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Evaluation of Multislice Dynamie
ME. Imaging of the Whole Liver

Etsuo Inoue, Chikazumi Kuroda,
Makoto Fujita, Naohiro Hosomi,
Tsuyoshi Kadota, Yoshifumi Narumi,
Keiko Kuriyama, Hiroyasu Yoshioka,
Hiroshi Kasugai, Yo Sasaki
and Shingo Ishiguro

In 47 patients with liver cirrhosis, we performed
dynamic MRI with a multisection FLASH tech-
nique that enabled us to obtain 13 T 1-weighted
images of the entire liver within a single breath
hold. Computed tomographic arterial portogra-
phy (CTAP), US, CT, angiography (AOG) and
MRI (spin echo [SE] and dynamic MRI) were
performed in all 47 patients. Except for cyst,
hemangioma and metastatic tumor, 104 focal
nodules less than 3 cm in diameter were detected.
These 104 focal lesions were divided into three
groups according to the pattern of CTAP: 69
portal supply negative, 11 portal supply de-
creased, and 24 portal supply normal. In the portal
supply negative group, 63 lesions (91%) were
detected by dynamic MRI, which was superior to
other modalities (UUS 77%, CT 41%, AOG 70%,
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MRI-SE 61%). The superiority of dynamic MRI
resulted from its excellent ability to detect liver
lesions less than 1 cm in diameter. We confirmed
histologically that dvnamic MRI had almost the
same ability to detect hepatocellular carcinorna
(HCC) as CTAP. Dynamic MRI should be
clinically useful as a noninvasive examination for
the detection of HCC.
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g, A2 B E 4T H I B v T MRI
(dynamic # &is), CT, CTAP, miFi&Ew ke
BEHERAE (US) o3~z iifrL, 2wy
NrOMBICTHLD LHEE S L THRIETER2 3
cm LT OfFfileE % 59 104 i Th b, =
36, 2540 32 KEHiC B VTFM (1240) ok
e (1340) #MA7 L, WEMMEAIZ 2 W %
L7z, EHER N T U BRI RSA A & T IMAEIE, BF
PN BRI & 2 S 7z b DIz L
7z,

Z 9 104 ##1E CTAP \C TR MR DOFREE |12
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1. MR FEEEPERE (69 #5H7) © perfusion defect
L, BAEE &S ‘«"&H}lﬁ\ﬂ {0,

2. M HIR M3 A B (11 4% ) AN 58 45 7 per-
fusion defect # /R L., BR&EE & 0 &V IRILE %
b,

3. MIIRMUTIEFHE (24 #5860
DT,

{H L, flat & 3 |3 wedge shape @ & ) |% [
L2 ZRFNOEIC T, dynamic
MRI # &t &Fife# (MRI spin echo[SE] ik,
CT, US, mE#&EH) otz e L2 1
L, CTIRHMCT RUSER D& CT, 72,

perfusion defect
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Fig. 1 Images of HCC in the right lobe of the liver
T1@), T 2(B-weighted MR images, and dynamic CT (C) show no tumor in the liver. Dynamic MR images obtained
before administration of contrast medium (D), immediately after administration (early phase) (E), 5 minute after

administration (delayed phase) (F). These serial images show enhancement of the lesion on early phase (arrow) and
show low intensity area relative to the surrounding liver parenchyma on delayed phase (arrow). CTAP (G) shows a

perfusion defect (arrow), and a typical tumor stain (arrow) is demonstrated on aniogram (DSA) (H).

IS ERZ T BRI L 2 DSA H B WIE7 4
WAED TN TRIBTEBE&ICEEE L
7z,

MRI i FiffEiZ, Magnetom 1.5 T (Siemens)
T, T 1% 3 spin echo (SE) #: & 0 T 2 it 7
SE #:42 5] & §iv> T dynamic MRI 2 #{% L 7.
dynamic MRI i3 FLASH #:#% Hvs, 120/4/80°
(TR/TE/FA), #% Matrix 128X256, slice J&
8mm, slice 2% 13 #, HWIGHEM 18% TH 5.
9, EHATOME%E 1B H1% % GdDTPA
(0.1 mmol/kg) % BT, BEHICHTAE
KIOmlicT7 7 v all MEKTHEE
(early phase), 14, 245, 347, 54 (delayed
phase) F TH#if4 # 17 - 72, early phase iz T
enhance # J ¥, delayed phase Tl3% 72w LI
BESELsbn%BEr L (Fig 1),

CTAP o 4 A #% ¥ |2, Somatom PLUS
(Siemens) T Spiral scan # vy, X & — 4
P 3 mm, table speed 3~4 mm/s, % 24
WThotz, #T7—-TN% LBMBEGIRICRE
L, A 4> ¥a— FiE#EH (140~150 mgl)
#3ml/sOEETIOmMIEALR Z0EES

F 6443250

2 a0 3B L 4l &g Loz,

Spiral CT # H\»7z4§f Dynamic scan (LLF
Dynamic CT) %, PI0RMFEEPEERE 11 #1 21 %k
CMiAT S 2 2 & AT E . A B T,
Somatom PLUS (Siemens) T Spiral scan #
Vi, Xt — 408 10 mm, table speed 10 mm/s
ThbH, EmwHlE70~100ml # 2~3ml/s TH
AL, 40~45% 4% (BHARBEGIAE) 12 HdR % B4
(2572

W R

1. HRHEO &R

CTAP |z TH¥H & - PR et (69 &%
#), PRI AEE (11 586, PRI IE %
B (4%EH) oF NN FNI2 2w T, dynamic
MRI # & fiboizs (MRI spin echo[SE]#:,
CT, US, mE&i¥) okHienlig 475 72

" (Table 1), PIBRIMLFEREEERE & PIIR I 703k A B %

&1 CTAP Bste#e (80 #5f) 1o wvwT, CT40
%, Il % #61%, US75%, SE 8:63%,
dynamic MRI |3 0% o iEg 2R L 72, $ic,
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366 4=IF dynamic MR imaging @45 FtE

Table 1 Lesion detection by each modality in divided CTAP group

MRI
CTAP group
SE dynamic us i angiography
CTAP positive group 50/80 64/80 60,80 32/80 49/80
n==80 (63%) (80%) (75%) (40%) (61%)
Portal supply negative 42/69 63/69 53/69 28/69 48/69
n=69 (61%) (91%) (77%) (41%) (70%)
Portal ly d d
REESSEER EEERERse 8/11 /1 7/11 4/11 1/11
n=11
Portal ly n 1
b Rt 15/24 3/24 18/24 4/24 1/24
n=24
104 85 &7 78 26 50

Table 2 Lesion detection by each modality according to tumor size in portal supply negative group

SE dynamic MRI us CT Angiography
<1.0cm 15/37 33/37 24/37 9/37 18/37
(n=37) (41%) (90%) (64%) (24%) (48%)
1.1-2.0 .
o 17/22 20/22 19/22 10/22 20/22
(n=22)
2.1-3.0 .
o 10/10 10/10 10/10 9/10 10/10
(n=10)
69 42 63 53 28 48

Table 3 Comparison between dynamic MRI and dynamic CT in CTAP positive group (11 patients: 21 tumors)

CTAP positive group dynamic
n=21 MRI CT CT
1.0
n:f;m- 12/13 5/13 3/13
>1.0
nzgcm 8/8 6/8 3/8
20/21 11/21 6/21
(95%) (52%) (30%)

PRI FEREPEREIC B3 TiE, CT 41%, MmE&E# 24T 7z, PRI 3 BEMEEE 80 &5 2 1.0 cm L)
70%, US77%, NE #:61% i< #f L ¢ dynamic T37#HH, 1.1~2.0cm 22 #5 i, 2.1~3.0
MRI 2 91% & mvwiHEFELZR L2 L L, cm 10 #EERIC 48 L THRET L 72 (Table2). 2.1
dynamic MRIZEWT 4, PINRIMLFEHAH T ~3.0cm TIXEMAEIZB T, BEEIZZET L
11 #5Envh 1 4580, MR FEIER B T3 24 #8h ¢, 1.1~2.0cm Tl CT »HFEHIE DY, 1B
IAEE & B & % B AEE AT A 4 {, dynamic DBABETIIRER -7, —H, 1.0ecm LT
MRI i3 FIBR L FEEE R I R B AT Wi & w» DFEHET Tl dynamic MRI A5 #eiEe (90%)
25, #xL 72 (Fig. 2).
2, HEERD size BlnigEt 3. Dynamic CT & bk

PR o BRI 31T 2 K58 o size B D BeET Dynamic CT %, PNk m Jic b 5 11 51 21 4%
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fiiC 4T L, 1.0cm BUF 13548, 1.1em Bk
8 #HHII size Bz 4riT THERT L 72 (Table3)., 4
Aok a2 L T, dynamic MRI #% 20/
21 (95%), Dynamic CT i1 11/21 (52%) &
dynamic MRI 2985 Wil 4518 5 L7z, $% 12,
1.0cm LLF o # 6l v T, dynamic MRI #¢
12/13 (92%), Dynamic CT i3 5/13 (38%) &
Ze Y, dynamic MRI #¥1.0 cm LLF @ #5 8 ot
N TWDE vz B,
4, TRERHERE & ONTLE

32 AHHEIC B CTFRM R ORI TREMEZ
WrasT & 72, HFHIBERE 16 #565, Mo = bnl
Fr#ufaRe's (LU, ELFAaEE) 2 f5En, BR
2 1445 B . BB ME A 55 ( Adenomatous
hyperplasia (AH) [2#H%4 2 4 #5ff, BAVHEH
i ¢ atypical AH (AAH) c#H49 5 4 £,
BRI (RN) 6456 TH - 72 (Table
4), JFFHINEIE 16 A5G 13 v 3 0 b POIR I 37 B b B

£ff dynamic MR imaging @45 FfE

Fig. 2 Images of HCC less than 1.0 cm in diameter

Dynamic MR images obtained before administration
of contrast medium (&), immediately after administra-
tion (early phase) (B), 5 minute after administration
(delayed phase) (C). These serial images show enhance-
ment of the lesion (arrow) on early phase in (B). CTAP
(D) shows a perfusion defect (arrow). In another case,
dynamic MR image shows enhancement of the lesion
(arrow) on early phase (E) and CTAP shows a perfusion
defect (arrow) (F).. TAE was performed and Lp-CT @)
demonstrates accumulation of lipiodol in this lesion
(arrow).

T, TNT dynamic MRI i T#HiT¢% 7>, AH
I3 4 &b 3 8584 CTAP 12 T perfusion defect
AL, £09 b 2 &Hid® dynamic MRI T4 #r
Ensz. —7, AAH I3 4 #firh 2 #5H6iIc s
7 perfusion defect # &8s 72 4% dynamic MRI T
I S e - 72, BRI MIEE I CTAP &
t¥dynamic MRI & & lc#tiTE &ed 572, RN
3 [EHEI2 CTAP JL Uf dynamic MRI Tl =
Tz,

% B

MRI 2 81 % E#flg ko ES 1 v,
fagE D2 iz dynamic MRI %A WS 412 &
I o 7z, AR O REEI L O R R A R e
FREETHY), ZNoDZ2ERELHRET 2772
HIZiE, e zFozmigahrnEZETh b, Bl
15, BAEHTREL M TG T&, LBEED dy-

Table 4 Histlogic correlation with lesion detection by CTAP and other modality

Total MRI
(n=32) CTAP SE dynamic Us cT angiography
— 16 13 16 13 8 12
(n=16) ‘ ‘
early HCC(n=2) 0 1 0 2 0 0
AAH(n=4) 2 4 0 3 2 0
AH(n=4) 3 3 2 4 2 1
RN(n=6) 0 1 0 6 0 0
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namic MRIICHif T& 2 Esfgs: & LT,
TR #4%i ¢ L7z SE #* < FLASH #iof{F&n
% Gradient Echo (GE) #:'9W0 Ze ¥ aihif & i
5, L2 L, SEEI#EEA 74 2 FICHBRELH
N, &F&2%ETs2ri3Ttaiw, —4, GE
HizB\vTid, Turbo FLASH #1972 2 & L
3 &) 1 BT o E g R L 7255,
BEHEDHIEH LY, & Iz 48 % RIHE Tl
TELWRENH D, bilbith vz FLASH
hid, BUER R 18 M T 13 27 4 ZMUGETTHETH
D, 1E & ks Ta N EEAHO E{SE L N
7=,

JFE AR BRE = 344 2 dynamic MRI o745 H#Eic o
WTIEZ { OGN D B, B (@A) <
TR % ) TEES & 2 N BIHETED 5 K
BT D% L SN T B9, 40, b
bk, GdA-DTPA A% (BRI O fg T
WY 51, 50BOWMETHES L WIHEES L
T h#EEREL Lz, £72, lem TS
e AEHG Tl A CRRIC N PIIRER) & 8251 H R
TH 5D, RIS 5 550G T 778
ENTHBY, FH2VIHEES &2 2 i &
DEMIIFESH TH B, o L i, dynamic
MRI % M v 72/ B o 2 Wnc 13, FHAHE &
B OWH % FH 2 LED D B,

Bite, CTAP IZfriminsE =z maichmtid 5 2
DT RE TR O 2 Wr s B v TEIELAE 2
HH T 2129 Bz MR OGS 2% 2w
OB IZEN TV 5", SEObhbhi
DIRETTIE, CTAP 2 TR & iz F D
Rl & b o MR o 3 B 4 8 12 8 v» T dynamic
MRI (3 CTAP iz i 4 24 Higg % & 5, CT,
US, &% $, MRI® SE #:%1% i Th
5 ENMLPIC o7z, FHIS 1 em BUT i
ORI T v 72, F£72, dynamic CT & i
LT3 lem BT o#EEio Iz ENL T v 7255
Z #LiZ dynamic MRI |3 224 Bz FIED B 2
Lo, av TR FERWEZSHERDNE,

CTAP FFEEomMIciiE LTV E DY, B
MBI - TE D, IR & FFiEhE, #F
FN R B IEE & @513 CTAP T

644 A 25 B
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[ T&% v, —%, dynamic MRI T3 IFIEEE |-
d o Tl ~g — iz A LN, TOEIIC
HAET L DREDNALN BN &2
CTAP i3 Mm*EdEnFHE BEE LEENTH
5Oz L, MRI I IERIEN THRIC THETT T
EoMETHL, LELY), CTAPICIEET 3
BHRE L & HICHZMEE%E L D dynamic MRI
R LS THERTH 5.

SRELHE & DX I BT, KA 16 #5656
#59~T CTAP | T perfusion defect # 7= L T
B, wiid dynamic MRI |2 THH 2 LTw
5,18 L, 59 0 2 9% 2 &5 & (2 CTAP,
dynamic MRI & ICBHETETww, Lzt
2T, PIREE b 72 T EhDREEALO MATE) G A <HE T
L 72 Frf s i3 dynamic MRI o THRHTTEETH
A%, %9 ThevwiEgga bl 2w Tk s
IR THDEF 25, AH 12 CTAPIZ T per-
fusion defect /&7, Pk EOAAS % 5 1
2L09% <, BIIRILEEM O MATEIES b 727
WEENTEY, T/, BEREEOHEW AAH T
PRI AT 2 H DHE e b EREZINT
VB b bNORGET T, AH IZEREHS
WD TH 4 FEEIP 3 #5EiI2 perfusion defect #
S EF D B 2 #HEAY dynamic MRI B IRAHIC
TREEI N, —F, AREEOHR - AAH T 2
HiEIC AN5E4 7 perfusion  defect % 526> 72 4%,
dynamic MRI Tz & -7z, HL,
AH OZWi& Ol /2 § I ERICL 20 TH
) IRBLAEA AN IINE 2 29 5 4%, BIRREE M
TTEREII RMECHFELLEVWERLNLE., &5
Iz, RACMEAE o AH L FF IR S & E EEIC
CTAP I2 T perfusion defect #775 L, dynamic
MRIlc TR E N B WD H B Z L AR S
niz, L7zdi-T, BWEHMHRZEDZKZ dynamic
MRITi¥EL <, BIRWEDOZBWREICE S 2
T1ECT2@WHFASE EoftHrirEEn s,

L# L, TAE il & % 2 BhIREEAL O LT ED
TEASHESL L 7 FF AR, 1em LIF /& kb
fiii & & dynamic MRI 2 THESICHBT 2 2 &
AT E 5, Dynamic MRI # 2 7 1) —= > 74k
B LTHWSZ & Tl RIRSER - 65

37



370 £ if dynamic MR imaging @45 FME

ICIERNDEFEZ D,

fa &

1. 4l dynamic MRI {%, CTAP x5+ 5M
MRk oBicE L T8, CT, US, m
HEi, MRIOTIRUCT2HFASEE LN Y
FENREEEZ DO, FiZ, 1lem LT o##Eio
MHEES R -2,

2. 4l dynamic MRI @) 234940 (@jARAH) &
B AR T 5 2 sic L Y, MIBRIM R R
BWTCTAP ICIEES 2 Buithe® b 5, AN
BEOBMICHAREHEZ b,

3. &M dynamic MRI i3, Dynamic CT *
BLTH T ERIZE C, B2 lom LT o
fiofHcEN T Wz,

4, MEEBHDOFHZMLEL T 5 CTAP icH~x
T4 dynamic MRI (2R25EH 47 <, Az T
BT, PO FHZE R - GR35,
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