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Dynamic MR and Fat Suppression Imaging
of Pancreatic Carcinoma

Shiro Akaki', Akihito Mitsumori", Hideo Gohbara',
Izumi Togami", Yoshio Hiraki", Yoshihiro Kohno?,
Masanobu Mori”, Keisuke Hamazaki®’
and Kunzo Orita®

The usefulness of dynamic MR and fat suppression im-
aging was investigated in 19 patients with pancreatic duct
cell carcinoma. In addition to conventional spin echo imag-
ing, dynamic MR and fat suppression imaging were per-
formed. These images were evaluated for the detectability
of lesions. The detectability of lesions was classified as good,
fair or poor. On T1 weighted images, 26% of cases were
evaluated as "good" and 32% as "fair". On dynamic MRI,
69% of cases were evaluated as "good " and 26% of cases
as "fair". On pre- and postcontrast fat suppression images,
32% and 28% , respectively, were evaluated as "good ",and
47% and 39% as "fair". Neither T2 weighted images nor
enhanced T1 weighted images were useful. Direct comparison
between dynamic MR and fat suppression images was also
done. In 42% of cases, dynamic MR was superior to fat sup-
pression images and in 42 %, dynamic MRI was equal to fat
suppression. In 16% of cases, fat suppression was superior
to dynamic MRI. It was concluded that dynamic MR and
fat suppression imaging were more useful than conventional
spin echo imaging for the detection of pancreatic carcinoma.

Research Code No. : 515.1

Key words : Pancreatic carcinoma, Dynamic study, MR
imaging, Fat suppression

Received May. 19, 1995 ; revision accepted Sep. 6, 1995

1) Department of Radiology, Okayama University School of Medicine
2) Department of Radiology, Fukuyama National Hospital

3) First Department of Surgery, Okayama University School of Medicine

NIPPON ACTA RADIOLOGICA 1996 ; 56 : 550-554

3) B 1 S48

&L &I

BEGE B9 ZMRIC BV T, 27 < & b 3% Dspin
echoi: TIXRENEMERAE &L ERMMO I PSS X FDZL
{, FLRLBEOEEICEAT—F 772 b D720
WgHLbH D, ZOFMILTLIE dho702, b
AL LIET & Y R R I Zdynamic MRIZ 4T L, i
REVCBI L T2 DFAIMEE IS LT &Y, dynamic MRIIZ
BOBB2ENMIELVE ) B/IREORBICERTS
D, MEHEBEEED I P I A DOKIERIEHIC X ) IRFE
RSN L L7z — iR oIk, JERE A
b OAE 5 7 (I TBRIRAY I HIH T 2 BB OMMREE 2 1),
SREBICD Iz o TEOHREFRESNTE. OB
WHNC BT OB EEEE DI P TR N OWIRIZL Y
MRS REL 2 578, bbb hORHRTS D
BEEH AR TRE & 72 1), HEHDspin echoik & D, 512
t¥dynamic MRI & DA RE & % o /2. 4°[E], dynamic
MRI & BEIFIHI D 2 %% $E% Dspin echoid: b M2 H Bk
L, EFOMREHBL-OTHRET 2.

MHRBLUFHE

A ZALRLAEEIZ B Vv Tdynamic MR35 & ORREHIH] O
FHRAT SN, ZOHRFMN, FTA3ERICL Y HBFHIC
FER S N9 TH Y, Br136l, Lot 6 B, Ty
il 63 TH L. TDH) LOLRPNCTHH R Sz, Fass
O HARALIETEES 7 ¥, FEMARED S B, MRED 1 B, KR4
B, &FH2HTHS.

18 (3SiemenstL Magnetom H15 (%8 1.5Tesla) &
A, Wi Hikid, O spin echol®E I TT15& £ 600/15/
3(TR/TE/excitations) & #%{&. A7 4 AJE 6mm, gap
1.5mm, field of view (FOV)350mm, matrix 192 x 256 &
L 7z. R\ T (@) chemical shift selective (CHESS) 12 & A
e HHIT 158712 (660-760/15/3, AT 4 AJE 6mm, gap
1.5mm, FOV 350mm, matrix 144 X256) %, &5123) T2/
70 b 2 EHEER % (2000/90-22/2, A T A AJE 6mm,
gapl.5mm, FOV 350mm, matrix 160 x 256) % #&f% L 7-.
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Ak

vy T @ Gd-DTPA 0.1mmol/kg% S ##iE L, 16612
FLASH 3Di%(10/4/1, flip angle18°, 3D-partition = 16, A
7 71E 64~96mm, EXA T A AE 4mm~6mm, FOV
300~350 mm, matrix 128 x 256) |2 £ A dynamic MRI% fii
7Lz 1 BloAIZD W TidTurbo-FLASHIZ (6.5/500/3/1
(TR/TI/TE/excitations), flip angle 8°, A7 4 A& 10mm,
FOV 350mm, matrix 128 x 128) |2 £ Adynamic MRI% 47>
7z. FLASH 3Di%I3Gd-DTPA % S0siHER 2 & Y 2288 0
BUEDIZ T4 % gapless TI6 A T 4 A—FEIZ#kfE L, 13
BoOBoENMEBE LB OMGEE 4 BV ELZY. 5
EHEVT ® EEETUHEAG, S 5126 MR ETI
[iECk F APVAR

HETITEHE
1) BRI BE % good ; AFRMEMME D~ F I A ]
i, fair; 32 b7 A MIHDDEH, poor; I FFA D
#L, OD3KREIHEL, 0 b oREERAGERET
DY —7 LY AL BWTENERE L7,
2) 1) &EBNCPEERZA M EEICRI L T, dynamic MRI & JiF
FHE 2 BRI L 72, S OBE, IRIFHNHITIEEH &
ERARD ) B BRI % % I,
3)FLASH 3D#:D i 5% R0 3 K USEERTE O BRI
BTl contrast/noise (CNR) Z HH L bl %47 - 72 (CNR
= (BEHOEFRIE-BEDESIRE) )Ny 7 75 v FOFE
DEHREARE). Ny 2 75 FIZFOVD 4 BETEHI L7z,
4) 1B B\ T AT I HERR & Iz BRI % 0 A

Table 1 Detectability of duct cell carcinoma on all sequences
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&, DIZBWTHRE L7 BRI EE DO BR 2 T15%
1%, dynamic MRI, #5ZAIEDIRFIHIC DWW THE L 7-.

ZB1), 2) DREAFFMIC OV T 2 BOBRSHREHED
& \ZEEM R ATV, A—HOBERIB#EIC L VE L.
D IZBIT A BETEIA EERE 121X Wilcoxon D551 AL
BEZ V72, 4) 122 TidMann-Whitney#R5E 12 THRET L
7e.

i& R

1) & — 2 T2 A TORERHEE (Table 1)

dynamic MRITHHZERHEEDT good & HI5E S FER 1L
68% T, fairld26% T o7z, EHAHOIRIGIH TIZ,
good(TFNFN32%33 L U28%, fair (TFNFN47% B &
U39% T o7z, EEHOTIHFIETIX good 1326%, fair
1332% TH Y, SEOMER L L Tiddynamic MRI, JEih#
fill, T1SRFRERONEIZIREREED BEF TH - 72, dynamic
MRIZMMO LDy -2 22 AL ) EFFIZER TV, —
¥, T2HMERbo Dy — 20 AL N EFIHL>T»
72 (p < 0.05).
2)dynamic MRI & Agfj5#0i o 48tk

dynamic MRIZMEN T B ERI 8 B, FSH58 6, I
T A EEN T B EERNL 3 T, dynamic MRIAMEIL T
VA AR b 7z,
3)CNRDFHH TIE, FLASH 3DEDEHERIATIZ-14.2
9.1 THo7z.

FRh#H 13 E#aTA5-6.8 £ 6.9, &

fat suppression T1WI
(precontrast) (postcontrast)

WD -3.4 1 15.0TH 72, dynamic
MRI, &IOS, ER#EONRE

TiWI Ta2wl dynamic
(precontrast) (postcontrast) MRI
good 5/19 4/18 116 13/19 6/19
(26%) (22%) (6%) (69%) (32%)
fair 6/19 518 2116 5/19 919
(32%) (28%) (13%) (26%) (47%)
poor 8/19 9/18 13/16 119 4/19
(42%) (50%) (81%) (5%) (21%)

T ONEIZCNR DRI & 2 o 72, i

5/18 1RO NS T I RGZ A5 [ A%

(28%) LD OBER L L) EOflE% & 2SI
L&Dz,

e 4) BEREMERE S DA & TSR R & 0

4% (Table 2)

FEFI AP DS, HEEMOTIHER
(35%) GG B R B D1
W& DT L7 (p <0.05). dynamic

WI ; weighted image

Table 2 Relationship between detectability of the lesion and tumor-associated pancreatitis

MRI, #ER#AIOIEIIH TI3FEEE
Lotz

RIZEBRDEER % £RT 5.

ik (procontrast) A1 (preconragt) - (postoonrast) | VDY )69, Stk Tiskm(g, Mt
P GERZRT) & b (CEBEER (§056) D
s 8 : Z & BEOEAYELTWAA, FHMICH
) fair 0 3 3 3 T B EERE R S hTuRw
good 1 2 1 1 (Fig.1(A), (B)). dynamic MRI
poor 0 0 0 1 (FLASH3D) 5 {4 CHERRZE DB 22
=) fair 3 1 2 2 A H N TV A (Fig.1(C)).
good 2 4 3 1 Uﬁﬁﬂ 2]79&, ir‘l’i Hﬁiﬁ\%{“iﬂikt

WI ; weighted image

FsETH2H

TBY, TURHEEG TRBIZ RN

13



552 Bk 12 )9 % Dynamic MR135 & USBEREED)

T Y Fig.1 6%9-year-old female. Both T1 weighted spin echo im-
l-II age (A) and precontrast fat suppression (B) demonstrate slight
swelling of the head of the pancreas but fail to depict the lesion

, ’ | | | l | of duct call carcinoma. Dynamic MRI(C) clearly depicts the

lesion (arrows). (D); The specimen. Tumor was about 2 cm
20 5y 20 20 20 indiameter.

“. ’I
i
'. -

Fig.2 79-year-old female. Swelling of the head of
the pancreas is shown. The lesion (arrows) is slight
hypointensity on T1 weighted image (A) and becomes
obvious hypointensity on early phase of dynamic MRI
(B). Precontrast fat suppression (C)also demon-
'>Irales the hypointensity lesior clearly (arrows), but
|t becomes slight hyperintensity and cbscure on en-
hanced fat suppression (D).

14 HARBER & 5556% 4585



WA HER 8 % 553

Fig.3 57-year-old male. The lesion (arrows) presents
slight hypointensity to the cephalic side (arrowheads)
of the pancreas on T1 weighted spin echo image (A)
and gets good contrast on dynamic MRI(B). The le-
sion(arrows) also has good contrast to the cephalic
portion (arrowheads) on precontrast fat suppression
(C). On enhanced fat suppression (D), the lesion be-
comes isointensity and loses the contrast.

E5% BT AR EIEIEMTIETH 5 (Fig.2(A)), dy-
namic MRI (FLASH3D) R TIZEM e Da > »Z A M2
ZHTIHREDIEIAES TH 5 (Fig.2(B)). &I OIEIHD
HTHRBICEB L O+H5Ray b7 A ML DHEIIH
BTH 5 (Fig.2(C)). EXEORPHINTIIREIZEL S
N, BWEES LR TWAEDREHE DEERIZES—D4H

< 5 (Fig.2(D)).
GER 3)575%, B BEREMIIERLTE Y, TUARIE
T, JWEREBAMOIEFES I LbIFrIEET2 E

LTw5 (Fig.3(A)). dynamic MRIF-HIAH TI3RZH & HEH
oz TR MMIBEEEE o> TW5 (Fig.3(B)). EERD
FERAHINC b A2 (X BB L SR STV 5% (Fig.3(C)), &
RO TIIREZFESLL, £OLRIEHUAR
mﬁagofw (Fig.3(D)).

% =

HivbHIUZLIAT & 0 BEERRZE 1 2dynamic MRI % 34,
FOHMMEZFEM LT &7V, BEIGd-DTPARHER I
W EEREZT A, —HFEEREIMTICZL {&E®
BHIZBWTIREFIREZ LTI WOTY, BEiE L EHE
SOEFEEZEDMI, DWW TIIEORIICE(LE RITES
2 WIRE O/NRE ORI DS RE & T o 72,

FH,84ET7H25H

ll!ll

h--JI lllil‘I .I

—%, BEHEEOERIE, E»L0ETZIRIT
HARAIZIIH 5 2 LA AR ZEMATE R L, IRES, SHEH
i, $LE, BHikCoEETEoR gl RESNTET
WA, RIGEENZRE & o BIEBALR (K) & OFEHIRERH D
EZEFHPT S { Dk, AEBROZEZFIATLHLOLITKE
(AT BN, CHESSEENE, MRRHOILEREIAHE 720
2L A ’i‘fjﬁ*@)spm echolZzD ¥ — 27 v 212z, Baih
WAl sErl ElldoT, Bir60OEFEI3ITE
REIEMRIS 29, CHESSIEETIIIEIFHIHIOH T b B DO
R —EA B TH Y. ERDOTIRFE TIIRES D
TR DOIFAED 720, MOMBEDEFOIAFIv oLy
IHMEZLNT Y FF A PDETEHF T, FEEHED
Hc & TG EEPLRES 2T 280 %106 5 %
ZELEST, ZLAAF—NITRE (&Ll LIEEHROE
e TEE S I S h, FICRTRENOEEBE DK
SOFEIZLVRIEBET L 22, F7:, & L THEED
EpoETAE—Yar7T—F 7727 PLBEINS.
MG T 12 RS | XM R T & AR O 58 %
HL, BEHERFL Y OBETLER2DOTHLEEILEHE
Loay b A MIFTOFREI Y BIALY, REMRITEE
O EAEIEETE 5. dynamic MRI D JRIGHNG] S B4 <
Wiz B9%, JBEH OCTRspin echoE TlE RSNz o
PR O SRR S L AEEEE LI T A FOH
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BIbzEME LTHERASATBY, E¥RERLSESL
THIETHEDKRHFMELZBIRL TWAEEIZFL (D
—HLTw5,

Ao, BERERERIEAEE 70 b O BERAEY R 4ET
DY =20 L0 ATHE L7A5E, dynamic MRI THRZEMHBE
Aigood & HI5E S NFEFNIZ68%, FEFRTHEDIERHING TIx
EFhEN32%B L U28%, TIHFAETIZ26% TH 72, fair
iZdynamic MRIT26%, #EFAIADRIFHIH TIZEh2h
47% B L U39%, TIHEFETIINHT, £FOMEmE LT
tddynamic MRI, FERGEIH, T1583R%DNEIZRHERHREDS
BEFTH o7z, T20ddE, SEETIEREORERTEEI
AEORF CHRENEBYVRRTH - 72,

dynamic MRI & JERFHIHI O EHLELTIE, BEORIRT
& AUTFRRFIHNLER A & SR OTH DRGNS TETH
0, BEHELBIZILERAE O IRIGIH TR AR %
FHERWz, #FRE LTI dynamic MRI 2580 T\ 2 ][
BH LMD, SHOBFHIREL#ELEDI Y PSR T
FHEZAT o 72 EZER L 2 LR S 2 wTH A 5.
AR OF BZEEAREDS L W L 25, HEEDEE DS
OREINIFHE LT o 72354, LVBEVEFHZBLIZ LD
FHENS.

CNRODOFEHITIE, FLASH3DED SR SR D k&
<, ROTEEATORRREIGI, #E5E5% O PRIEHIHI DN/
S 2 HEmDH Y, EFROBEAFFMORL R % BT
WhEEZLNS,

REREPERR I DFFTE & RERRILAED IR T, TISARIET
IEBEPEERE R DAFAELS & 0 R BEIZEL L, dynamic
MRI, HERAIIH]CTIIBEEMEE RO EEDOHE 2 ZITI2 v
DA S 7z, dynamic MRIZEE L Tld4 Cloifiy s hT
BYID, CNROBGESTHRE N7z &£ B 1) dynamic MRI T

WELEBBER DI b TR MK E L, HifktERL
LR E OSSR BB AN E ol E LI bR
5,

JEEREICMRIZ 4T ) B3lL, dynamic MRISPPRIAHIGI DR
Y MR MGREREICE D BN S B, OB 2L
BELRVWEL ) BIREERINT A LIZH AT, 2D
BT, KERWETHoTH, WL L B
EDAY PFTAPDRTEMEIT> TS, BHLEE~DR
R ¥ SR OFMIIREHEEOHIR YL 5 ) CTO Kz
DB B ERbND, FRCRRIHING T L EE B O BRIk o
FBEIFIARSINTBY, FEMEERE ORI % ) g
ol R THBRBOFFEZMRITITS % S@ED
TUHHEAE L THAHH7.,

RE RN BE RS O 308 B i 52 A b 72 Bhie SOV 2 % A
5 72DTRIZEER T AMEAIZH Y, TIZY PSR 3 EH
LTRIERZEZ D ETVNFASARETELNLAS (X
HEWLEAT 5. bRbONOEBORETH RS HEEOHE
I 77 | Zspatial presaturation % i L 7235 TR660ms T 9 A
T4 A, TRT60ms TI1AT A A LPESNE V. FEFIC L
> TIIHEFRZRETELVWEELHLOTTIMMAGEE L
TH oD LOREDFELN DI %R, HEICHIEHEE
ERETDLENH 5.

dynamic MRI & [EEEHIHI O 2 #6102 30) 5 B w2t i fe
%, HEFRDspin echoi®: b MR HlME L=, e LCid
dynamic MRI, FEHFHIH], T15&5EONEIC R I EEAT R
Tt
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