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W RRES,
FE R\ XFXx H,
BilEEA:, BT RS
LR R
WA E SR

i3 C &I

BED MRI Z BB L TIZBRIZE < D320
B B, BHE D spin echo FETOD TG,
T8GR T IREER & ORERERE C ERE
oar I A MBZLL, FRRRPEED
BENC L 27 —F 7 727 DD DOEEREL{LD
HYZFOERAKBEE> TRy, —H, BEE

BB T—DDEELEREEH TS CT I
BT, A ¥y REHOE#HELICH -
cremental CT¥®H 5\ ig spiral CTY%2 D, &

B ERH EEA LEFROECEEZ X F v~
T5HET, EEOHEERM LS 254
HLMESN TS, 2O CT [, MRIICs
WTHEE, EiTOESHICL Y EHR» o+
THRET & 2 BREBERESFHE S WL SFA
no2oH %, FNIHE dynamic MRIVHIE <
DFEHIC BT ZOEREN RS, BEELR
EEE > T &7, LHUBEEICNT % dynamic
MRI B L TOEEI IR L, EIE—EDFF
izE s> Ty, §EFE L I Turbo -
FLASH #8 X O FLASH3D %D 2 #:12 & 3
dynamic MRI 2EE~NICAL, HTORIRZHE

05 3 K7,
¥R R
=8 &5

*ERI IR

o
M?ﬁ
TrHE=

1amm

1
3
3

JeDTHRET 5.

MERE L UFHE

TSR IR LA B> T dynamic MRI 234
T8N, ZOBFM, F23ERC LD BERYE
FNCEERA S g (& CERIRRE, DUTRE
FLd5) 21BIThh, BMH1TH, ik 46,
THFER63ETH S, TD 5B D 15 I FAlr
ez, RO SHEALIZEESS 11 41, FEfK
A B, AES LB, RERES 3, kg2 BT
H5. FEEED T X 2 BIREOEE YA
RiE TS, 141, TS, 841, TS; 941, TS, 3%l
TH5.

%EE 13 Siemens #:# Magnetom H15 (#&
H15T) R W, W& HFEIFE, £ 7 spin
echo #12 T T,585%& (TR 600ms, TE 15ms,
A 74 XBE 5~8mm, field of view (FOV)
350mm, matrix 192X256, HnE [E %% 3 =),
T,5%F8%k (TR 2000ms, TE 90ms, ATA AE
5~8mm, FOV 350mm, matrix 160X 256,
nEE#H2E), o b v EEFAKTR
2000ms, TE 22ms, A 7 4 X & 5~8mm,
FOV 350mm, matrix 160X256, fl % [a] $k 2

F——F

pancreatic carcinoma, dynamic MRI
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) 28 U7z, 5T Gd-DTPA 0.1lmmol/kg
b EEEE L, 4612 Turbo-FLASH % (TR
6.5ms, TE 3ms, TI500ms, flip angle 8, A
5 4 AE 10mm, FOV 350mm, matrix 128 X
128, hNEEI#1E, singe slice ¥ 7z IZmulti-
slice and multiangle), 17 %z FLASH3D &

(TR 10ms, TE 4ms, flip angle 18°, 3D-
partition=16, A7 7& 64~80mm, EZHZZ
4 A E 4mm~5mm), FOV 300~350mm,
matrix 128x256, I E B #H1[E) I & 3
dynamic MRI ZHEifT L7z, & 5125 & T&E
i T RFG 2% L 72, Turbo-FLASH %
X 1 Bl OBERREER 1.3, &EHERE 3.3V TE
HITLR T ICERAIEARKISMEEL,
FLASH3D 313 Gd-DTPA » A WEEEE &
D 22 BRID B IEDIZT gapless T16 A7 4 A—
EEiL, 13R0RO SKEB &Ll oK
Gast 4 EHED R L 7 (Fig.1).

FE#ED MR EROFHIE B L T, YIRREA
BEHE, FMiEtsg, 50k CT HofioEf:
KL T, BIOREOME K& I CERZ
WEHE TR 21T o 2.

METEE X
1) BEEERERHIHEE 2 good | FAFRESHEMB L © 2
> b Z A NBEBR, fair ) AEREHEBEEOaY 7
2 N3 B B D3FI, poor ; PR E D3 >
FIZNRL, O3ERECHEL TERE (3
W, &%), T,58#K, dynamic MRI O£ TiZ
BV, BEEIA X (TS), TS, TS, TS,
rOBELED TENFNBRET LI, & 51
JERRAEHHERICEA L €, #5712 dynamic MRI &
TEHFAGEPrESELBELT “BhTw3”, “H
& “FoTnd” O3RECHEULRE L.
2) FLASH3D #2517 U 72 BEE 17 Bl CllER
7 L ¥E&# @ Contrast/Noise kb (CNR) %8
WK 2T 7. (CNR=(BEEDES-HKD
EBEY /Ny 2757 ROEEOEERZ).
OHEy, BN OBLLEEITHE S 2 I BIEER

FLASH3D Cephalic

P e

AT
A ' il 1.(; '![l!.,«‘.-""
ai ni
iy .
R Bl
A
i
e

Qi

A

Breath hold;22 sec. Caudal 16

Fig.1. On FLASH 3 D sequence, 16 images of gapless
thin slice were obtained within a single breath hold for
22 seconds.

L BN BEALIEEET, FREEESICRT 55
w7z,
3) FREYIBRTTRE T H - 7R 9 Flhic B L T,
BEREE D OB HE L, RELHE L DR
(medullary, intermediate, scirrhous), /&
PR 3 2 BEREERR (INFa, 8, v)
& dynamic MRI TDJRZEREHEE % Llgchaay L
7z, S5 15FNCBWT, BEFEERALOERL
dynamic MRI TODIRZE DFEHEE & & Hig L 7z,

& R

1) JERE 21 507, dynamic MRI CTHRZHEHIE
3 good L ¥5E ENTERNX 1361 (62%) TH
b, THa#EGTE5H (23%) TH-olz, Fair
YO E & 7z @ i3 dynamic MRI T 7 4

(33%), T.5@aFEK%T 10461 (48%), THoT-.
Dynamic MRI OfFZEHiHIgEIE T sFRGC L
EWEE A S NIz, TRFER CIEER A
1: 1 F0 fair 2 &3 XC poor ThHole, EE
#% T,58 38 % 1% good 1X 1 %1 T, fair 104l

(53%), poor 8l (42%) T H -7z (Table
1), BEEZROREHEEOBREZATAS L
TS,, TSEEHIT dynamic MRI 555 T,i@H

19944F 6 B 6 B3 19944 8 A22HUGET

BIRIEERSE T700 FALTHEEEET2-5-1 RILKFEFIBEHRE RALE
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‘LY RiFstERRA SN, TS, TSIHEFITIE
dynamic MRI & T, 5R&I3IZIZESEOFKET
Hoiz.

T, 5% 34E & dynamic MRI % BEEHi HEE & »
5 A THE T % & dynamic MRI 2%h T\ 3
FEFNZ 1341 (55%) TH Y, "HE” 8 XL

ERTW2” 2hb¥2E 206 (95%) %4
7z,
2) FLASH3D & %# jtifT L 7z 171 T CNR » &
HUTz08, &ERRNE—3.2+22.4, EEHBIE—-17.1
+7.8 THEFH] LR L CERRIRSBEY T
ZCNROMENE XEFEEWCHEML 72 (p<
0.0001) (Fig.2).
3) VIBRATRETdH - 72fREHE 9 Bz B3 2 Bk
AT & ORETTIReRE L TiZ—EDER
BResNELoMd, INFa D 26H 2w
medullary type @ 2 FITIZWTh bIHEEOHH
EBIFTH -7 (Table?,3). WERERADG
£ & dynamic MRI IZ 517 2L O HEE 1Z
BIEIZR oiehr o7z (Tabled), o XI0ER
DEEFI % BRT 5,

GEFI1) 677%, B, BEIE, TS, K
BHESIZ R REAR L TV 228 CT EIXEZEHAEH
ThH3 (Fig3a)., Dynamic MRI (Turbo-
FLASH %) @ THREEMROEFEE (BRE)
BiEH &N (Fig.3b).

(GEFI2) 697K, B, REEIE, TS, K
SAES, & ICHElE LI ERYR S 1 B 8,
THAGRTIIHEBRZEFS 22 & 2w (Fig.
4a), Dynamic MRI (FLASH3D %) 1z T &
FBERAME(S S U CHABc it ahi: (Fig.
4b). HERFANC IHESEEIRERIE, scirrhous
type, INFy TH -7 (Fig.dc).

Precontrast Early phase

p<0.0001

Fig.2. After bolus intravenous injection of
gadopentetate dimeglumine, the absolute value
of contrast/noise ratio(CNR) became signifi-
cantly larger than that of precontrast images.

(EBI3) 487%, HM, BEHEAKLLE, TS,.
BHEEREFLCBEEDEA® A 5 h,
dynamic MRI (FLASH3D &) 12 THERZ X
BESEHE LTl s h, REREEREAEE : 0
HIDSEIEETH - 72 (Fig.5).

% s

e DEREMT 1L, 1€k, BERME, CT,
ERCP, ME&EF%E E2HWTRERIITbNT
&z, MERBICFHEELTCEMRILIZ, Z0OE
NTRESERES & MEE ORGMTE S ITRE R
ZEED, BEREBIBVWTH Z0OERMED
s T &k, BEORIZHICIZ, B D
CT TIRHRESFRREDR B HEE & 72 ) BEOHHER
ERESEROL D BREOHE IRNEETH 5,
MRI 1ZEREFE T I13BERE DTEAERZWT I B8V T CT
CIITIEOCRBHIKEICE L, EEOREEREY

Table 1. Detectability of Duct Cell Carcinoma on All Sequences

T, weighted image T, weighted image T, weighted image dynamic
(precontrast) (enhanced) MRI
good 5/21(23%) 1/19(5%) 0/17(0%) 13/21(62%)
fair 10/21(48%) 10/19(53%) 1/17(6%) 7/21(33%)
poor 6/21(29%) 8/19(42%) 16/17(94%) 1/21(5%)
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BEEFT R ORI BT CT LRI % 721
N EDAMEELDDH S L DFHE b H B,
Lirl, $ESRD spin echo & TlaHRARAFRHIAELEL
E <, BEEEB L UIERE R ¥ ONERERE)
25 FAET 5 artifact 12 & B ERGEHSFEEL
%oT\s, BED MRIZHHICE L TIREEICS <
DIFLEN I 558, B O spin echo ED T8
G, TEHGR CIIRERERA L IEEHEBDa >~
FZ R NHZ L L CT RIINEE O I RE
rEZoNTER, TAaF&RII—MICER & 1E
HES DAY N T A NBRIFTH 50, BET
IR ORRHECAERDYE { TRERFIRSH S 2
SNB-ORBEREEELEDa Y NI A MI T H

Table 2. Relationship between Dynamic MRI and
Stromal Type of Duct Cell Carcinoma

FRICHE 2O, FEEEOESHECLPZD
EeoEhhy, BT 5 MRIICH 25
MM OESRIE EFER LIz D TR R 72,

medurally intermediate scirrhous
good 2 3 1
fair 0 1 2
poor 0 0 0

Table 3. Relationship between Dynamic MRI and

INF
INF « INF g INF y
good 2 2 2
fair 0 1 2
poor 0 0 0

Table 4. Relationship between Dynamic MRI and

Concominant Pancreatitis

Concominant pancreatitis

(+) (=)
good 4 4
fair 5 2
poor 0 0

Fig.3. (a) Precontrast and enhanced CT dem-
onstrate swelling of the head of the pancreas,
but fail to depict the lesion of duct cell carcinoma
in the head of the pancreas. (b) Turbo-FLASH
clearly demonstrates the low signal lesion
(arrow).
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Fig.5. Swelling of the head and body of the pancreas
is seen. FLASH 3 D demonstrates low signal duct cell
carcinoma (long arrow) which is distinctive from
concominant pancreatitis(short arrow).

354

Fig.4. T, weighted image shows swelling of
the uncinate process but the lesion has little
contrast with pancreatic parenchyma. (b)
FLASH 3 D demonstrates the lesion with good
contrast (arrow). (c) The speciemen.

IE4E dynamic MRI 2325  OFEB I B> T,
Ao, TOFRAMESFHaNS LS Tkote,
13 GA-DTPA #E# R — &R R
05, BekoEsmESERTILiIcks
TR OBRIEEIERE & OESBEES Lk
D BEEEOWIIE AL T 2 2 L 3B I
5%, LrL—7T, MBS A
FERE L, MIcZ L EE MRLIZBWTIE
ERRNREZINTADTY, B & EELSO
BEEREEZOHEM, DLW TREORI (L%
Bl & 7 WIRE O/INFZE DR HDSEARF T & 3,
Z D Z i incremental CT % spiral CT & [H
BRTH 22, MRIDEBLIza> b5 R N
RRICL D s CT EE%», Fhl ok
RS IN G, & 5 ICERATORTER
R CHABR I JER 2 151 L 2372 2k D% W
WXL T, BeEr—EIL, b20IMEEDA
ETEBRDA T4 AMBE/LZLDTES
dynamic MRI 0FE A Iz +oFE I 3,

BB L CHx oM L EH I 4 EE T
b5, BREREREEC OV TR R, &
B TogF g, T8 %, dynamic MRI



efE Izt 5 dynamic MRI

FhEhnico &, BEERZA ORIz RN
3 ERPESHM L, EEELOBE SO TENETN
¥ast L7z, Steiner & ® spin echo ¥ T DHET?
Wk BE, ZOEHEIT—EIT cystadenoma,

islet cell tumor & ATEH DTH 51, BEIEE
rEEESRBITE 0 TAEFABK T 63%,

T, HFAG TR L N5, SEOKEE TII,

dynamic MRI CHEZ i HAEDY good LHIE SN
TEBIDEIE 1T 62% T, T 5RFGRD 23%12
B CEWERED A SNz, Fair &HE SNIE
#11% dynamic MRI T 33%, T.58#8{%& T 48%
Thote. T HEFEHTO good & fair & 2L
2L T1% LY, Steiner 5 OREITIZIE—ET
%, B L REEEDEEHRED ETRAITE S
D3 TERHAG TS, TERBRELEZ SN, —
7, dynamic MRI Tl& good & fair 20z % &
95% DEWEHETH - 72, Poor L HIE S NLIfE
X dynamic MRI TiZ 1 IO A TH 523, T,
BMPAGETIZ29%THY, &fkE L T dynamic
MRI 0B RN RENT, T5adMkRs L ER
#% T, mFAERE, WIhbRER TR E» 72,
JRESE | L PR IRk delayed phase TIXIEH &5
FABRCEEREZT B L&, BEOE®
MRI CIZER IR L 2o 72, BEOKRE
LRI 58N D B, SEIOFBRD
INSEFRHFLTEY, EEtk TOsREZEN
FTEOHTRATDEI ERb»PS, BEOKR
XX LREAHHEEOBERE A5 & TS, TSHE
#1C dynamic MRI @55 T 587 & D BiF%
tEEnssh, TS, TS, Tk dynamic MRI &
T HFGRIZIZFREORRE Tho 7, 2k
LTR—EDERmIFEsNERro Tz, I,

SEOFREMHBEEORE 22 > F 7 2 b 2HL
WITbNTwE D ThsrH, HIZE 2,

dynamic MRI i3OI E2ELIRRVWE I 4
BEOMHICERTHY, CNROEH»SHHA
SR E I, EHEEEREOIY N TAND
KigHEmIc & D RERHEEL M B L7, g
HIK & 73 S T O I FEARR A O £ DRI B
WTIE T 3aFAG, CT LIZIZRZEEBEbh s,

WHE UL BERRAER R TH 503, T,58H
GIIEE#MEENEVESNTED, SEOK
STy ERE T EFAGRE & D IUEVEETH-
72728, dynamic MRI & T, 3G ORERH
BEAEEHE L2, ZO#E dynamic MRI 23
T8GR L VEN T AEFIOEIGIE55%TH
D, ZiuZ dynamic MRI & T,i&5E & HEE,
BPHb¥sE 95%% 5, dynamic MRI OF
AN HIL - 7z,

YIRRATRE T B - T BRI BE U TR D
HINCHE L TIT - IR, SHEBER
T O—EDMERIZR STz, TSI
CT, B icEdimEEDO—>oTH5 table sliding
rapid sequence FEEAWRRENCBWT, CT &
CREARRR AT R BEES H B T L 2 EWE L
Tnw3b, MRIIZBWTH, FFESE spin echo
ETORFTICB VT, BEEOEERN, 2
WIEE R DA v medullary type OBEREDHRE
HSRIFRERZHE L Tw5, SEOBRNT
BekE LT —EDMHEM IR »o 7203,
dynamic MRI O#iHEEIX vascularity D%EIC
k2 ZAMKEL, spinecho &L IMMEFHEIC
HE5TBRTHELD, YEREERD 9B Dan
HrBEbnsg, LU INFa D26H 20 ik
medullary type @ 2 FITiFwhd good DFFH
2ETHEY, FESOFRE—EL T3,

REREMERER DB I X D IRERHREL LT
BIEA S 2o fz, TOEMRER TS L 0 BEl
DFEIR DA WEE I X D FEREERERE 2ME(F
SELUESORSZRSIR#E L 25 a3 N5
P AED dynamic MRI 12 & 25Tl
0 &5 efEE % <, FERF 3 O < FEHEEREE
KLHEE2ENTSIZERD oz, In-
cremental CT 1238\> TIZREEBIXMEMEREL EI B
LTEER CTHEIEVEWIFRENH DY,
MRI T b BIITAE R 3V CREE & BE PR
PREITE ZAREE D RBINT, LI
VIPEE & D spin echo ¥EIT & BHRETHERY L I3E
B, e IBEREMERER OTFELE 1R A DR
BERELETEERELTNS,
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4 E{#EH L 7z dynamic MRI o 2 3%,
7% B Turbo-FLASH # & FLASH3D %M
FEN B L TIRBIERNCIZ PP L W b
H5. Turbo-FLASH ®:0ERTE LT, Gk
M1 AT 4 A0 & 1,38 & IER I B
TEEREN LW Z &, WERIEIE DN Lk
R T CHREGFIRETH 2 2 &, IRBEID VA%
FERLTw 0 T RGNS h, Zh
I3 dynamic MRI 21X U® & 3 2 3&HRE T
BHTH2 EEPBEToND, Lhr LEHER
3 i R TREG 2RV KT LE X
%<, BREIED RO BEETEHK LTV L
DEREDH VY, EBORENEFRIFFICREGTE2
AT A AR IER T HIANCHR D [ 72 5 530
REMTEDSE WD E  Bbhd, Ins XY ER
T A 1ZEARRC FRASH3D 32T L T
5. FLASH3D = OFR# & L T=RITTLH A O
volume image %3 gapless DE VR 54 A THES
., partial volume DFENHIZ W &, &
2HEEFLEDTATAATE, WFREREIC X
D BELRGIITE 2> 5 133N 2 ATREME DS TE B 1T
WZ EBDIFSNS, 7272, FLASH3D 3313
RN TR 21T 1o OFEREREEIC L Y, [
RRICAT O oGk & \IHEE H B OABRIGE
2o TED, B EBOMBEBRL 1D
2T 2 71:08%, FROVTRIIBLTHE
EWBLETH S, F7-, Turbo-FLASH #,
FLASH3D & i 22 ERE I <, Mg
BE R RES T S 00, T E#AGZ £ O spin
echo ORI RAI R TH S, T 58HE 135
FRERDRIRE S & 0 BEE I BE L ¢ FLEZ L
dRERICET 5, W% TR FGRIEEER S
BB < RV AYEESEE S O H I BN TEB Y
BT NETHENTHSS, Tabb T BFE,
dynamic MRI, &% T, 58F0G 2 BR T
5 DN 1 DOFHERZREEZ 25 L Bbh 3,

FERBIITE RO THE L, X5 ICEEARZE
bREELEBETH 2D, SEHOBAIZLD
dynamic MRI 133 LW EESEDOZ ML LCEH
Thd I EHREN, EEITFIEHEER LR
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Dynamic MR Imaging of Pancreatic Cancer

Shiro AKAKI!,  Yoshihiro KOHNO?, Hideo GOHBARA?,
Kae NAKAMURA!, Izumi ToGAMI', Yoshio HIRAKI',
Masanobu MORI®, Keisuke HAMAZAKI®,  Hiroshi TSUGE?,
Hisashi MIMURA®, Kunzo ORITA3

'Department of Radiology, Okayama University Medical School
2-5-1, Shikata-cho, Okayama 700
2 Department of Radiology, Fukuyama National Hospital
3]st Department of Surgery, Okayama University Medical School

Dynamic MRI was performed on 21 patients with pancreatic duct cell carcinoma. Turbo -
FLASH or FLASH3D was performed immediately following rapid bolus injection of
gadopentetate dimeglumine, and these FLASH images and conventional spin echo images were
evaluated about detectability of the lesion. All images were classified into three groups of
detectability of the lesion ; good, fair, and poor. On T, weighted image, 23% of cases were
“g00d” and 48% were evaluated as “fair”. On the othe hand, on dynamic MRI, 62% of cases were
“good” and 33% of cases were evaluated as “fair”. Both T, weightd image and enhanced T,
weighted image were not useful for depiction of the lesion. Direct comparison between T,
weighted image and dynamic MRI was also done. In 55% of cases, dynamic MRI was superior
to T, weighted image and in 40% of cases, dynamic MRI was equal to T, weighted image. Thus,
dynamic MRI was superior to conventional spin echo images for detection of duct cell car-
cinoma. In 17 patients of duct cell carcinoma who underwent FLASH 3 D, contrast/noise ratio
(CNR) was calculated before and after injection of gadopentetate dimeglumine. The absolute
value of CNR became significantly larger by injection of contrast material. In nine resectable
pancreatic carcinomas, two cases of INF « and two cases of medullary type were well depicted.
It was concluded that dynamic MRI was useful for evaluation of pancreatic carcinoma.
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