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Table 1 Pulse sequences for visualization of
pancreatic carcinoma

Spin-eche TR (msec) | TE (msec)

T1 weighted images 100 BO0 30

velghted images 1500~ 2000 80~120
Proton density weighted images | 1000~2000 | 30~ 35
T1 : spin-lattice relaxation time TR : repetition time

T2 : spin-spin relaxation time TE : echo time
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Fig. 1 Evaluation of MR images of pancreatic
carcinoma
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D, & L7 (Fig. 1).
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ML T, TIEFABRE T2OREK L EE
RBETH-Tc, —F, 7=+ vEEEBBICR T
%, excellent ¥ X hidDst3H (30%), good
EHFEI NI D246 40%) THY, BEOME
BRBL T, 7 et vEBEEARY, TR T2
MG REBh T BEEH -7 (Table 2),
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Table 2 Evaluation of MR images in pancreatic carcinoma on each pulse sequences

pulse sequences —

excellent
T1 weighted images 5 (29.4%)
T2 weighted images 5 (29.4%)

Proton density weighted images | 3 (30.0%)

Evaluati;n
. — | Total
good fair poor
5 (29.4%) 4 (23.5%) 3 (17.6%) 17
4 (23.5%) 5 (29.4%) 3 (17.6%) 17
4 (40.0%) | 2 (20.0%) 1 (10.0%) 10

Table 3 Evaluation of MR images of pancreatic carcinoma on each tumor size in

gross examination

Tumor size
Evaliation | —— — - T — Total
0~2.0cm 2.1~4.0cm | 4.1~6.0cm 6.1cm~
Excellent 1 2 4 0 7 (41.2%)
Good 0 0 1 3 4 (23.5%)
fair 0 2 1 1 4 (23.5%)
Poor 0 2 0 0 2 (11.8%)
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Fig. 2 MR imaging of small pancreatic carcinoma
a: On proton density weighted image (TR/TE, 2,000/30) small pancreatic
carcinoma is deliniated as higer signal intensity than that of the distal pancre-
atic tissue.
b: Cut surface of the removed tumor appears nodular on gross examination.

Fig. 3 MR imaging of pancreatic carcinoma evaluated as good
a: Carcinoma is recognized as the protruded lesion (arrow) from the surround-
ing pancreatic tissue on T1 weighted image (TR/TE, 500/30).
b: On T2 weighted image (TR/TE, 2,000/90) a part of the tumor shows high
signal intensity (arrow).
¢: On MR imaging of the specimen (TR/TE, 2,000/30) tumor shows no different
signal intensity from that of the distal pancreatic tissue (arrow).
d: Histological findings (H.E x100) show papillary adenocarcinoma (interme-
diate type).
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Fig. 4 MR imaging of pancreatic carcinoma evaluated as fair
Carcinoma is indicated only by the finding of the portal vein deformity (arrow)
on both T1 and T2 weighted image (a, b). Cut surface of the removed tumor
appears infiltrative on gross examination (c). (d) Histological findings (H.E X
100> show tubular adenocarcinoma (scirrous type).
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Fig. 5 MR imaging of pancreatic carcinoma evaluated as poor
Carcinoma is not demonstrated, and the portal vein shows no deformity, but
only the dilated main pancreatic duct (arrow) is demonstrated on both T1 and
T2 weighted images (a, b). Cut surface of the removed tumor (arrow) appears
infiltrative on gross examination (¢). On MR imaging of the specimen (TR/TE,
2,000/30) tumor shows slightly higher signal intensity than that of the sur-
rounding pancreatic tissue (d).
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B, T3D 141, TAD 3HI1& b igs T iz, BEIREL
BRXEL (oo BREORFTEAVBEETH 1o
(Fig. 8). Fair L ¥@anicb iz 441 (23.5%) T
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3} X U poor LB ENIEEMIL 6 #1 (35.3%) H-
7o, 6 GIFF A GIDRERTIRETH » fo, WHEERD
siEoBBREE, 4603TH, FEIEERELER S
DOERBABERTH v, BEE LHE S hic(Fig. 4e,
5¢), WERBZNCI, 461 FRBIETHD, B
BEHNOMERTICOWTIR, 2 AEEE(Fig. 4d),
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(ultrasonography : US), CT, BEE&¥, mE LK
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Table 4 Macroscopic and microscopic features of tumor on each evaluation of the MR images

Evaluation | Case Site Size

I Macroscopic | Histlogical features

features | classification | interstitional tissue
1. KA 42y F | head | T3 (50x40 mm) nodular | papillary adca | intermediate type
2. MT 65y F | head | G1 (15x15 mm) nodular | tubular adca medullary type
3. ST 60yM | head | T3 (45%40 mm) mixed tubular adca intermediate type
excellent 4, AY 75y F | head | T2 (40x30) nodular tubular adca scirrous type
5 NH 35yM | head | T3 (not resected)
6. HS 64yM ‘ body | T3 (50 x50 mm) nodular undiff adca medullary type
7. KE 59yM | body | T2 (40x 30 mm) nodular undiff adca medullary type
8. TH 55yM | head | T4 (not resected)
good 9. YM 63yM | body | T4 (129x90 mm) mixed papillary adca | intermediate type
10, SK 56yM | head | T3 (45%30 mm) | infiltrative papillary adca | intermediate type
11. SK 53yM | body | T4 | (not resected)
122 MT 70yM head @ T3 (60x40mm) infiltrative | tubular adca scirrous type
fair ‘ 13. TS 46yM | body | T4 (not resected)
14 YI 63y F | head | T2 (40x40 mm) infiltrative tubular adca scirrous type
15. KO 58y F | head | T2 (30%30 mm) infiltrative | tubular adca intermediate type
foor 16, EO 72yM | head | T2 (30x30 mm) infiltrative tubular adca intermediate type
17. SO 81y F | head | T2 (not resected)

head : head of the pancreas, body : body of the pancreas,
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Fig. 6 MR imaging of undifferentiated adenocarcinoma of the pancreas
a: On T1 weighted image (TR/TE, 500/30) carcinoma shows almost lower
signal intensity than that of the normal pancreatic tissue (arrow). b: On T2
weighted image (TR/TE, 2,000/90) carcinoma shows higher signal intensity
than that of the normal pancreatic tissue (arrow). ¢: Carcinoma shows high
signal intensity on MR imaging (TR/TE, 2,000/90) of the specimen (arrow).d :
Histological findings (H.E X100) show undifferentiated adenocarcinoma

(medullaly type).
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Fig. 7 MR imaging of pancreatic carcinoma
evaluated as excellent
Tumor shows almost the same signal characteris-
tics in preoperative MR imaging (a) and that of
the resected specimen (b).
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Clinopathological Analysis of Magnetic Resonance Imaging of Pancreatic Carcinoma

Kenji Nishihara, Ryoichi Shimizu, Yuji Shinagawa, Toshiaki Shiraga, Hiroshi Tominaga,
Akira Kawamura, Yuichiro Hamanaka, Takuo Murakami and Takashi Suzuki
The Second Department of Surgery, Yamaguchi University Medical School

We analyzed the magnetic resonance (MR) images of pancreaic carcinoma in contrast to operative findings,
appearance of the cut surface of the removed tumor, pathohistological findings, and MR images of the resected
specimen. Seventeen patients with pancreatic carcinoma who underwent surgery were studied. We divided the MR
images into four types. The first type was that in which carcinoma showed apparently different signal intensity
from that of the surrounding pancreaic tissue. The second type was that in which carcinoma was recognized as the
tumor protruded from the pancreatic tissue. The third type was that in which carcinoma was recognized only by
the finding of vessel deformity. The fourth type was that in which MR images showed no abnormal findings. In the
first type, many tumors appeared nodular on gross examination, and microscopically appeared medually in
inerstitional tissue; degeneration of the distal pancreatic tissue was relatively slight. In the third and fourth types,
many tumors appeared infiltrative on gross examination, and microscopically appeared scirrous in interstitional
tissue; degeneration of the distal pancreatic tissue was severe. The MR imaging of pancreatic carcinoma indicated
the nature of the tumors and the surrounding pancreatic tissue so well that it might be useful for preoperative
diagnosis of pancreatic carcinoma.
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