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Fig. 1 Diagram of our myocardial phantom
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FoBEE (1.5~4.5cm, 0.5 cm [{ifH) #4635 MHE:
Kooy s 2&2EKRKL, ZhE200E—1—0
FMHCHAL, EEEEOODHEEHE L. vy
2 DONLE % =2 ) 2 — % — (15000 pararell hole, high
resolution) (Z%f L, i, &z (45°), {f, #%
mel, YoFr76kxlk (KmvAa FiTid
200,000 % v v MERK, 2 v 2 — &# — (2T 300 #
Aok,

2) Dy FS I A

a2 ) 2 —x—%, 2'TI w3 15000 pararell hole
high resolution collimator #, ®'Rb -G|% pinhole
collimator &, H=T x L ¥— r HOBELZRET
Bl D Sem QR 4+ % EnERRY 7 2 fEH
L7z, TI{EHKHEEAMLE L, 80KeV o photon
peak ZFH L, &7 w1 T Fiz300,000% 7>k,
a2 — & — [z 300~400 #itdk L7z, Rbf#
FFE T A-AE© 511 KeV o photon peak #FIf L,
A w A K iz 100,000~200,000 # 7 >k, =2
Y 2 — & — [-200~300Fb3E8k Ls. Dl kb
1Eff, ZERTEHE (45°), QiR 3 G TA A=
2D,

01T (3'TICI) 13 2~3 mCi, 8Rb (3'RbCl) %
4mCi (WFhb AAA Y 74 Y v 7 248D ¥k
HELk.

i) EBARDE Y v F ST A

WY ATE, s NAlRET LT A =4
RV, 343 150 kpm/ 4y Wi 6Tk 21T 75

Exercise 201 study

— %} - e |
Begin Angina Inject ™™ Perfusion
exercise pectoris scan

Fig. 2 Protocol for myocardial imaging during
exercise. Note the injection of TI-201 exercise
induced ST-depression (or angina) and the
subsequent imaging during patient recovery.
Diagrammatic representations of typical Ecg
changes are shown above.

15 % 1 & (1978)

vy, ARG CMs T =% —&{Th - I-.
DX E STj 2mm DL EOCTHBIRE, PrliEtk
o s IR, %7213 maximal predicted heart
rate o 859, T&» % Scandinavian Myrtle Beach
Committee ¢ target heart rate (2% - 725, Tl &
it Rb 2L, &Ry L oiER) % |
SIS L teis, DA 4= & xtc (Fie.
2). AMBODEY v F 7 7 L, BRI TE W
A A=V Ex 50, DEXFLHA 2 —Y v
T3 fThblanroi.

ATPLERIE, AR S ARGEE S, A%
EARE2FE BN o ST (K TFofE)E X » Table
1 lz754 = & <, positive, equivocal, negative o
IBFICABIL .

LRy v F 75 6k, AROHy v F7
L0 1 ENTH 5.

i) % fEHERR DR COREZERE)

OFFEgERE <X, 341 (EH, ZEriRHz, 7
WD) TxOA 2 —Y OBOBOT, L%
Hflzxt+ % cold area L% 75 =4 — & —IZ
TEHIL, 3 HMOFHAED 55, Kird 250
SEMMEEZ S > TUIERER L Lic. Zoflich
S>TiE, £Fug KL, avea—s—2Hv,
S hvwy 7 ERELROHKIC, fixo cut
level # >3 HRB L7z b OOMFH 2 HH L.

F7- cold area MJEAY Ok HEITIX, HE
(2 9mTe-HSA 12 X B0 7 — v 2% v v TRV,
RIAOF 2 AR & L 72 (Fig. 3).

& 6 iC—¥ofER] T, OERIFEY T A ¥
v =7 BTRY, IR, IUERIgR (4%
50~60 msec 3o %) 1300~1500 L ridEaAs L Hhad

Myocardial
Scintigram

Blood Pool
Scanning

Fig. 3 The combination use of myocardial scintigram
and cardiac blood pool scanning defined the
extent of the cold area.
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L7, W, BRI E Y, KBRS 2 ER<, fLE
3) RI aLrIIIL "‘f*:“" R e PR S ek %, TSI (akinesis)
RI g **mTe-HSA (10~15mCi) o ¥ 723 T EGRE I (dyskinesis) 7o 5 o

bolus injection gﬁf,cb\, DERT—7 L1l DRI LE LTEEY Lz (Fig. 4).

7 — 7 AR 7. DEME RLO A & Y & RULMAEER & Dl v v F 7 7 Lok |

D%W%ﬁmﬂﬂkmﬁbt.Eiﬁm%&ﬁﬁ
v MED TR, & BIZ/ES asynergy o BHY
LB ZhoT.
9 asynergy (%, A pifHY (30°) <, *mTc-HSA
JesEE 1 LRI O 7 — & & H o TR 7 iR

Calculation of  °bAsynergy

LI ES

Table 1 Judging criteria of exercise stress Ecg.

1) Positive
both during exercise and post-exercise
ST depression J-type=2mm & QX/QT=50% *le Asynergy - 40 /e
Hor S_Typeg Imm akmnetic or dyskinetic length of enc-distolic crcumference
2) Equivocal (a or b) e Asynergy = end - diastolic circumference
a) during exercise exclude aortic valve plane

ST depression J-type=2mm & QX/QT=50%,

Fig. 4 Calculation of %-asyner
H or S-type=1mm & s BTy

Y.-asynergy was expressed as ratio between
akinetic or dyskinetic length of end-diastolic
circumference and total end-diastolic circum-
_ ference exclude aortic valve plane.

b) post-exercise
ST depression H or S-type 0.5< < 1.0mm
3) Negative

Table 2 Resting myocardial scintigrams, Ecg findings and sites of asynergy in 20 myocardial infarctions

Patient Age Sex abnormal Q Scintigraphic defect Site of asynergy
KT 70 M Vi-v4 apex, ant. apex-ant.
NS 70 M Vi-v4 IVS, apex not examined
NK 80 M V2-V6, aVL apex, ant. lat. apex-ant.
NT 70 M Vi-V3 apex, ant. apex
KM 68 M V2-V5 apex, ant. apex-ant.
SK 55 M Vi-v4 IVS, apex, ant. apex-ant.
KK 68 F Vi-V4 IVS, apex, ant., lat. apex-antero-lat.
NY 72 M VI-V5 1VS, apex, ant., lat. apex-antero-lat.
NNa 68 M V1-V4 IVS, apex, ant. not examined
YK 56 F Vi-V4 aex, ant. apex
MN 76 M II, II1, aVF apex, inf. inf.
TS 69 M II, ITI, aVF inf. inf.
KS 48 M II, III, aVF apex, inf. not examined
IM 46 F Vi-Vé6 ant., lat., inf. ant., lat., inf.

I, III, aVF

KH 35 M V1-V5 IVS, apex, ant. apex, ant.
IK 66 M Vi-v4 1VS, apex apex
NN 60 M Vi-v4 IVS, apex, ant. not examined
FU 52 M II, III, aVF apex, inf. not examined
MK 67 M (I1, III, aVF) inf. post inf., posterolateral
HO 59 M (V3—V5) apex, ant. apex ant.
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Table 3 Stress scintigram and stress Ecg in 29 patients

abbreviations: EA efoort angina
MI myocardial infarction
Paen Age Se p e ERGTL 0 Eosniman o cin D

1) ST 66 M H 1.5 Vs, 6 apex, ant. EA
2) ST 65 M H 1.5 postero-lat. EA
3) SK 55 M H 2.5 II, I1I, aVF inf. MI+EA

V5, 6 ant.
4) AM 59 M H 1.0 VS, 6 ant., lat. EA
5) MM 74 M H 2.0 11, 111, aVF inf. EA

VS5, 6 ant.
6) KY 50 M J 20 V5 (=) EA
7 TY 51 M H 20 V5 ant. EA

(I1, 111, aVF) inf.
1) 1Y 44 F H 20 (=) ant. angina?
2) MY 52 M H 1.0 (11, III, aVF) inf. EA
3) MJ 50 M J 20 (=) (=) angina?
4) KH 44 M J 20 (=) (=) angina?
5) IK 66 M H 1.0 (—) ant. MI+EA
6) NN 59 M (-) (V5) ant. EA
7 IS 49 M (=) (V5, 11, aVF) ant. inf. IHD s pain
1) YK 56 F (— (=) ant. MI +EA
2) MH 45 F (— (—) ant. angina?
3)-15) (- (=)

BEITHY, 2MMEY 25 ALLEZRRME L 7B
IRFEZER] T, 2> OHRHRIRE DLE L 7z filiz o AR
- T, RILMEER * bHEIT L7z,

4) x%t4 (Table 2, Table 3)

s Sl (28~453%, H4pl, 1D, OFF
FEIE204] @ B IAMEREIE 1961 & SR OREZE 1 (NN
B (35~805%, F17H), 4 341D, FEMROIE
124) (52~74 %%, B 11, & 1), LRRFPUIE 2
Bl (52, 5375%, $2), EImtEmiik OB E 3 B
(49~541%, FB3). PFEDEEW 6 5] (45~525%,
B2, &4 Thb.

BRIAMEREEGNY, SBSrERIcorw, BE#o b
5, DEXTO ST ER &2k LT, HRER
17T BE Q& A7, 24 (MK, HO #)
(Table 2) CRHOBRERE LA h o, F
MK §ilcix, EBIRE ¥ i TAERBIAR O AL
& ERRBIAREER O A&Aic, HO Tt
REVARATFFTHL D eiic 1009% DPHZE KL
TWie. FEMERIER, R, ==
7V v Y v 0ED, BEFOLER, PHiREhi

(—77)

EBAFDER L Bl S h T, 44 (Table
3, SK, MM, TY, IK, NN ) ¢l B BIRiERE 217
bh, 2fTHEBIRO—F K, NN §]) £72i
24 (MM, TY §)) 12 75% L Eopese s -,
Z O E R RPLOIE O 2 7, fdF o | FIT L el
WRER2MITLTH Y, 34# & LEBiRE Y R
WhRED oI,

LR R X OEBN AR L v F 7T A OWH &
fFL7=Dix Table 3 12r+ 2L L 29| TH 5.

#® R

1) D577 v Ak 3Hf% (Fig. 5)
RABDSTEFE U 72 W FREE T, O 03 R 1)
RHESHESD T 5wy MU, B
775y o234, DEHPERBE S5
o TL 5wy M, OB 0 80~859%
T, EEFTORHBON Y VTS T L L ERE
Tl H vy MO ZR L.

OFEEE (7 v 2 2) A, 29 2 —%—Z%
L, BECHEET D, vy 27 20EXK2.0cm (2
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Phantom Study
Anterior

2.056m

25

Oblique

Control
(no defect)

2cm

Fig. 5 The results of phantom study

T, & Mizcoldareal LTy v+
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Wik 5 I2iE, BoEBD 3.0,3.5cm OEEE
BEE LI, RIAB2Y 2 -4 —c*ﬂbf&ﬁﬁc:ﬁ
B+ 5B, g% 4.5cm L LT, B cold
area b L Tl E o725, BEE 4cm L

-~ T, IvEa—2EHVWTOI Y v FERT,
ﬁ'“ﬁﬁ?a) TI 5 v MR LR ITKT
LTWdD0RBH iz,

2) 'L‘f))) UFT T A

1) DR SERELERIRR O & > 5 25 & (Table

2)

DFREZE206 26 T, Oy v F 7T A LR
7z cold area ZiH L 272, v v 57 5 LK,
DEMERF QzAa LT 18 4] (kg

"5 N FIiCH

NN #i|#&%e) Tix, = cold area DL L,
DENEY Q WoWMMo—HKEHil. YvFs

7 ARFEROER %277 Lz 2 4] (MK f], HO f)
T cold area DJRA Y ix, Atk ST o A%
Bi=dhr (MK ik 11, 101, aVe, HO 4Gk
Va-Vi) & —E L Twiz. &5HizZ ® cold area »
AL B ARE T R (MK 3 e R AR A7
8 X O mlhER; o FKME, HO il T ZERi TITR:
DERAE) L L —E LTk,

B IH M O ZER] 156 < RIS 5 & fifT
L, asynergy DIFfEMNLL LTy v F 7 5 L TD
RAIBEANL D—FL & P17z

Fig. 6 i3, [S)ilaﬂzﬁﬁﬂ%sﬁ%ﬁlv&b% g
5 5 LRI DA EE YR LI L DT

i) FHIERE T D % KR, A;;ﬁi,%r.tﬁ?:.

nergy D [{# (Table 4, Fig. 7)
Vol WENE, BRI BRIBMERE e 1441 <3
WL, 5524 (NTHI, YK) #l<ix, Rk

Yo asy-
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Rb-81 Myocardial Perfusson

Antenor ‘ u

RI-Angiocardiogrcphy
RAO-30" -
ED ES

EE . a5°%
°l Asynergy : 40%
KK (68y0) old anterior MI. -

Fig. 6 A case of old anterior myocardial infarction
(old) (resting scintigram)

°/o Asynergy

601
50
40
X
307 x* % r=0.85
P<0.001
207 (n=12)
x x
101 b
10 20 30 40 50 60

°/o Hypoperfusion

15 % 142 (1978)

U4 (hypokinesis) # 542 O T - 12128
% asynergy iI 12 {5l CEHML 72,

U & BRI R ORI, r= —0.87 (p<
0.001), %fEEH & % asynergy o[H]icit r=0.85
(p<<0.001) DFEDHBMSIAEL 2. HisAIZZ
O 12 flcoEEERHE L % asynergy Off]izi
r=—0.90 (p<0.001) DAAMIATFLEL 7-.

% IERERE 23 20% LAF o 2 4 (NT, YK§) i,
asynergy OFfE 1, 4% < (hypokinesis), /==gBEH|%
i) 50% ul rL7z.

ODEMITR L %IKEROMGRE 25 &, HikE+
TFREREE T %R AR TH Y, NIBERZE T,
B Q oM EFIcoh, % EHEHRAKL &
DI & - 72,

i) SEBAFON Y 57 5 4 (Table 3)

B ARTRE29% 2 AfT OB X ) 3BT AR L
7= 7%, NERIE positive 7 5], equivocal 7 {4, nega-
tive 154 Ch -7z, Ay v F7 7012k D, «©
TRIRFTEAE U 752 - P AHESR S 0 HBL & 2 72 FAfif &
v FBEPEREE, positive 7 {5 6 4], equivocal 7
#ih 5 4, negative N 2|0 13 4T - 7=,
feerr Bl o 56, LR OE O 2 ] GeEB ki R

E F (%)
60T -
X r=-0.87
x% P<0.001
50 A (N=14)
401
30
20.- x
10
10 20 30 40 50 60
°/oHypoperfusion

Fig. 7 Comparison of %-hypoperfusion and EF, %-asynergy in old myocardial infarctions
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Table 4 %-hypoperfusion, EF and %-asynergy in 14 old myocardial infarctions

Patient Age Sex atmogtcngal Q ;ér-Puys?gn E(}]/:) 9%-asynergy
1) KT 70 M V1-V4 18 55 15
2) NK 80 M V1-V4 42 40 36

I1, I, aVF
3) NT 70 M V1-V3 20 53
4) SK 55 M Vi1-V4 29 35 32
5) KK 68 F V1-V4, aVL 51 35 35
6) HO 59 M (V3-V5) 31 48 29
7) NY 72 M V1-V5 43 30 45
8) YK 56 F Vi1-V4 17 56
9) MN 76 M III, 111, aVF 22 46 28
10) MK 67 M (I1, III, aVF) 24 42 30
11) TS 69 M I1, 111, aVF 28 50 13
12) IM 46 F V1-Vé6 51 22 50
I1, I, aVF
13) IK 66 M Vi-V4 33 52 42
14) KH 35 M V1-V5 33 42 35

“'T| Myocardia Perfusion scanning

: - in Normal
Exercise Myocardial Scintigram Rect, Ex.Stress
Rest Stress
Ant.
Ant.
LAO
LAO
Lt.Lat
Lt-Lat.

.K.(66y.0) Anteroseptal M1+ Angina.

Fig. 8 Resting and stress myocardial scintgrams in a
case of effort angina and old myocardial in-
farction. Stress scintigram showed exercise
induced peri-infarctional ischemia. (stress Ecg:
equivocal)

Fig. 9 Resting and stress myocardial scintigrams in
normal
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ORFMNEE L T3 L L radioactive
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Lx R L. ZofERE, Cook 5, 7y b
LML L —FT 5. oz kiF, DA A=Y
VIR WT, TEBREFELMNPLDOL A=Y
VI OREMEZTRLTWS. k- EEOLE,
Ty haEREY, MBEET L0, BEEK
RIFRHEAZ ZH X WVIET T2 nEx HHh
5. L2 L, [Ofg%Es] <o non gated polaroid
image &, OERFHIC X Y 1400~1800.0:H1 A kK
2 X D ERR U 7z R 0T 4% T cold area oL
Y ERF LB, E OEL T T ot
IR, 3L A EDflicEWT,
Fli 2 OFREE D asynergy 2 5P Z LT X DN
kEshTndEZLNS. WFRIZLTY,
7 7 v b AWFSE L RIRREE O RESHFEET UL, O
mERE O A TR E Bz b,

DR EFNC BT DL v 775 4T
X, 2FTOERRE QK ONMM, H 5\ iteB)
&P Ric—% L /- cold area #7572, —fi%
MR QEDILEMNY &, cold area DJEMNY,
asynergy DFEEER X OAD VIZIFEITL T 7223,
DERFFRNERLL T MK, HO #] Tz,
Wl L7 cold area, asynergy % 5. L (Table
2, Table 4), ZFETL, Oy FALER L
D M RBOBEICT TS Z L &RL
e

T DIEN Y (%(RRER) L EREEHRB X
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BK KB v T2 5 L TERk % KR L
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TEIENE), T i AR 2 2 7 W, TEBIAR—H
KR THY, ZHERTE, WEOBMRNLEL
S hDEIRRTVD, WFRIC LT EBIRE S
2 o sensitivity ([ZBWT, HARFRODH Y v Fix A
FHLEMI YT CATWS D, 6 icHEThick -
THEUZELL D074 2 4 2 L, sensitivity
R LR Lo 2Iid, i, HEEICS VLT
BNICH D A £hiz RI BoERMLE L LET
hvwhEtEZLNLS.
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R, fE% % asynergy LEEOHBE R L.

3) EEBHARLOH Y v F 2T A o mth b RER
Tt S kR, AWODER (AR | R
MiAE CMe, ATTER (BHEIZFEL) v+ <h
Tz,

4) 'L ZHWToOOG 7 7 v b ABFE T,
2.0~25cm PLEDOKIHEHBRIRL 2 2.
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Summary

Nonivasive detection of regional myocardial perfusion
abnormality by scintigraphic technique

Michihiro NARITA#*, Masahisa USAMI*, Tadashi KURIHARA*,
Hitoshi KAWARADANI*, Minoru HONDA**, Tadashoi OGAWA**,
and Keisuke KANAO**

* Department of Internal Medicine, Sumitomo Hospital
** Division of Nuclear Medicine, Sumitomo Hospital

For the detection of regional myocardial per-
fusion abnormality noninvasively, myocardial
scintigrams were obtained at rest and during exer-
cise by using *°'Tl or ®!'Rb.

Myocardial imagings were performed using a
scintillation camera (Pho/Gamma HP) equipped
with either pararell-hole high resolution collimator
(in case of TI) or pinhole collimator and specially
constructed lead shielding (in case of Rb). Scinti-
grams were obtained in anterior, left anterior
oblique and left lateral position.

1) Resting scintigrams in myocardial infarctions.

Twenty patient of myocardial infarction were
examined. All of them showed regional perfusion
defect by scintigram, which locations coincided
with the sites of infarction diagnosed by Ecg or
coronary angiograms, and with asynergic zones
obtained by Ecg synchronous RI-angiocardio-
grams.

9%-hypoperfusion (extent of cold area/total left
ventricular area) correlated well with 9;-asynergy
(r=0.85) and with left ventricular ejection frac-
tion (r=—0.87).

2) Exercise stress scintigram.

For exercise studies, patients underwent graded

ergometer exercise stress test under continuous

Ecg monitoring. Patients exercised to the point of
positive ST-change, anginal chest pain or 85%, of
predicted maximal heart rate, at which time tracer
was administered intravenously. Exercise was
continued additional one ninute.

On the basis of ST-change of exercise Ecg,
patients were divided into 3 groups: positive 7,
equivocal 7 negative 15.

Exercise induced hypoperfusion was detected in
14 patients (exercise Ecg positive 6, equivocal 5,
negaive 2).

Effort angina was diangosed 83°, by stress
scintigram, but 589, by stress Ecg.

Fingings of stress scintigram more coincided
with coronary angiogram findings than stress Ecg.
3) Phantom study.

The myocardial phantom was composed of two
concentric glass beakers. The space between tow
vessels simulated myocardium and was filled with
1504Ci of TI. Wax “lesions” of various size were
placed in the space between the two vessels. To
simulate background activity in the lung, water
containing 200uCi of Tl was arranged around the
cardiac phantom.

Wax lesions above 2.5-3.0 cm were clealy
detected.
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