EBAMZ ) v L DLH
single photon emission

Journal of Cardiography 13: 821-832, 1983

Detectability of stress-
induced ischemic lesion

computed tomography
ICLBHMEEREBEEICE
% — @ RE I O #R

in previous myocardial
infarction using *'TIl
myocardial single photon
emission computed to-
mography

- Bk Yasuo FUTAGAMI
EH IEfT Masayuki HAMADA
W)l BE Takehiko ICHIKAWA
ATV Tetsu YAMAKADO
NP 4EE] Tokuji KONISHI
B Al Takeshi NAKANO
PRk 3R Hideo TAKEZAWA

PrH ¥ Kan TAKEDA*
BiE FHFER* Hisato MAEDA*

Summary

The purpose of this study was to evaluate the detectability of stress-induced ischemic lesion in
patients with previous myocardial infarction using single photon emission computed tomography
(SPECT) producing thallium-201 (T1-201) myocardial perfusion imagings (MPI). Seventy patients
underwent stress SPECT by symptom-limited graded bicycle ergometer exercise using a dual-headed
rotating gamma camera (Toshiba GCA70A) equipped with a computer system (GMS90). After
intravenous administration of 2.5 mCi of TI-201, stress SPECT data at 10 minutes and delayed SPECT
data at 3 hours after the injection were collected in the 64X 64 matrix form covering 360° directions
by camera sweep of 180° in 6 minutes, which were immediately followed by conventional planar imag-
ings (PL). Transaxial tomographic image reconstruction was performed by convolution method using
a Shepp-Logan’s filter. Thereafter, sagittal and coronal tomographic images were reconstructed for
about 2 minutes. Image interpretation was assessed visually.

The results were as follows:

1. Sensitivity and specificity in detecting the affected vessel with more than 75% stenosis by
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segmental analysis of myocardial images were higher by SPECT than by PL (LAD 89% and 65%,
LCX 68% and 56%, RCA 89% and 76% in sensitivity and LAD 94% and LCX 75%, 92% and 949%,
RCA 81% and 599% in specificity, respectively).

2. Sensitivity in detecting both single (82%) and multivessel disease (76%) was fairly high.

3. Detectability of stress-induced ischemia (i.e. occurrence of a new defect in patients with
previous myocardial infarction and ST-segment depression in ECG) was significantly higher in SPECT
(67%) than in PL (39%, p<0.005) and in ECG (39%, p<0.005).

4. A perfusion defect in the extensive anterior wall, marked left ventricular dilatation and the
widening of the angle toward the apex composed of septal and anterolateral walls in transaxial images
were the findings characteristic of anterior myocardial infarction with severe dyskinesis.

We conclude that stress SPECT is a useful noninvasive technique for the documentation of the
number of vessels affected and severe wall motion abnormality of the LV and for the detection of stress-
induced ischemia in previous myocardial infarction.

Key words
Single photon emission computed tomography
vessel disease Stress-induced ischemia

SPECT

Ventricular aneurysm

Previous myocardial infarction Multi-

EL®ic

OB BT 3 o B EB AR PUTL O
YrF s 774 —(AfY v F) 0ROV T
BEE L oWERDH VY, EHAFLER (AR
LER)ICHL, ZHRESEEVWbhTN3

SE4E, 21T M single photon emission com-
puted tomography (SPECT) oG HICE Y,
¢k » planar image (PL) 2l L, il & 54
BRI X 2R REE, XY IERM» SRR ICH
HT&3 X HiCio89,

SEHAZ, DHEEEEOEEE, T%, B
HEHOREDIY, T 1~3 » AndEE 70
Hlic & #F v »~ F (SPCET & PL) # #5 {7 L,
SPECT iR & Y BEEBR % & Z00H
E, —@tEMoRY, EEEEEHRE OHEL
v, EBiRER, EEEEFREZ b L, PL,
ARPLERBT A L iRE Lo oG+ 5.

X £

ST ERRE GEIR, MiEEER, LER) O
BELDW L, RiEk 1~3 » AoBE 70 4
T, 664, 4l FHEMISSKRTHS.
2fl, ARy v TRk 34 B LRI BRI B

BB IVCEEEREHITL, EBREYITR &
v, Zo 70 flE EEREBR (£/7 F174H : LAD,
EEEE: : LCX, AEB#R : RCA) ownFhnic
75% LA EORNIERAERH+ 5 —HIRERE 33 4,
ZHRORERE 18 filk X N =HRERE 19 o 3 B
4 L7- (Table 1).
5 &

1. EBEHEHHE

M HEE AT A —2 —%HAn, 50W X
BL, 34028 25W FoATRE TS
REBAT Z A, THRIEY, Mo, "PRmEEs
ORERHEERE, 21T1 25 mCi 2 &#Ef#HEL, X
Szl B oEFERIL_AH BT 10~25W
AMRERDS LThtiTS Y, #ik 10 %X VA
firt, Wik IRFM% X Y BAOHAGBRERG L.

LERIGESHATRI, P L OARHE 3~8 &
FCHEGMICE=#—L, E@FPIloTL, &
BhE®%, KTR1SpZLEHLL LERGEHEK
1z Mason-Likar B9z, I, II, III,
aVR, aVL, aVF, V,, V5, Vg 0 9 FE CIT- 72,

2. YUFUST4—DF—HIE BLVELREE

15
FRALEEIE A VX —ARa Y 2 —%

— 822 —



Table 1. Patient’s profile

SEGAR O'TI DLy v7r hvxzivyay CT

SCA findings No. Male Female Age (Mean)
1v.d. 33 31 2 31-69 54.2
LAD 23 23 0 31-64 52.7
LCX 4 4 0 55-69 62.5
RCA 6 4 2 47-66 54.5
2v.d. 18 16 2 40-68 54.9
LAD+LCX 5 5 0 44-63 54.2
LAD+RCA 1 40-65 51.7
LCX+RCA 6 5 1 48-68 59.2
3vd. 19 19 0 38-69 58.3
Total 70 66 4 31-69 55.5

SCA =selective coronary arteriography; v.d.=vessel disease; LAD =left anterior descending artery; LCX=left

circumflex artery; RCA=right coronary artery.

— % 3% L @Eimxt@E SPECT #£E (RER
GCA-70A), ¥ kORI GMS-90 7 — 4
#BcH 5. SPECT 7—# olusdiz, Hik 10
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KW@ (coronal) % fERK L7c (¥ 2 47).
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Fig. 1. Schematic representation showing myocardial segments in TI-201 myocardial
perfusion imagings.

A=anterior; S=septal; L=lateral; P=posterior; I=inferior; Ap=apical; LAD=Ieft anterior
descending atrery; LCX=left circumflex artery; RCA=right coronary artery; LAO=left anterior
oblique; Ap/I=apical and/or inferior; PS/I=posteroseptal and/or inferior; A/AL anterior and/or

anterolateral.
58, FHOMM TOXRBBOHIR (new defect) 5. #sHam
E—lMERLE L. k7, YUFSTLEES SPECT & PL & XU BRI B0 Higkiz

BiC 0T 2hZho BERTERIC ks & McNemar test v\, p i 5% Kz B E
(Fig. 1), £50Hi0 KBk X v BEEBIROHEE #e L Li-. F7z, sensitivity, specificity, overall
2iTolc. accuracy D FHERKAE AW TIT- 12
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Table 2. Detection of individual coronary artery lesions by stress TI-201 myocardial

perfusion imaging (N=70)

TP TN FP FN Sensitivity (%) Specificity (%) Accuracy (%)
LAD
SPECT 48 15 1 6 89 94 90
0.005 N .
PLANAR 35 12 4 19 65] p< 75] S 76] p<0.005
LCX
SPECT 23 33 3 11 68 92 80
PLANAR 19 34 15 S6:| NS 94] NS 76] NS
RCA
SPECT 34 26 6 4 89 81 86
N .
PLANAR 29 19 13 9 76] S 59:' NS 69] p<0.01

LAD =left anterior descending artery; LCX=left circumflex artery; RCA=right coronary artery; SPECT =
single photon emission computed tomography ; PLANAR =planar imaging; TP =true positive; TN =true negative;

FP=false positive; FN=false negative..

TP
TP+FN

Specificity= —%

Sensitivity =

TP+TN
Overall accuracy= TPTFNJ TN FP

=72 L TP=true positive, FN =false negative,

TN=true negative, FP=false positive

- 3
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UTEfE2ERT 5.

fEH 1.
(Fig. 3)

LAD =x#EA4HI8 T & % HiiB% ® permanent defect
iz, RUEE, HBE, AifIEED new defect H3BH
bnThoh, LCX, RCA FEIKICIIRIFITRA
dohiesrote. Al SPECT izx v, LAD
— BRI D RIBEREZE 35 X OCHEE, Thig, A
BEo—BtEEm & 2 < hiz.

B 2. Sl 5. TEEEE, =ByR% (Fig.
4)
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HfE (LAD J&%) 3 X 0 filEE (LCX JH/E) o
new defect BB LNTHB. (7, FTEDOKIE
DIKRFTR G B bhi. FfFlixz SPECT R
Y, ELLEZBRELBH S hi.

AR DIEFITRL I T & <, YU FF 740
new defect # —ifitkEMmeE L, AMLOBER »
ST (& F oS L kL #E5% % Fig. 5 57+.
SPECT 3—HR%E, —BRE, ZBREOWT
hofaicy, PL, LDERICK L —@EEf o
®iE»E< (SPECT, PL, LEROIEIZ, —
BORE T 52%, 33%, 24%, —HRET 83%,
33%, 39%, =HIRET 68%, 53%, 63%), =
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Fig. 2. Assessment of the number of affected vessels by SPECT.
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Medial Lateral
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Fig. 3. SPECT images from a 63 year-old male with anterior myocardial infarction.

In addition to the anteroapical perfusion defect in delayed images (large arrows), interventri-
cular septal and anterolateral perfusion defects are depicted in stress images (small arrows). These
findings enable us to diagnose the single vessel disease of the left anterior descending artery.

TA=transaxial image; SA =sagittal image; CO=coronal image.

I 77W@1 TR L rwsot 5ic, PL
T OV E B 0 R 4 EZLTWk &5
K,HFﬁT¢W’ﬂMﬁ4akm e, %
RS IR BE <, fit Lk i, ST (&
T oREE SPECT < new defect 23 &
niz. =RgEZEc ST KT 12§ 4 #l T new

defect I E R TV AW DS, Z 0 4 FlixeFls
HiPHoFLE < 3mm LI ko ST KFRA LR,
PRI B Ml & B 2 b B FBALE
defect 23380 Hh, HOMBSPRHE TS e o
7Pl TdH

Fig. 6 ( SPECT i

permanent

17 % new defect {3}
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Stress image

Caudal

Medial Lateral

Cranial

Delayed image

Caudal Cranial

Medial Lateral
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Fig. 4. SPECT images from a 51 year-old male with inferior myocardial infarction.
In delayed images, perfusion defects in the inferior wall are depicted (large arrows) and ad-

ditional perfusion defects (small arrows) in the posterolateral (TA) and septal (SA) walls are recog-

nized in stress images. These findings enable us to diagnose inferior infarction with stress-induced
ischemia in the septal and posterolateral walls caused by a triple vessel lesion.

Abbreviations are the same as shown in Fig. 3.
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(%) p<0.01 p< 0.05
1007 r 1 r T
NS p< 0.01
1 | T

50 o

2VD
n=18

S'PEC T %PLANAR

N S NS p <0.005
1 T 1 N1
NS p<0.01 p<0.005
== sl Gl

3vbD
n=19

ECGC

Fig. 5. Detectability of stress-induced ischemia by stress ECG and TI1-201 myocardial

perfusion imagings.

VD=vessel disease; MVD=multivessel disease; NS=not significant; Number in parentheses
indicates the cases in which stress ECG was consistent with SPECT.
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Fig. 6.
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No dyskinesis

Dyskinesis in more
than 2 segments

HEERE 2T v v 7 by gy CT

Fig. 7. Comparison of SPECT images in anterior myocardial infarction cases with (lower)

and without (upper) dyskinesis.

An extensive perfusion defect, a marked left ventricular dilatation and a widening of the angle

composed by septal and anterolateral walls towards the apex in transaxial images are characteristic

findings in cases with dyskinesis (lower).

Table 3. Relation between stress-induced ST-
segment elevation and the number of
dyskinetic segments in left ventri-

culograms
ECG LVD findings i
RIS D(—) D (1) D(2) Total
STt (—) 41 3 1 45
1.0 mm<ST 1 <2.0 mm 6 2 4 12
2.0mm<ST 1 3 3 7 13
Total 50 8 12 70

LVG=left ventriculography, D (—)=no dyskinetic
segment, D (1)=dyskinesis in one segment, D (2)=
dyskinesis in more than 2 segments.
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<, %7z PL gk~ SPECT H b =
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Table 4. Sensitivity, specificity and overall accuracy for detection of dyskinesis from stress-
induced ST-segment elevation and SPECT findings

Sensitivity Specificity Accuracy
D (1)+D (2) ST= 11.0mm 80% 829% 819
n=20 ST=12.0mm 65% 949, 86%
D (2) ST=11.0mm 929% 76% 79%
n=12 ST= 12.0mm 58% 909% 84%
SPECT 1009, 98% 99%

Abbreviations are the same as shown in Tables 2 and 3.
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