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Table 1 Case card

1. Category
(1) typical normal (2) normal like abnormal
2. Radiopharmaceutical and injected dose
(1) *'TICI (2) “mTc-MIBI
(3) *mTc-Tetrofosmin  (4) '>I-BMIPP
(5) '"BI-MIBG injected dose (MBq)
3. Patient
(1) initial (2) age
(3) sex (4) hight (cm) weight (kg)
4. condition of examination
(1) rest (2) stress (exercise, drug)
(3) injection within 2 hour or 3—6 hour or more than
6 hour after meal
(4) early data acquisition x minutes after injection
delayed data acquisition y minutes after injection
or after reinjection
5. gammacamera maker  type year
(1) head 1 or2or3or4orring
(2) kind of collimator LEAP or LEHR or other
6. data processing computer
7. condition of data acquisition
(1) gate nooryes
(2) gamma camera rotation 360° or 180° or 120° or
90° or O (ring)
(3) data acquisition  180° or 360° or others
(4) energy window dual no oryes
(1) % ( keV)
(2) % ( keV)
(5) projection
(1) step x projection, every y degree
(2) continuous x projection
(6) data acquisition time total x minutes
(7) attenuation correction no or yes
(8) scatter correction no or yes
(9) pre filter
(10) reconstruction filter
(11) planar data added or no x minutes after injection

II. AEHSLUHRR

REIR YRR & O B & & o BELE# B &
FEIRIEEAZ%->TH 5V, Table 1 121
THRERMHO D — P EFRHFLTL L o7, KU
R T OMANEFBIOREGE, ERHLFEET
SIEHEBIOREBIE, F#ix Table2 (2R .

W50 > — FOmEBICH > T, KUAEA
LB TITDR TV ARG S L
7o, BEA T S HMRNEF G Z 1 BT oK L.

34 %9 %5 (1997)

FEETREEFONOWTED &) LIEFIDRE
RENTA, ERFNT LR L 2, Th
TIERI R L.

I & =

21T1 (T1) [ SPECT D isi% St

BRI A% 6 RERI LAFR 25 7 fiak, 3-6 BEMfRA®
2z CTh o7,

L e TR IEHHE 5-20 7R ICHRE S,
PRIEISHFIE 180-240 7RG ST/,
W—F  TREIFFEL1T > TV 5 fiaxh | fiax
i otz Wi HEBIRIEAZEI T, FBEHE
EhHIniTbhwiixsrKlsThorz. I
A= Z IR AV F =LA (low energy general
purpose, LEGP) 78 2 fifiax &, -4V ¥ — @50
HERY (low energy high resolution, LEHR) %% 7 fiax
Tdh-o7e.

HIIAXATOMRMERIEL 1 253 THo 1
B3, 3RRHIAEDT 4 fliik, 2 MR AR E ACRIDY | MEak,
2RRIE SRR | iRk, 1 AR SR 4 Miak Td -
72 (1 MERR T 2 MEEUE). 1 RIS L 2 B AR
RICIE 180 BENUEE SV S, 2 #R i SRkt Ta)
RIE IR T, T 360 BEPUEEAH
bhCTwiz, A7y 7HlinE B Tw b s %
WA, R A DTV D iRk D 2 iRk S .

TRTCOMHERSA L AL — Y — 2713 70-75
keV, THANLF =7 4 ¥ F7iE15-25% D 1 ¥ —
7 RAVTWz, 7 — Y IPUERNZ 10-25 5H°%
<, 1057k 2 M E AR 3 MO fliax T
o7, | RIESBFOEIET— & IUERR % 30
SUEPT TSRS | s DA o 7z,

B{E MR ORI 7 4 )V ¥ — X Hanning,
Butterworth, low pass 2SIV H 4, FHER 7 1 )V
% — & ramp F 7214 Shepp and Logan 2\ 5 L
TWwie, By b4 7JEBEEHRED N 2 E R T
LLTI, 7y ME7EERBECT S (Tabb
BRI EN Sy =TI/ A XL b)
S, 5 EPLEVT E, PUERR2RW S
&, LOBD ARD LN L, ThHDH. Kk
T, /A AN B L WEFATERA Y v — 71
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Table 2 Case number

839

Typical normal

Normal like abnormal

Number (male, female) Age Number (male, female) Age
Tl 16 (10, 6) 52.8+21.6 12 (10,2) 57.6+15.3
BMIPP 14 (10,4) 59.8+14.5 5@ 60.2+t12.4
MIBG 8 (5,3) 434%214 12 (9,3) 49.7£15.6
MIBI 8 (5,3) 58.1+25.9 10 (3,7) 58.4+20.7
Tetrofosmin 14 (9,5) 594+15.6 S @1 59.0+18.8
g . : . “byg » “‘:ﬁ ad . & ? E
> B8 o.n',o‘[ 2 3 5> > ‘ 8 8 B L I
g 5 5 & s o 2020 T
- . o “ . o i W9 e e
N LN:‘V 4 ST .n : - ‘ - a .
s 4 4 & l d °~ ' r 2o . % 5
Ann § : | BB 2 A1 AAAa
5 3 ﬂ » » » * 2 % &
a
Fig. 1 Thallium SPECT of typical normal 63-year old
female case. 111 MBq of Thallium was injected . : - -
3-6 hours after meal at rest. SPECT data was B e r
acquired 15 minutes after thallium injection by e o nn » » >
single headed camera with LEHR collimator in 16
minutes 180 degree data sampling. 2 9 90 > 3 »
. t ] * - -
%BEY %A Y N IEERET DLED DS, .o T AR .
5 3 92  ® e A A N
123]-beta-methyliodophenylpentadecanoic acid
{ B /6 42 o » » A A o
(BMIPP) /L ff SPECT D #gi& 54
AT L A% 3-6 BEf 2% 2 Miax, 6 REMILLTL S * . s
Work, L LA R Ch o, BMERT, & b

HrEELC 111-148 MBq BHE S LT 72,

| sk a B &, BRI 1530 kg s h
Twi., 20Tl 60 5% ICRE I T
7o, BRI 3 AR CIIRIE S N TB LY, o
5 Hisx Tl 180-240 iz ICHIZ S LTz,
BMIPP @ washout |22V Cid, #FAW$ L HH
Lo TESY, HIMEOMRITVF 72108
LWwiid b,

B O T4 )L F— ¥ — 2713 159-160 keV, T H

Fig. 2 BMIPP SPECT of typical normal 34-year old
male case. 111 MBq of lodine-123 BMIPP was
injected at rest. SPECT data was acquired 20
minutes (early image, a) and 240 minutes
(delayed image, b) after injection by three headed
camera with LEGP collimator in 20 minutes 360
degree data sampling.

VE— 4 2 K1iE20-24% Th o7z, MOHE
SR )L EIRRRFELTHL. HIh AT
OMEZHIZ 1 25 3 Tholehs, 3MEZEI 4
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Fig. 3 MIBG SPECT of typical normal 75-year old
female case. 111 MBq of lodine-123 MIBG was
injected more 3—6 hours after meal at rest. SPECT
data was acquired 120 minutes after injection by
two headed camera with LEHR collimator in 17
minutes 360 degree data sampling.

F&lﬁa}ii} % T 3 X
* - .

Aper > Rase

4 3. 8 2N KN N s

3 3 > >3 A 8 s =

Fig. 4 MIBI SPECT of typical normal 68-year old male
case. 555 MBq of Technetium-99m MIBI was
injected within 2 hours after meal at rest. SPECT
data was acquired 60 minutes after injection by
three headed camera with LEGP collimator in 20
minutes 360 degree data sampling.

Mii%, 2 MHSFEACRIAY 1 fisk, 2 MHgFat Al
P31 ftigk, 1 2D 3 kT » 72 (1 7% T 2
FE¥fifi). 29 A— %X LEGP #° 3 ffi7X, LEHR
DS Mk Td A . EAEmlfnid 2 fiak. PUERERIX
10-25 4. iEs )7 A LFLETH 5.

34 %9 5 (1997)

Fig. 5 Tetrofosmin SPECT of typical normal 66-year
old male case. Technetium-99m Tetrofosmin was
injected within 2 hours after meal at exercise (a)
and rest (b) in the other day. SPECT data was
acquired 60 minutes after injection by two headed
camera with LEGP collimator in 10 minutes 180
degree data sampling.

13].metaiodobenzylguanidine (MIBG) D #R{& 54

BT LR 3-6 RE[I #2207 5 ftiak, 6 eI
Shiak & x T o7z, AR REMFRFRINEE

BT LRMENHLEEZLNTVE LI T
%é.:ﬁﬁﬁﬁoivbtwﬁyw&5@¢m
5. &fiax TEFFFFIC 111 MBq fHES LT W
b el

BHIZ1E 10-30 02 LRGN TW7ohs,
planar f - SPECT &M /7 %* 4 fiaX, planar D& D
Wf%75 2 fizk, SPECT O &S 1 ffigk, 3
Fr i D& HY 1 figk, planar{§ - SPECT f§\v 3L d
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Table 3 Classification of normal like abnormal cases

Tl BMIPP MIBI

Tetrofosmin

1. 5 2 0 2
2. 1 0 3 0
3. 3 1 2 1
4. 2 0 0 0
5. 0 1 0 0
6. 0 0 1 0
7. 0 0 0 0
8. 0 0 0 2
9. 0 0 2 0
10. 1 1 2 0

. Diaphragmatic attenuation (decreased posteroinferior
uptake)

. Breast attenuation (decreased anterior uptake)

. Apical thinning

. Increased uptake by papillary muscle

. Upper limb attenuation when patient cannot lift his arm

. Artifact by patient movement

. Artifact by inappropriate center of rotation

. Reflow of radiopharmaceutical in bile to esophagus

. Increased posteroinferior uptake by overlying liver
uptake

. Others

O 0 3N N B W

S

Hifgx o7 EHLh o) 2 fifx Th -
7o, B 120300 R ICHIRE SN TEB D, 1
X% PR &, planar {£ & SPECT 5% S T /e,

WED T AN F— ¥ — 713 159-160 keV, T 4%
WE—= 12 F i3 20% Tl MBoOWRESE
PRz s ) A EIZIZFE L TH D, 3D T i
i, 2 MR R AT 1 bRk, 2 AR R E 2R3
1 fisx, 1| ARIERAHY 3 fisk T 1 fiaxid 3 BT
Hotz. 3 A—%I3 LEGP %% 3 fifiz%, LEHR #%°
7 fiax Cdp o 7z, dkElnlEnA® 3 fiax, 7 — & UL
FERIE 1025 53C, 1 fiagx DM 40 53T - 72,
iy )L EFEUTHD.

»mTc-methoxyisobutylisonitrile (MIBI) Dixf&
ESEs

AL i 2 BERILAY 3 MRk, 3-6 WEf) 1
X, 3-6 el X 7213 6 WeRLAR A 2 fax, ABT 1
fix & Fhisk TS F TETH o7, 300-740 MBg
HHEshTwi,

RIGIIHHE 40-60 3R IAT DN TV DHS fi

N 6 &

3 D> & 0» ) I 9 ¥
a

8 O D D n n N

s ~ "5 iy (4 & &

Fig. 6 Thallium SPECT of normal 62-year old male
case. 74 MBq of Thallium was injected more than
6 hours after meal at exercise. SPECT data was
acquired 5 minutes after thallium injection (a) and
180 minutes after reinjection (b) by single headed
camera with LEGP collimator in 20 minutes 180
degree data sampling. Uptake of posteroinferior
wall is slightly decreased because of diaphrag-
matic attenuation.

KT, 2 Mgk Tl 150-220 R IIRIE S Tw
7o A L 30 5 Lo C, BFOERHHE
PRl SN TRIST A DR FHFOLENH L. F
SAINEZ LT, BT & ERE SR 2 (CEHE
Laiud i o, [—HOLAEE—BHOx
B2 h{THLENH L.

gD AN F—E—271d 140 keV, T
F—r 4 Y K713 15-20% TH - 7. 3 HthiEs
4 gk, 2 MR AEAs 1 iR, 1 MRteRAt 3
fiix (1 Hisx 2 2 BfEH) THho7. a) 2 —=%
I& LEGP 3 fific%, LEHR 4 fiak. L& FEHIEAT
bINTB LT, WkREns 2 sk, 7 — & PUER
M 1020 40T 1 figk DA 40 57 CTdh > 72, flid
)T LLETHD.
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Fig. 7 Thallium SPECT of normal 60-year old male
case. 74 MBq of Thallium was injected more than
6 hours after meal at exercise. SPECT data was
acquired 5 minutes after thallium injection (a) and
180 minutes after reinjection (b) by dual headed
cameras with LEGP collimator in 10 minutes 180
degree data sampling. Uptake of apex is slightly
decreased because of apical thinning.

9mTe-tetrofosmin D IRIFSE{F

A EFEOBRIE 2 B AN 3 fisk, 3-6
WA 3 Misk, 6 BERILEADT 1 ik CTh - 72
PfG I IHE 30-60 5 2IATDON TV -DA%5 i
T, 1 Migx Tl 40-150 43, 1 ffiax Tl 60-100
STdHotz. MIBI L o7 FATH 5D
MIBI &£ ) b 2 SRR~ O DSRR R &
WwhihTwnb,

gD AV F - — 2713 140 keV, TR
F— 142 K712 15-20% Tdh o7z, 3D

34 %9 5 (1997)

ANT LAC40

LAO70 ') 7 A? &
& PLANAR IMAGE ~ 3 3 o
x 3 b D

. ; e 5 9 >

Fig. 8 Thallium SPECT of normal 74-year old male
case. 111 MBq of Thallium was injected at rest.
SPECT data was acquired 10 minutes after
thallium injection by triple headed cameras with
LEHR collimator in 10 minutes 360 degree data
sampling. Uptake of anterior wall is slightly
increased because of papillary muscle uptake.

2 5 b Dy N N 9
B2 .D D . 0hH 4 ¢ ¢
E 2 ¢ 9 %y % 9% 9

g 9 9 8 5 0 0'®

Fig. 9 BMIPP SPECT of normal 75-year old male case.
111 MBq of lodine-123 BMIPP was injected 3-6
hours after meal at rest. SPECT data was acquired
15 minutes after injection by dual headed cameras
with LEGP collimator in 10 minutes 180 degree
data sampling. Uptake of lateral wall and pos-
terior wall is slightly decreased because of arm
attenuation.

S MRk, 2 MRHEFATIEIAT | SRk, 2 MRIBEFE A
IS 1 Meak, 1 MRIBERAT 1 fiak (1 MErk ™ 2 B fd
M) Tdh o7z, a') A—#%I3L LEGP?2 ffizk, LEHR
SHisx T o 7o, LEREMIE 260K TITHOI
Tz, EEEELE 2 ik, 7 — & PUERHIE
1021 0T 1 flisk DA 40 53 Th o7z, fhid v 1)
TLEARRTH L.

WIS 5MEMIBL E Eo - CAMETH 5.
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Fig. 10 MIBG SPECT of normal 66-year old male case.
111 MBq of lodine-123 MIBG was injected 3-6
hours after meal at rest. SPECT data was ac-
quired 15 minutes (a) and 240 minutes (b) after
injection by single headed camera with LEHR
collimator in 40 minutes 180 degree data sampl-
ing. Uptake of posteroinferior wall is severely
decreased.

TI O AR FE1%

Fig. | \CHBIERG2RY. & TH—D%E
A RT.

BMIPP O #%Y IF %1%

Fig. 2 \Z BMIPP O ENEHE &R ¥ . KL
TH)—O%EMERT.
MIBG O #8IF %1%

Fig. 3 |2 MIBG OBBNEF S 4 /RT. EFTDH
% TREDEFE DR LI NMEAI 2 5

tomin T B '

Fig. 11 MIBG SPECT of normal 55-year old male case.
111 MBq of lodine-123 MIBG was injected 3-6
hours after meal at rest. SPECT data was ac-
quired 10 and 180 minutes after injection by dual
headed cameras with LEHR collimator in 17
minutes 360 degree data sampling. Uptake of
whole myocardium is decreased in spite of
normal coronary artery and normal wall motion.

MIBI O $#5 IF #{%

Fig. 4 |2 MIBI O 1R [E# Bl % 759, &AL T
B e RT.
tetrofosmin 0) %Y IF #1{&

Fig. 5 |2 tetrofosmin O MANEH B4 /R§. &5
T —DEMERT.

TI DFETNEIERR

EFFTH LITLISRE L #H O b LWERMET
RRTHENH D, Table 3 1ZFIHE L T, EBROD
JEBI D IERT 5. 2ofhol FlidkHeC X 5
B, HorERKT CH D, Fig 6 ([CHEMREE
e EOWI X B % T RED LKL T OIEF & 7R
F. Fig. 7T \ULRIEHEDAES %77 ¥ . Fig. 8 IZ5L
SAH O 72O\ HIEED HEAED S VIER 2R T

BMIPP D& ¢ N & EEESI

Tl L [@AKIZ Table 3 1R & ) ICIEFHHITH L
FLIZHWEEHODLWERKT2#EL L. 20
o> 1 BUIE R D DA 5 7 bR _EER A S HiEED
ERIKTCH 5.
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Fig. 12 MIBG SPECT of normal 21-year old male case.
111 MBq of lodine-123 MIBG was injected
more than 6 hours after meal at rest. SPECT data
was acquired 20 minutes (a) and 180 minutes (b)
after injection by triple headed camera with
LEHR collimator in 10 minutes 360 degree data
sampling. Uptake of posteroinferior wall is
increased because of overlying liver uptake.

PUZ X BIRE5D B 2 D 12w, THIHARD &
ZDE) BRIV BVES)THA. Fig9llk
Bz EARED 7200 FREC X BRI X B IBE, 1%
BE 722 EOMOMERK T O & O W/HER & 7R .

MIBG DFE T N & IEBED
MIBG TH U 29RZ & b b LW 1L,
. HTEEOERKT 84l
2. EROERHIKT 2 %l
3. HOEHOELD 2 %l
THh.
Fig. 10 (214 FEEEMK T OER % 7R3, MIBG
T, REMEERmO 5 B, R TEETO %

34 %9 5 (1997)
[ ]
J @ & O

(D f‘ 1 c‘ # {M»

EX MIBI

Fig. 13 MIBI SPECT of normal 81-year old male case.
Technetium-99m MIBI was injected more than 6
hours after meal at dipyridamole stress. SPECT
data was acquired 40 minutes after injection by
triple headed camera with LEHR collimator in 15
minutes 360 degree data sampling. Uptake of
several areas unrelated coronary region is de-
creased because of patient movement.

- - - - ~ o 1
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Fig. 14 MIBI SPECT of normal 67-year old female case.
Technetium-99m MIBI was injected more than 6
hours after meal at rest. SPECT data was ac-
quired 40 minutes after injection by triple headed
camera with LEHR collimator in 15 minutes 360
degree data sampling. Uptake of anterior wall is
slightly decreased because of breast attenuation.

Wh L, FAERDEC R DT EREAT AN
bd ), HTEEOEMIKTAERFEMY, 250
FIWFS 2 DI % DEEL . Fig. 11 2RO 4ER
KT OIER 2R ¥ . EEIIRIES, BEEE)IEF DIE
BITHAHH, LEZDIIREBLHL LT
Hb. Fig 12 (2% TREIFOERAEL > THtE
FICA 2 DIERI % RT.
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Fig. 15 Tetrofosmin SPECT of normal 67-year old male
case. 900 MBq of Technetium-99m Tetrofosmin
was injected more than 6 hours after meal at
dypiridamole stress. SPECT data was acquired
45 minutes after injection by triple headed
camera with LEHR collimator in 15 minutes 360
degree data sampling. a: planar images, b:
SPECT. Tetrofosmin in bile from liver reflowed
to reconstructed esophagus.
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BN, EEEM 7Oy 7 OIEFNIIEFESIA 5131
TIRESTH DD, RSNIHEGIE L T Table
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Fig. 16 Tetrofosmin SPECT of normal 65-year old male
case. 555 MBq of Technetium-99m Tetrofosmin
was injected within 2 hours after meal at exercise
stress (a) and at rest (b). SPECT data was ac-
quired 60 minutes after injection by triple headed
camera with LEGAP collimator in 15 minutes
360 degree data sampling. Uptake of postero-
inferior wall is decreased because of diaphrag-
matic attenuation.

EHICT O A S NIHEGI % 78 . projection data
THBOFE, RELHEL, o0& REHEK
TOWHYT 2 etz 8BS 2 L% 0 H 5. Fig.
14 12 LB OWIIZ £ 2 B BEEFEAC T O AEH]
AT, TcldTLED b yfOLALF -3
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WL BHEMETIE, TIERUREELS L) TH
%

Presented by Medical*Online



0'1/‘ bm
20 ®

TC TF (45MiIN}

3P
>

Fig. 17 Tetrofosmin SPECT of normal 53-year old male
case. 740 MBq of Technetium-99m Tetrofosmin
was injected 3—6 hours after meal at rest. SPECT
data was acquired 45 minutes after injection by
dual headed camera with LEHR collimator in 17
minutes 360 degree data sampling. Uptake of
apex is slightly decreased because of apical
thinning.

Tetrofosmin M E N X IEFAEH

Tl & [FARIC Table 3 1Z7R$ & ) ICIEFHBITH I
EEHODLWERKTEZAEU S, F7oiHE~HE
itk S 72 RI D BN O MO EFENEEA W E
TdHbH 2 6).

Fig. 15 (ZfHE 7 & PRl S A7 R ASEE RGN %
FRREAE L L 7S RER 2 7R3, Fig. 16 (AR PREAE
% ORI & B T EED LK T OIERF % 7%
T. TIOHE L AMOEBILETH D, Fig. 17

WDRIFEDREG 2R T. Zhd TI L RO
BEVLETHS.

Iv. # =

BERADOEIG ROV TEERT 5,
TIORFFMTH LD, +5 % EBEMH )
Aaid, BRI A LEOERBOREIT/NE
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Summary

Typical Normal Cases and Normal Cases with Abnormal Image Pattern
in Every Myocardial SPECT Radiopharmaceutical

Tohru OnTake*!, Yasuhito Sasakr*!, Mareomi Hamapa*?, Takaaki SAKAMOTO*?,
Hirofumi Kansara*3, Tsunehiko Nisuimura**, Ken-ichi Nakaima*®, Takashi Kupou*®,
Junji Konisr*®, Jun HasuiMoTto*”, Youichi KuwaBara*®, Yoshiaki Masupa*¥,
Ryuuichi Ansaka*?, Yasurou SucisHita*’, Hajime MuraTa*!?, Nagara Tamaki*!!,
Hiroyuki SHimizu*'? and Takeshi Nakano*!?

* Department of Radiology, Faculty of Medicine, University of Tokyo, **Second Department of Internal Medicine, Ehime
University School of Medicine, **Department of Cardiology, Osaka Red Cross Hospital, **Department of Tracer Kinetics,
Osaka University Medical School, *>Department of Nuclear Medicine, Kanazawa University School of Medicine,
*Department of Radiology and Nuclear Medicine, Kyoto University Faculty of Medicine, *' Department of Radiology,
School of Medicine, Keio University, **Third Department of Internal Medicine, Chiba University School of Medicine,
¥ Department of Cardiology, Tsukuba University School of Medicine, *'°Department of Nuclear Medicine, Toranomon
Hospital, *"'Department of Nuclear Medicine, Hokkaido University School of Medicine,

*2First Department of Internal Medicine, Mie University School of Medicine

Working group of cardiac nuclear medicine was
made as a Japanese part of society of international car-
diac nuclear medicine under the cooperation between
Japanese society of nuclear medicine and Japanese so-
ciety of cardiology. We investigated typical normal
cases and normal cases with abnormal image pattern
in every myocardial SPECT radiopharmaceutical as
one of the research activity of working group. From 11
faculties, 16 Tl cases, 14 BMIPP cases, 8 MIBG cases,
8 MIBI cases and 14 tetrofosmin cases were submitted
as typical normal cases, and 12 Tl cases, 5 BMIPP
cases, 12 MIBG cases, 10 MIBI cases and 5 tetro-
fosmin cases were submitted as normal cases with

abnormal image pattern. We summarized the condi-
tion of SPECT data acquisition of each faculties. And
we added the discussion from literature about how to
discriminate normal cases with abnormal image pat-
tern from abnormal cases.

In MIBG, patterns of typical normal cases and nor-
mal cases with abnormal image pattern were slightly
different from other 4 pharmaceuticals. In other 4
pharmaceuticals, diaphragmatic attenuation, breast at-
tenuation, apical thinning and others were presented as
normal cases with abnormal image pattern.

Key words: Mpyocardium, SPECT, Thallium-
201, Technetium-99m, lodine-123.

Presented by Medical*Online



	0837
	0838
	0839
	0840
	0841
	0842
	0843
	0844
	0845
	0846
	0847
	0848
	0849



