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S, e om@aMkoRBLEST L DE
HEE O EZE R RBMCH ELTE2. LiL,
PEREE BFE T H /D X IR B A S B ohic < w
EEO—2ThHH, FOTHILEZHD TART
» 51, Dynamic CT & ERCP (endoscopic retro-
grade cholangiopancreatography) 1= X - T &
PR D BT A 72 D BT HE ThH B MY, foh
WV & R R R 2 & D BRI NS e &
4, bt < teu®, 201TI-chloride (3 R IRIE, NiikE
DBWNTIE L H SR TV B A, FURERRE Ttk
AbiE X b b LB Y, ¥, i T RE
LR L D b X HERLY, EERE A
% & T E~ O BRI\ TH 5.

* FERMA LS - BESLRE
**TEEMNA LV F —BEXEZED

(B : IR R T

IR L v F — HESR
R TIERFEERE SR
Zf:348HA9R
W ZA I 34£9A30H
BIRFER % | TR AR 666-2 (B 280)

FEEI A & v 7 —BEEZEDR
7l & =%

FERE b ARRFERIICIE E DR LA E DB D LS %
FhE LTk, 20T X 2 BE0; & s
WRETHD ETHEIR S, 40, %D SPECT
(single photon emission computed tomography) i
HWAMEIC o REE 23 A | L7c 3R 4R [ml 85 B
SPECT #@E* AL, 20Tl & 2 g2 M e R4
7. FORE, 20Tl X - THERE S 34 B
HitHTEB &AL M LD T, FLWLIE
Gl L CHET .

II. ¥R&ELVFHE

ER2HF6 A L 0P 3FE4A T, BERED
e WCIEF G L U TR 36 i il 10 61 (534 6
B, #thk 461, FH625), X HIFME I
BIC X h HRERCREE Shc g 9 B, +4F
PPl S 6 9 1 G (5B 6 B, otk 4 B, F35 66
%) B L OBMEEL T G (B 6 6, ik 1 G,
SE 52 %) D&t 27 Fl A x4 & L 20MTI SPECT %
1Tote. BHERLOZHNITAAIMLEIR &K

SRS . BEIIREY B I
fr & L 201Tl-chloride % 111 MBq (3 mCi) % 5
otk & v IEE SPECT #BfAL 7o, RHEBIIE=
FAF-—RFITEIL =) 2 — 2 BEF L IRH
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#mEEER H v <H 45 (GCA-9300A) TH h #
BEOIES X OBE A ADRENICIIVD LD
PR R, T XN E X 128X128 = b Y v
7 A, 6° A7 v 7 X 60 TREEX¥ 20 4fEhic 60
Fah b O E 4 A 87, Butterworth filter iZ T
BIALER % Ramp filter % A W ER TR 24T\,
WIURHIEH 1 A5 14 2 3.2mm DOEE A ER L
7.
m. & g

Wi LB X OV B B x K #E S
{®, Na-K-ATPase /& 4 7 L. 200TI 46 B (1
Na-K-ATPase Gt ik EL Tk h, BE~L4E
HE 7o 2T BB bh, AFOERIC X -
T/~ POIT £ EBEICHNT 5 & &
LRTW3BY. B % 20T X - TRt s 3

Table 1 201T] uptake by small intestine in fasted and

nonfasted state

201T] uptake by small intestine

Positive Negative
Fasted 1 4

Nonfasted 5 0

28 % 12 5 (1991)

BB~ 2T B IEfE RS M oI5 &
b, MO 0TI E F 2 TX AT 8
mhEe b, ¥, REREMMNEEEI0HIC
Kgifs 201TI SPECT %47 - 7B, 51 & fi & 14
201T] SPECT %17\ AEROH M & b A By
e R R O FREE & L# L 7= (Table 1), sf@Ak £
L7 S5 firh, BRSO OTHERR
LREDIFORTH D, o 4FTEXBE~
D 201T] 4 FIL R S e hs - 72 (Fig. 1a). Z iz
RL, WIARERL S G TIRERBEH il S
otz (Fig. 1b). L74i- T, A% &L THE
o> 200TI SPECT %17 5 85124, AijflE & LT
MR E T A EARDATHS.

BesE, =95 15 3L 9A 8% 10 Blic k13 5 20T
SPECT o 454 % Table 2 12753, 10 filds 7 iz
BT HIC — F L 72 20T] o Sn R 15 & 20
fo. MO AL BT 2B &, BEBHE (FLIEH
L&) T 6 Birh 5 B TH - oDtk L,
PR T 3B L G TH - 2. JERI T
BRI TH D, FEFEFICH L Tk 30 Gy Dff
gt & 20 Gy DA HEIRS 2T T fore o,
PEGIER ~ > 21Tl 4L iz &< fads - 7e2d, 8
KER Y v B2 200T] 2 & - THY B il

Table 2 Summary of 10 cases of pancreatic cancer and ampullar carcinoma

Case Age/Sex Site of tumor Tumor size (mm) Histological type 201T] uptake
1 77 m tail 25 moderately diff. (+)
tubular adenoca.
2 80 f ampulla 42 moderately diff. (+)
tubular adenoca.
3 62 m head 30 well diff. (+)
tubular adenoca.
4 61 f head 30 moderately diff. (+)
tubular adenoca.
5 75f head 42 poorly diff. (+)
tubular adenoca.
6 66 m head 30 papillary adenoca. (+)
7 60 m lymph node 50 moderately diff. (+)
tubular adenoca.
8 59 m tail 80 poorly diff. (=)
adenoca.
9 62 f tail 50 mucinous ca. (-)
10 60 m head 45 papillary adenoca. --)

scirrhous type
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Fig. 1a No 20'T] uptake by small intestine was shown
in fasted case of lung cancer.

1b Obvious 201T] uptake by small intestine was
shown in nonfasted case of lung cancer.

Table 3 Efficacy of 201TI SPECT for pancreatic cancer

True positive 74
False negative 3
True negative 5
False positive 2
Sensitivity 0.70
Specificity 0.71
Positive predictive value 0.78
Negative predictive value 0.63
Accuracy 0.71

Fig. 2a Dynamic CT shows a tumor of pancreas head
with irregular enhancement.
2b 201T] SPECT shows intense uptake by the
tumor of pancreas head.

Shtc. BEOKE PR D & BRI 30 mm
BEOMETIMEBIh T oL, G
(350mm, 80mm &, Mich KE/cEH CTLH
HTXies -1, #EEEIP 1, poorly differen-
tiated tubular adenocarcinoma, mucinous carci-
noma, 33 X O scirrhous type @ papillary adeno-
carcinoma D EDED 1 A EETH 7. BE
511, papillary adenocarcinoma 1 i, well differen-
tiated tubular adenocarcinoma 1 4], moderately
differentiated tubular adenocarcinoma 4 ], ¥ X
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Fig. 3a Abdominal CT shows a large tumor of
ampullar region.
3b 201T] SPECT clearly delineates the ampullar
tumor.

O poorly differentiated tubular adenocarcinoma 1
BTHD, dhofbion LEs LRSS CHEED b
DMNEh o1,

RS 7 Bk, BE~0 2T EFERDD
DX 2P TH o7, BEEREREA O 21T £ 5
DB bR L LB AD, Kk X0
MRS 17 Blic 1) A IE 2 FE % Table 3 2R3,
True positive 7 5], False negative 3 ], True
negative 5 fJ, ¥ X O False positive 2 ffll T b

28 % 12 52 (1991)

&

g oiu,‘

oV 9% 0
s 36 a
« N R - °
% o9 o9 &9 .~
Abdominal CT shows a tumor of pancreas
head having calcification and a dilated gall
bladder.

4b 201T] SPECT shows no uptake by pancreas
head tumor.

sensitivity 0.70, specificity 0.71, accuracy 0.71 T
b > 7.

E fl

REG 1: 62 5%, Stk BREHITE.

SER 2 4R 6 HEEH X hEHEAHBIL, BAOKLD
KBz L #-. Dynamic CT Tit, B AHRNC
enhance Xh % # 30 mm 20 fF W #HD 1 (Fig.
2a). J§EIp 201T1 SPECT T3, CT T I h ¥
EHOERCc—HKL TEED T E 2BDT
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(Fig. 2b). VB 2 4 8 J] 23 H, Mg+ —45kY)
brfti T, 8k % 1 1z well differentiated
tubular adenocarcinoma T#H - 7.

REG 20 80 %, foth, iR FLIHAE.

PR 2SS AE L 0 AR, 25 B
WU RO 2% AR T T T 4
v INIREOREH CT T, + Rk B
UIC K 40 mm RO A ¥ o> 7c (Fig. 3a).
i 20Tl SPECT T, CT T o fligic—
U TRl 21T e fih B 7o (Fig. 3b). K
29T T Hic Ffinsfibhien, 2 iRiblgk
oM TH H, MALFEM I moderately differen-
tiated tubular adenocarcinoma TH - 7.

hiEf 3 45 %, Pk, ek

PRk 242 12 J1 25 H, PASHERI A X e L T
Kbl 7o, M CT TS A b & - 7
I A 2o, MHEELIEKL T\ % (Fig. 4a).
20ITI SPECT TidfFic S e Bi§ & i Ten - 72
(Fig. 4b). VRt 3451 3 13 B, MBS +Zi6EY)

brfiivtrbhts, fUERFc gL Th - 7.

IV. % £

BUE, s W do TSR 2RI B 3T b
HIEFEFEAE ., O TH VB R T UL
BSe-tL /) AFA = ICL B vF ST 4T
v, S SRR O TR oML KRB & L

T IR B o, FEDOEIIAFETH - 1.
F o, BSe-t L s 4 F A = VAT EMAEL,

MOy R F =T, KRG AR
fETHH, vvFrsrilllioBELTE 2
T, vvFIr A0 BREEOLOL, CT M
P ZMNCIE N B - T te, 0Kk, B
Lubid & LT ®™Se-tL / 2 F4 =ik B
SPECT HUtH & htess, CT X v L #h -2 Wi
HE X SR fch - 1210,

Yamamoto H 3B L\ Mty v F 7 5 2 BF L L
€ 123[-HIPDM % #4511, < hvx i SPECT 2)n
LW, B Hh Y v bltff 1.26+0.22 & JfE~
DYRE <, IEREE ﬂh*f%fﬁht4 A=
Vyiﬂ&tfﬂﬁéh%#, 0 P

e LTttt sh, WD 2 —2 v 7L
B L L E e\

TE LGNSR RN T D o), B
Y & MRS A B 2 & D A vTREIC T B o i
b, BEHE A R R B RS 5 A O B B
¥ha. Lal, £0L95 el E 2K
IBH &R Tu g,

201T] 1 K analogue TH b, [HEE M EE~o 201TI
HRih 2K I E I KHBT 2 2 &1, Ficff
A~ 201T] o it 2%, Na-K-ATPase 1 % FH5
TEHYT AL O STl Eh B 2 &2
513 201T| o iP5 4 13 Na-K-ATPase ift:ic{&
fELTWBEEZBRTUWS, [EEACH VT
13 ORGE & Na-K-ATPase 152 & <AL T
¥ H19 Na-K-ATPase if 2 i F - T S fHS
THIUE TS X 5B W i nRETHhH D, 4
1, R T 20UT 4 RS & Na-K-ATPase i
P& DB S STk h 19, ol Ti%
If35 o viability 7% 200TI SPECT i< & - C 2 fiff X
HTB10 il i it % 200T1 44 A AL 1)
Wb B &, OUTH R~ O YR R 7o ed D,
HUBRSERNICITIR & A EDME TH B I B\ T
b, 200THiC X B ot 2 v e TH D &
PRI T,

—7, 20T 3 {4 N T Na-K-ATPase {514 D eque
O, %, sIUBECERMCHiT o0, o
NETHBOZMICITE I o EE BT,
UL, Sllogihc L ikt e T25D0HT,
B~ ERE ML IS D L, SHIC
SPECT 1= Tl & MR 55 & o dite b T 5
EMTELZ Lk b, I, & o @ZE
WCASICHTTRETH B 2 EAM B L - 7.

Sl v 7o 3 BRI B nlR Rl v < b 2 5 AT
(A SPECT 1o V4174 4L2 v 2 — 2 iV % 1
&, WHEHEHO 7 v v E—A 23 2 =2 XDk
EED TS D, Lsl, Pirgflay 1 =4 T
DL fiEE (FWHM) (2 Il mm )% THH, XK
o SPECT #: B it XL o Hiffix dod TRIF /s
Lok o7 Allid 25 mm £, 30 mm EO
Jew btk T & fons, 4k, CoREN Sl
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WiE TR TE A ARBEORETHASS.
LU s, Bos pbntEciimic & iodb
ke, S0mm £ %\ 80 mm DN HE
M TE I > eD L FETH D, Lich» T,
g% 201TI SPECT Tl T & 52 ih iy, IE
BoKkEIPNCHRALIHORTFAEEL TV
LLEZLNS, 2UTISPECT i T X eh »
72 2 B, W3R b dynamic CT i CHER 0 #%
DL < KA enhance ST B DICKL,
RESS N 4 < Y ST RIS & L Tt
RTute, SR IchbEE O I it & 20Tl
ERICBIL T, SR O 5 21 20T T
i i IR EZF e, F RS i
DT B EL K DIEFIH B L Ty, S HIC,
ESE D /LR & 20T R & o 45 7e N b %
b LTINS, S, bR, @Soei
B9 TR D & DA %D - fo s, R LB T
L, BtowmEss h, PO My L O
WAL oL & 2T BB L Tk, i
Bl X HICP L TOMARHAPBETHAS .
— i, 1BtENER T Gk 2 BT, WO A L
R b, CT TIRfShicii o x T, B
LR ERIE D Lo, WTFROIEN
b, FEIKFEM I L ORI N X 0 R & 2k
XhTkh, 0L R 2H T 21808
20 20T 2 R U3 5 0y, S LA NI H
Thico e, SHEERERILE S5 WO R RT
ML TS HOBGF A fEc ol s b,
Fio, BOBCEBERALEDITS 2 &1, LIEL
ERBR I N BA, 4ol FLEEHHE, MBSO R
DFRD 1 FHITI T, AR IERE T IR
oatrEdLRE. LHL, WThicksuwTi,
ST A2 3 B f A~ > 20T SRR Te s o e
PERES ~ D 20Tl R E A EERICRD S = &
ATERE, Wowm s BuERL s 0B L T,
BBHCIEIERE & TRICOWT b X HICBBRE 4
ErfEohs oL IR, BHEZHnck T
201TI SPECT 11, S & Ebd THMIBRE LD
nHEMED B 5,

28 % 12 5 (1991)
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Summary

Diagnosis of Pancreatic Cancer Using 2°'Tl-Chloride and a Three-Head
Rotating Gamma Camera SPECT System

Takashi ToGawA*, Nobuharu Yur*, Fujimi KINOSHITA*, Masaki KOAKUTSU**,
Munemasa RYu*** and Masato YAMAZAKI****

* Division of Nuclear Medicine, Chiba Cancer Center
** Mobara Public Health Center
*** Division of Gastroenterology, Chiba Cancer Center
****Second Department of Surgery, Chiba University School of Medicine

201T] SPECT was performed on 17 patients with
pancreatic cancer or chronic pancreatitis using a
three-head rotating gamma camera SPECT system.
In 7 of 10 patients with pancreatic cancer, the
lesions were clearly delineated by 20'T1 SPECT.
Whereas the lesion of 30 mm in diameter was
visualized, a large tumor of 80 mm in diameter
could not be visualized. Namely, it was thought
that 201T] uptake by pancreatic cancer might be
well correlated with tumor blood flow and/or its
histological subtype rather than with tumor size.
In 5 of 7 patients with chronic pancreatitis, no

uptake by the pancreas was shown. The sensitivity,
specificity, and accuracy in diagnosing pancreatic
cancer by 201T|I SPECT were 70%, 71 %, and 71%,
respectively. The present results obtained by 201Tl
SPECT were thought satisfactory enough to evalu-
ate pancreatic cancer under the present conditions
where there was no useful imaging agent for
visualizing pancreatic cancer by SPECT. 20ITI]
SPECT is expected to be a new diagnostic tool for
investigation of pancreatic tumorous lesion.

Key words: SPECT, 201Tl-chloride, Pancreatic
cancer.
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