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1. BRENR

REOMRIL, 19748 HEI D ITSAEIHET
O 1VH 7 IS, REBSREHIRE 2 (KBS
n-40 (| (244, #164) Thd. ZhE
DIEF| DLERHERR L b % Fig. 11T, Z0EK?
W4 % Table 1 |25k L7z,

BB HEE TRICERBORERE Fx i vsi—
G  ORE R RE SN b O R IERSHRE &
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Fig. 1 Age distribution of cases studied in this report.
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Table 1 Number of cases studied in this report.

Clinical diagnosis No. of cases (%)

Diabetes mellitus 6 (15.0)
Pancreatitis 5 (12.5)
Diabetes mellitus -+ pancreatitis 2 (5.0
Normal control* 12 (30.0)
Suspected pancreatic tumor 14 (35.0)
Pancreatollth1a51s 1 (2.5

Total 40 (100 0)

* Includmg breast cancer 4 lung cancer 2 esophageal
cancer 2, seminoma 1, cervical cancer in uterine 1,
brain tumor 1 and choledochal cyst 1.

2. HETHEERSR

FRL-PSe-t L/ 2 FA =143, -7 V%
TAYF=7BEFLYFIRE T v % PSe-+
v/ AFF = EFET 1 ml 1 mCi R RE
Rad, WHUH#EZ L 2 FA =0 | mg iyt
L 1L.5mCi ThHY, REKIZ "SAu-a v A N, 3
—FTFTAY b—=THEFTOHR R 0 A ¥
HEHHE © MR i 1 mCi/ml, PRI 4
e K 1mg izl 15~30mCi T, zmA K
BT OKRE 12003 ¢ Bt Td -7z,

3. ERLKE

fFH L7y v F B £ 7% Nuclear Chicago -l
(GAMM/Ph Model HP 6406) T 2 F % > %)L D

14 % 24 (1977)

BT EE (PHA) % fHgs47-. EE#Lr LT
X, NOVA 1200, Gifiizy st 16 K 4, #Hbhit
T, BE T 4 & 7 3 (Decision #:, 1.2 M
i) RORER T — 7308 (% Ampex, TMZ i)
RV FoRHEEE G, 8o CRT #oR#iE
(Tektronix ft, 4002 A %) KU ~— K 2 & —3E
# M7= (Fig. 2).

4. BREFH

Bl nilE i3 b+ BFEEERMLE L, B
HPHEIET X 0 B S B oREETRIE L,
oy #—#—%, SKC-NO 12 #! (Diverging colli-
mater 1200 fL, J&& 7.6cm) ZfEM L. WE
W20 F#RFERO PHA % '"SAu jzxtl, 412
KeV F v > % JLIE 20%, ®Se- L ) A F A=
IZ%tL, 270 KeV F v o 3 L E20% IC & b #
e

REYY, Au-a2m A F 3.5 ¢Ci/kg, ®Se-+
L A FF =2 5pCilKg % [RIRFIC FHEIR X D 3%
HL7.

2 B HE [RIFEE & 7 4 R 7 e iE A~ Ok

34yMIRRIC T 20 [ml, 60 43, F78 b 20X 24
OEEOUIREAT > 7. WERTHR, T4 R27D

AR AT — 7 ICiin,
F 75 LAOERRICER LTz,

RIEL, By v
LT L LTt
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Fig. 2 Block diagram of the computerized dual-channel scintillation camera.
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Fig. 3 Effect of subtraction of scintigrams in demonstrating the pancreas.

A:  Se-75-selenomethionine image,

60 min. on CRT display.

Au-198-colloid image, accumulated for

C: Subtraction scintigram of the pancreas. The shape of pancreas is sigmoid and
pancreatic up-take of Se-75-selenomethionine is good (normal visualization).

20 # (60 3 OWfGOFEFE ATV PSe-t L/
AFA =V RO AU n 4 FRUIRZ(EY, #i
RV R B WA U TRy T T
L (Fig. 3) 275721319,

5. BEYVFYI LR

/ONTWRY v F 77 JTHOWT, ERPT
A OYEEE X v 1) 1E%1% (normal visualization)
2) JE#if% (faint visualization) 3) K fH {4 (space

occupying lesion) 4) JEfiH (none visualization)

A L7102,
JEREHE, WG I X Y R ofi A3
BOLNEPSTLbDTHY, MEAELILH
YEORIBE R LTc b O % KiAkk, BEIIIERTE
BT AR DI L FEM G E R LDk
JEMifG, S OICHEBRIER CHRESR RS
ELOERERGE L. ¥z hZhofoy
v F 7 b (life size) & {Ef L2Wi0BHIT Lz,
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m. & 2

1. BSe->VF T+ b

BREXGE 40 Flicsid 5 270 KeV F 4 o 1 v
DY vFTF b (PSe-vvF 74+ M) IT X SR,
BEDEL Y OFLEE B 5 L (Table 2), 4 < k2
WORD bhim v o84 (20.0 %), Hiz S
(12.5%) &L Eh D 237z HE ISR
Hiskrz. 7Y @ 27 fi (67.5 %) 3 &S DREET
HE ) @D b, ZOREIEEN I EFREIC
R Y THROAZE Bozb o 134] (32.5%),
MOBERE T2 D14 (2.5%), EEHOERLDY
561 (127 %), ARV RMTERL -72H D8
] (20.0 %) TH o7z, Tbb 80% DIERICEK
WT B O TSNS TR Y, 125% T
JERELRT Ll 5T,

Table 2 Visualization of the pancreas in mono-nuclide
(Se-75) scintiphotos (40 cases).

Visualization of pancreas No. of cases (%)

Good, without liver overlapping 5( 12.5)
Poor, with liver overlapping 27 ( 67.5)
In head — 1( 2.5)
In body 5( 12.5)
In body and tail 8 ( 20.0)
In greater part —13 ( 32.5)
None 8 ( 20.0)
Total 40 (100.0)

2. BEESVUFIIL
2RI X BRERKY »F 7T LB AT 40

14 %28 (1977)

Fliz>WTHBIEET % L (Table 3), 38 5] (95.0 %)
THRENSEEH S, 24 (5.0%) THHA
HETH-7z.

Table 3 Visualization of the pancreas by dual-nuclide
(Se-75 & Au-198) subtraction technique.

Visualization of pancreas No. of cases (%)

1) Normal visualization 24 ( 60.0)
2) Faint visualization 5( 12.5)
3) Space occupying lesion 9 ( 22.5)
4) None visualization 2( 5.0

Total 40 (100.0)

40 45l 29 f51] (72.5 %) ASIEREMIICIEH 2R L,
Z DR 1T 24 5] (60.0 %) ALV IAFA BRAf78 IEH
BT, S (12.5%) »IEHEBE R L. £729
7 (22.5 %) BRI/ E T LT,

3. BEESUFIILETSe-SUFT+ b

WERE v F 7T 8L PSe-v v F 7+ MIT K
BIF, BREOHEL Y O (Tabled) & 75 L
BSe-3 v F 7 + b CTHERERK O5E Rk 72
5 BOWEREY v F 7T MFHPRICEEE i L
ZFOWHE, WBEEIICIER Th -7z,

) ey v F 7 5 L TRIBIGETR LT 9
D BSe-v L F T ME, BLEERRD LR W
30 44 (44.4 %), THROKBHHLND LD 44
(44.4 %), FIBOHED LD L O 1] (111 %)
Tholz.

4. BEOKBLBEERIVFIILA

BEEY v F 7 7 L THIZHT R EBRKZEAIC

Table 4 Comparison of mono-nuclide (Se-75) scintiphotos and dual-nuclide (Se-75 &

Au-198) subtraction images.

Double-nuclide subtraction image

Visualization in mono- Total
nuclide scintiphotos Normal Faint Space occupying None
visualization visualization lesion visualization
Good, without liver overlapping S 0 0 0 5
In head 0 1 0 0 1
P .
I,°°r’ With i body 5 0 0 0 5
‘V"r] .~ |In body and tail 7 0 1 0 8
overlapping In greater part S 3 4 1 13
None 2 1 4 1 8
Total ’ - 24 5 9 2 40
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Table 5 Clinical diagnosis and visualization of the pencreas with subtraction technique (40 cases).

207

Clinical diagnosis
on pancreas

Diabetes mellitus
Pancreatitis
Diabetes mellitus

+ pancreatitis
Normal control
Suspected

pancreatic tumor
Pancreatolithiasis

T(;tal

Visualization »f pancreas

Normal Faint Space occupy-
visualization visualizatior ing lesion

4 2 0
4 1 0
2 0 0

11 0 1
3 2 7
0 0 1

24 5

Fig.4 Specimen of the pancreas (A)
and subtraction scintigram of the
pancreas (B). The patient was a
59-year-old male with metastatic
pancreatic tumor from esophageal
cancer, which was proved by
autopsy. Space occupying lesion
(A) was found in the body of

pancreas.
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Total
None
visualization
0 6
0 5
0 2
0 12
2 14
0 1
2 40
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14425 (1977)

Table 6 Final diagnosis in patients with space occupying lesion or none visualization.

Final diagnosis

Carcinoma of the pancreas
Metastatic carcinoma in the pancreas
Pancreatolithiasis

Malignant lymphoma with abdominal tumor
Unknown abdominal tumor

Follow up (suspected normal)

Total

L VB LY 0% Table 5 23R L7z,

WEHES »F 77 L CHIEOTIEDIER 7229
Bl QEH 24 B, FEMMG S B (X IEH R 11
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4).
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Space occupying lesion

None visualization
2

3
1
2
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9 2
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Summary

Image Subtraction Method with a Dual-Nuclide Technique:
Subtraction Scintigram of the Pancreas with a Simultaneous Injection
and Recording of two Isotopes

Yukiharu MAJIMA, Makoto SEKIMOTO, Yosiki KANASAKI,
and Hiroaki AKAGI

Department of Radiology, Osaka Medical School, Takatuki, Osaka, Japan

We have previously reported the image subtrac-
tion method with a dual-nuclide technique for
visualization of the pancreas. In this paper, clinical
results in 40 cases from Aug. 1974 to Sept. 1975
(diabetes mellitus 6, pancreatitis 5, diabetes mellitus
with pancreatitis 2, normal control 12, pancreatoli-
thiasis 1, suspected pancreatic tumor 14) are
described.

Au-198-colloid (3.5 microCi/kg, body weight)
and Se-75-selenomethionine (5 microCi/kg, body
weight) were injected simultaneously and recorded
using a computerized scinticamera system.

In mono-nuclide images with Se-75-selenome-
thionine, five of 40 cases (12.5%) showed clear
pancreatic images and 8 cases (20%) did not

entirely. In image subtraction method with the
dual-nuclide technique, in which the liver images
of Se-75-selenomethionine were removed by
subtracting those of Au-198-colloid, clearly sepa-
rated images of pancreas were obtained in 38
cases (959,) but the subtracted images were obscure
in 2 cases (5%). In 9 cases with space occupying
lesions, the final diagnosis of 7 cases were obtained
and six of them (85.7%) were confirmed by surgical
operation or autopsy.

The image subtraction method with a dual-
nuclide technique is a much simpler and more
useful technique in clinical examination than the
ordinary mono-nuclide scintigraphy.
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