1T R G R A
T A A T A3 ot i 7 9 20 1% 1A
e, MFSEARFRPERE. HEN
B 4t M R FL g > 55, 5 S0 4 BH
JI ¥, HEN ISR 6 bR
P/ FL R ORNS,  Wome 19 4 E) JHE
ETTCUE AP AE 2% HE I o S5 LRI 36
T8 A ik H 4 g 0E N I/ A7 ] it
FREEN G Py, N R 4l
J R B 5% R AR AR L AN i AR I A
FEURE G 386 K K 51 I 8 (Hp o i
i) /D B A ZE I, % B R AR R i
TRV, WO 2L SERTICER
PN VAR IR, JF T B K 1P
. T4 M 2 B R AR A i Ak
1B FF PN TR B 4 A A N, T
S B0 N S5 afi i > B
ML PERNS, AN A S T IC
fITTP. MSI. MERBfiz &A= 2%,
TTP e W ifit &7 BH ) I 48 F5, MST R
WG P M i 1) L B bR, MER
S T DK I g HE v Ml 2 VE A dR
Fo PRI 20 A7 3l A B 5 T TC il
25 1 AR AR VEAN B £ 4 4k 2 P AT
[

- 61



SpECTFIMRIZE &

20154R4H B13%6 5 4 1 2566l

AWFRAFAELL AL OBF

TN GAR A, 45 R HER
A ft— BT HIE S . @ Hr
AR TICRAE, R AHT
BT ZH . RN HTF AT 4E4L
FEEE 732 o

B, N B A R R

B TICHE. TTP. MST. MERTJ
DL sz 1t JEF JOE P9 B0 B T AR 4k, A
1M Ay BUAE 4 VE A4S BE 25 4E 4k 119 15

br

T T R 2T et i RE E

X 21 4EAL B U e 3897 5
PRI P T RO W B2 1 I

PR AN E -
& ik
1. Povero D, Busletta C, Novo

E, et al. Liver fibrosis:

a dynamic and potentially

reversible process. Histol
Histopathol, 2010, 25:1075-
1091.

Martin DR, Lauenstein T,

Kalb B, et al. Liver MRI
and histological correlates

in chronic liver disease on
multiphase gadolinium—enhanced
3D gradient echo imaging.
J Magn Reson Imaging 2012;
36(2):422-429.

Feier D, Balassy C, Bastati
N, et al. Liver fibrosis:
histopathologic and biochemical
influences on diagnostic
efficacy of hepatobiliary
contrast—enhanced MR imaging
in staging.Radiology, 2013, 269
(2), 460-468.

Lefton HB, Cohen M.
Diagnosis and epidemiology of
cirrhosis. Med Clin North Am,
2009, 93(4): 787-799.

Schramm N. D’ Anastasi M. Reiser
MF, et al.
resonance

Rosa A,

Value of magnetic
imaging in diffuse
liver diseases.Radiologe,
2012, 52: 727-7317.

Dworne HA,
T et al.

imaging of the

Galea N, Nevers
Diffusion-weighted
liver with

effect of
diffusion gradient polarity

multiple b values:

and breathing acquisition on
image quality and intravoxel
incoherent motion parameters-—a

pilot study. Radiology, 2013,

10.

266(3):920-929.

SR A AR CTAMRIT I AR 49
AR Al KL P AR A
Z%.2013, 47(2): 101-103.
Noren B, Forsgren MF, Leinhard
0, et
advanced from mild hepatic

al. Separation of
fibrosis by quantification of
the hepatobiliary uptake of
Gd-EOB-DTPA. Eur Radiol, 2013,
23(1):174-181.
Hagiwara M1,
VS,et al. liver
fibrosis: with
3D whole-liver perfusion MR

Rusinek H, Lee
Advanced

diagnosis

experience.
246(3):926-

imaging——initial
Radiology. 2008,
934.

IAb, EFE, FEAE. 30T MRAK
Ik % BT ARG SRR AR 9
R E EFHAREA, 2006, 22
(8),1210-1212.

11, AR, F=0F, 304, 5. 3204

12.

CTA R E AR R AL #0345, F
ECTHMRIZ £, 2012,10(2), 62—
64, 80.
X) & FRRAR; MG A T (TH
MR I 1% 1 B 41 ¢ Ak 09 BF 70 2t
o B CTAMRI 2= &, 2012, 10 (1), 74—
76. EET T e
L4458 #41] 2015-03-09

(L% 46 W)

62 -

7 EARFFR, 2011, 31(2):
210-215.

Heuschmid M, Burgstahler c,
Reimann A, et al. Usefulness
of noninvasive cardiac imaging
using dual-source computed
tomography
population with high prevalence

in an unscleeted

of coronary artery disease[J].

Am J Cardiol, 2007, 100(4):
587-592.
Oncel D Oncel G, Tastan A.

Effectiveness of dual source
CT coronary angiography for
the evaluation of coronary
artery disease in patients with
atrial fibrillation: initial
experience[J]. Radiology,
2007, 245(3): 703-711.
Berman DS, Hayes SW,

LJ, et al. Recent

Shaw
advances

in myocardial perfusion
imaging[J].Curr Pro Cordial,
2001, 26: 8-112.

e, HAR, BT, F. AR E S
BT B BARAR AN QI Aw AF QI ILAR.
RAFSI]. FHREZEFZ R,
2005, 25(1): 7-9.

W R, LA, TS R R
LRI S U IE AR5 B 8 s 1
e RANAL[T]. Faes g 2 &,
2005, 33(1): 58-61.

it 2R, T, RS R AT
AL F B S R ST S AN
I eAER (1], F B s RARAE 42
&, 2008,11 (6) : 467-469.
A2, ERE, FWMF. NELES
LT & RAGTF I K B bk X R R B
oEFRE ], RS 0E R E
&, 2007, 23(2): 83-85.
WERE, KA BRE. S E S
LB AR A ) 75 55 5 LAY 3 LA 2.
FAEZEFRE, 2009, 29(2):
122-125.

10.

11.

12.

HEE,REMH, FEKR. AN
S ALE E B E R CT A Bk
PN A RN L ISl A i
[J1.2011,26(12):1320-1322.
Leschka S, Seheffel H,
Desbiolles L, et al. Combining
dual-source computed tomography
coronary angiography and
calcium scoring: added value
for the assessment of coronary
artery disease[J].Heart, 2008,
94(9): 1154-1161.
Gaemperli O,
Valenta I, et al.Functionally

Schepis T,

relevant
disease: comparison of 64
section CT angiography with
myocardial perfusion SPECT[J].
Radiology, 2008,248(2):414-
423.

coronary artery

(R 38 RE)

WAz B #7] 2015-03-09



