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Staging of Pancreatic Ductal Adenocarcinoma
Using Dynamic MR Imaging

Kouji Murakami', Shigeru Nawano",

Noriyuki Moriyama', Ryuzou Sekiguchi",
Mituo Satake", Ryouko Iwata',
Takayuki Hayashi* and Kazuhisa Nemoto?

Single breath-hold gradient echo images were obtained
before and immediately after bolus intravenous administra-
tion of Gd-DTPA (dynamic MR imaging)in the study of the
pancreas. Of 37 patients with pathologically proved pancreatic
ductal adenocarcinoma, seventeen patients who underwent
both dynamic MR imaging studies and curative surgery were
included in this study. Correlations between histologic find-
ings in the resected specimens and MR images were ana-
lyzed as to tumor extension and staging according to the
General Rules for the Study of Pancreatic Cancer (4th Edition)
published by the Japan Pancreas Society. In comparison with
conventional MR images, dynamic MR imaging improved

the vasculature by clarifying the margin of the tumor and
the vessels. Nonenhanced T1-weighted imaging is the best
sequerice to estimate peripancreatic tumor extension, because
the contrast between the tumor and peripancreatic fat dete-
riorates with the use of contrast material. There is a tendency
to overestimate vascular invasion on MR images, the rea-

fibrotic change induced by pancreatic carcinoma. The diag-
nostic efficacy of lymph node metastasis remains insufficient

lymph nodes in spite of the existence of pathological
metastasis. Our results suggest that dynamic MR imaging
has the advantage of improving the conspicuity of the tu-
mor and the vasculature.
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the detectability of pancreatic carcinoma and delineation of

son for which is considered to be the contractive nature of

on MR images because some cases show no enlargement of
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Table 1 Relationship between score and staging on MRI findings,

pathological findings

REICERETR RO LHEL L.
—7, CH -DU' - PV' - ADZERHFIZDOWTIL,
LD R 1A 1288 U 4B o0 2 7 — V4 SEIdE S

stage of pathological findings

WTIIREEEZZ, REEL, B, WL20O3 K

BE(0~2) & L7, ZOBEOHELEER, "RIEEL

(0)” : JE# L AN T WS, "8 (1) BE

ML TV5, "HL2(2)" | BRI IEEY

stage of MRI findings 0 1 2 3
0 0 -1 -2 -3
1 1 0 -1 -2
2 2 1 0 -1
3 3 2 1 0

PEEL TV AEPREFRRASS S, LEDZ. Th
2B, HREEFEAFT R Seh - du - py - all DWW TIE 3

FR9ESH25H

#t In the case of TS' - ts factor, the stage are classified 14,
# In the case of CH' - DU' - PV' - A’ factor, the stage are classified 0~2.
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Fig.1 46F. (A)T1-weighted MR image before contrast en-
hancement does not demonstrate the non-contour-deform-
ing pancreatic cancer.
(B)Dynamic MR Image (early phase)shows small cancer
of the pancreatic body (arrow) as a less enhanced area com-
pared to adjacent pancreatic parenchyma.
(C)MR image obtained 5min after administration of con-
trast material shows uniform enhancement of the small
pancreatic cancer. But it is difficult to distinguish between
the cancer from pancreatitis secondary occurred in periph-
eral pancreas.

Dynamic MR Image (early phase)reveals the best con-
trast resolution between cancer and pancreas.
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Fig.2 74M.
(A)Noncontrast T1-
weighted gradient-echo
MR images shows ab-
normal thickness of
celiac trunk (arrow) adja-
cent to peripancreatic in-

.Ill!

vasion of cancer(arrow
head).
(EB)Dynamic MR Image
(early phase)reveals the
celiac trunk with irregu-
lar shape (arrow), which
suggests the encase-
ment by posterior
peripancreatic invasion
of the pancreatic cancer.
The peripancreatic
extension is clearly dem-
onstrated on noncontrast
T1-weighted image, and
the contour of artery can
be depicted on Dynamic
MR Image.
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Table 2 Results of readings about tumor size and anterior/
posterior peripancreatic extension

Table 3 Results of readings about tumor invasion to intrapancreatic

bile duct, duodenum, portal vein, and artery

TS' S' RP' CH' DU’ PV' A
accuracy 70.6% 38.2% 50.0% accuracy 63.6% 591% 35.3% 58.8%
average -0.11 0.59 -0.29 average of score  -0.48 -0.32 0.21 0.41
standard deviation 0.53 0.73 0.82 standard deviation  0.66 0.92 0.83 0.49
(N=17) (CH' -DU';N=11, PV'-A' ;N=17)
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Table 4 Results of readings about lymph node metatasis

pathological findings
image findings negative positive
negative 1 7
positive 0 9

accurasy; 10/17 = 58.8% specificity; 1/1 = 100% (N=17)
sensitivity; 9/16 = 56.3%

EREBLADONEE Wy, L LEZZIFOBERT D D
230 MFOFEBWTH B L OTE, S, KT
I AT A S NIER DA Z R E L. B
MOk FApr R & MR & 303 L b —3
¥, FAhNbUIMRIZBHNEESEEAFHET R X 0 b
FHRTRE CHEFEWI L RHE L TWAY, Lizdis
T, BMEHCFRFTRZTVBONIERLEDL L, &R
BEROHEE LAloTwa b0 L FHEEINS. EEZH
HES LR e iR BB AT U BB L o 22 IRAE, T
R EDIE: O P HMBFHREFRR L OBR 0PI, 4
BREFEICERI SN AREbDEEZLD,

72, B RCERICFMATR, - M H T R OH
K3 H O L FFRIC, BEEEFFRIZOVWTORG L 4%
BREF SN TIWETH A . RS TIIEEITROH
BERERKLFICY vy 2 () 20 TR|K L2, 4FLD
JRERAT L & O BIF 2 HBBRE S Wb Tidi <, B
FIDRSEICIZ S S IZFFM L REI PR ETH S, LarL, R
PN IR O AN B S R E O FIR I I R T E D
D, —ETEBZWIREEZ A L, BENORESTEZITR
IZH— BN, BRECL 2 TFROZER EOLBNT
BHIRY, SHROBHOBEE L ERIIES TS0
LEZLND,

—%, EORFOTHICIEEOBREESEE, ERET
HUELHE. HICCTEMRICBILTIZEL S b ETBEE
THBIDIHB LIRS D% v, CTHAERTY
HEVAHEEY EWIIMRIAENL TV S &) Higgina2 s
RELTEBY, BREAS® LW OFBIRTHSH. L
LINLOHRELBHON) FLCTR 72— F - T LA
a4 N RW/IMRIZ W7 BHETlX v, 5% 520
FEOMERIIE CIMEADPLELEZ OGNS,

HAERSE 8574 H95



HE BZ

¥ & ®

BHEOIRRAME S Nz EE1 78I BV THERE LT 7 4
T3 v JMRIZHAT L, EREBITICZBT 28 BEEHRE
L7z, WA R L MR RERT R & 2 B L 45 R, B
Tk E R
1) EHFR T OTL - T25AAEIE, & 1R E S & L
T, HEIETYAF I v PMRIZHATTAZ EICEDE
iR MR REL M L Lz, Lt THREOKE
&(TS) - BEPREE R (CH) - + 36152 (DU) - PR
HPV) - BIREEA) OZRFOBEREFM ETAbD L
EZz bhi:,

2) R (S) - A RE (RP) DBUWTIZIE, EEICL-
THES » EEEE#&E DIy PSR NPETT 57
O, BEMTIHREEI RS EHNTH o7,

7 % 601

3) T254ER I {8 L IR P PR O EHIE, -+ A BlatmED
+ﬁLE@ﬂﬁmbanéﬁ i B RO WA
BEDOENL o7,

4)EBEDOKE S (TS) 122V TIZ B BIF R ZHTEEDE &
M7z, BIHHERE (S) R MBI (PV - A) &8 KEFi 2
TAHMEMICH o7z, ME R OM AT L BERE OB L
FUZPE ) ISR I L 2 b eEZ LN —F, BHE
1 (RP) 18/l 3 2 HE I o 7.

5)1) ¥ HERB OBIREIIR T Th o 7.
ROBHIZBWTIIEY L EZ SN,

¥, EiRE

AL, JEAE A AT e e g B DT A DR A
A5 2 B B BIFE IRV BEPS E FNBE R O RTINS
Bige ) B & CFILEORFeHB & 217,

X ®
1) Stark DD, Moss AA, Goldberg HI, et al: Nucler magnetic reso-
nance imaging of the pancreas. Radiology. 150: 153-162, 1984
2) Tscholakoff D, Hricak H, Thoeni R, et al: MR Imaging in the
diagnosis of pancreatic disease. AJR 148: 703-709, 1987
3) Steiner E, Stark DD, Hahn PF, et al: Imaging of Pancreatic
Neoplasms: Comparison of MR and CT. AJR 152: 487-491, 1989
4) Unger EC, Cohen MS, Gatenby RA, et al: Single Breath-Hold-
ing Scans of the Abdomen Using FISP and FLASH at 1.5T. J
Comput Assist Tomogr 12: 575-583, 1988
S)NLERZ, HWE %, Uiz, i BEoRE L TiRig
DEERIGH. INNERVISION 10(10) @ 26-30, 1995
6) FIiLZ © BEODynamic CT. fEE[E 4 :767-772, 1983
7) Freeny PC, Marks WM, Ryan JA, et al: Pancreatic Ductal
Adenocarcinoma: Diagnosis and Staging with Dynamic CT.
Radiology 166: 125-133 , 1988
8) Chezmar JL, Nelson RC, Small WC, et al: Magnetioc Resonance
Imaging of the Pancreas with Gadolinium-DTPA. Gastrintesti
Radiol 16: 139-142, 1991
9) FRAEER, WE R, MEIEK, il FEHICH T S Dynamic
MRI. HEEEE 14 @ 350-357, 1994
10) Gabata T, Matsui O, Kadoya M, et al: Small Pancreatic
Adenocarcinoma: Efficacy of MR Imaging with Fat Suppres-
sion and Gadolinium Enhancement. Radiology 193: 683-688,
1994
11) Semelka RC, Kroeker MA, Shoenut JP, et al: Pancreatic disease:
Prospective Comparison of CT, ERCP, and 1.5T MR Imaging
with Dynamic Gadoliniium Enhancement and Fat Suppression.
Radiology 181: 785-791, 1991
12) Reznek RH, Stephens DH. Review: The Staging of pancreatic
adenocarcinoma. Clin Radiol 47: 373-381, 1993

SERL94E 8 H25H

13) Nghiem HV, Freeny PC : Radiologic Staging of Pancreatic
Adenocarcinoma. Raiol clin North Am 32: 71-79: 1994

14) [RBA, ENEH, BHSERH, 2 ) Magnetic Resonance
Imagingll & 2 BEREOMTRI RSN, BERE 12 641-
646, 1991

15) FEERE", JINmEEEL, R, ff BEOMRI B &

14 7 447-454, 1993

16) B A28 0 By foo#
1993

17) Semelka RC, Ascher SM: MR. Imaging of the pancreas. Radi-
ology 188: 593-602, 1993

18) Miiler MF, Meyenberger C, Bertschinger P, et al: Pancreatic
Tumors: Evaluation with Endoscopic US, CT and MR. Imaging.
Radiology 190: 745-751, 1994

19) Megibow AJ, Zhou XH, Rotterdam H, et al: Pancreatic
Adenocarcinoma: CT versus MR Imaging in the Evaluation of

. B4R, SEHAL,

Resectability-Report of the Kadiology Diagnostic Oncology
Group. Radiology 195: 327-332, 1995

20) A EEETZ, HBE 5 FLEZ, i BEREIC 3517 2 Dynamic
MRIOHFIf% ; 2D FLASHiE & 3D FLASHEEO LB, BARE
Mrast 551881, 1995

21) ¥ BREZ, #BE %, FHIEZ, b Dynamic MRIC X 5 [
FEOMERBEZMWT. HEIERE 15(supl) @ 276, 1995

22) Vellet AD, Romano W, Bach DB, et al: Adenocarcinoma of the
Pancreatic ducts: Comparative evaluation with CT and MR
Imaging at 1.5T. Radiology 183: 87-95, 1992

23) Thoeni RF, Blankenberg F: Pancreatic Imaging: Computed
Tomography and Magnetic resonance Imaging. Raiol clin North
Am. 31: 1085-1113, 1993

35



