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Evaluation of Various Cardiac Indices and ROC Analysis in Coronary Artery
Disease Employing Resting ECG Gated Blood Pool Scan

Chang Woon Choi, M.D., Dong Soo Lee, M.D.,, Sang Eun Kim, M.D., June-Key Chung, M.D.
Myung Chul Lee, M.D., Young Bae Park, M.D., Jung Don Seo, M.D.
Young Woo Lee, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

Gated blood pool scan is frequently used for evaluating the change in cardiac function in various
cardiac diseases. But resting gated blood pool scan using only LVEF as a cardiac index has been
consitently shown to have a low sensitivity, which is about 50%, in detecting coronary artery disease.
So it is recommended to compare exercise gated blood pool scan to resting gated blood pool scan.
Exercise tests, however, are not always possible, especially in patients with musculoskeletal diseases,
recent myocardial infarction and in elderly persons.

We studied the usefulness of resting gated blood pool scan using multiple indices in evaluating the
patients with coronary artery disease. Studied cases were 185 patients with coronary artery disease
(angina pectoris 31, myocardial infarction 154) and 25 normals with low likelihood of coronary artery
disease. We used *"Tc-labeled RBC, 740 MBq labeled by in vivo method. The data were evaluated
by Micro DELTA computer program. The results were as following:

1) The ejection rates (PER, AER) and filling rates (PFR, AFR) were different in normls and patients
with angina pectoris or myocardial infarction.

2) Mean phase angle, ejection rates and filling rates could separate normals from coronary artery
disease patients with normal LVEF.

3) Regional ejection fraction was decreased at the site of the infarct in patients with myocardial
infarction,

4) Peak filling rate was the the most detectable index in evaluation of cardiac function in patients
with coronary artery disease.

5) The threshold at 1.5 standard deviation of normal range was considered as the most reliable
cut-off value from ROC analysis.

These data suggest that the resting gated blood pool scan has an important role in the evaluation
of cardiac functional changes using various cardiac indices in patients with coronary artery disease.
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Table 1, Clinical Characteristics of the Patients with
Coronary Artery Disease and Normal Control
Number Mean Age A?—'Talrzaile
Normal 25 7 (36—77) 18: 7
CAD 185 57 (29-86) 143 : 42
Angina 31 58 (30-78) 20: 11

Infarction 154 57 (29—86) 123:31

vol.

LVEF

time

" /\

PER

dv/dt

Fig. 1. Left ventricular ejection fraction , peak filling
rate (PFR) and peak ejection rate (PER),
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Fig. 2. Regional ejection fractions (9 segments) mea-
sured in LAO 45° view: It was presented each
other as septal (3), apicoinferior. (5) and poster-
olateral (7) segment.
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Table 2. Various Cardiac Indices Among Normal and Pa-
tients of Angina Pectoris and Myocardial Infarc-

tion
Nromal Angina Infarct
(25) (31) (154)

LVEF 61.8t4.4 55.9+11.1 46.0:11.9

RVEF  50.2:3.8 492164  48.615.4

MPA 158.6+17.7 148.0+22.1 141.1+£21.2

FWHM 30.4+7.8 33.9+9.7 38.8%12.2

PER 2.97+0.48 2.26+0.60 1.85%0.50

AER 2.29+£0.33 1.87£0.48 1.54+0.45

PFR 2.62+0.50 1.83+0.68 1.49+0.39

AFR 1.81+0.52 1.27£0.49 1.00+£0.32

(Mean = SD)
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Table 3 Comparison of Cardiac Indices Among Normal
(NL) and Patients of Angina Pectoris {AP) and
Myocardial Infarction (MI)

NL—AP NL—MI AP—MI

LVEF - + +
RVEF — — _
MPA — — —
FWHM + + —
PER + + +
AER + + +
PFR + + +
AFR + + +
+;p <0.05 —;p>0.05

statistical analysis by one way ANOVA and Scheffe’s
test.

FaNe ol §T A% A/F AT %o}

W,

ROC

/Kj‘,

23
e

on} B AABAN AL EAT R fola Aol
g,
4 AAEREAES AL 62009 FAEe A T

i
lo
Ho
o,
=
2
o,
N
SN
%2
32
)
AN
=)
)=
=

>
>
2
3
5
e

m
oX,
A
r_)L
d
i
=2,
R
r -]
oz
offt
2

i} ot
Table 4. Comparison of Cardiac Indices between Normal
and Patient of CAD with Normal LVEF {>53%)
FAFHAG A A7l B3 A5 H
Normal (25) CAD (73) P-value S Aol o Ssh B ZTh HapEeAse) w
LVEF 61.8+4.4 58.9%5.0 NS 7} 27 oo ATAM ml JAZ Axjol 4 Al4E7]
RVEF — 50.2:38 48.326.0 NS ol WEe o975 Wik AW, LR
MPA 158.6+17.7 - 142.9+18.4 <0.02 .
: ) 7F ARl ALL 2z s 0] o]Ale] ZulET) o]zl A
FWHM 30.4+7.8 33.6+8.5 NS A T j? s ’Lﬂ‘: ] :L el "
o 512 9 ylal= E -
PER 297:048 2376039 <0001 715 dEE Hrkshe ez AT ALT o
AER 2.29:0.33 1.99:0.32  <0.001 £33 AAEAERAEANE FFo FHAYLY F
PFR 2.62+0.50 1.80+0,38 <0.001 T 7} #HEal Aol AlAle] AL 2y =A5ln
AFR 1.8120.52 1.27£0.34  <0.001 2 umA AEs AAe < gon wa AR AT
statistical analysis by t-test {Mean = SD) L o] g3 B o2 xv|9 An)d HEHE QAT 4 9
Table 5. Correlation with Regional Ejection Fraction and Infarct Location
Normal (25) EA (11) AS (27) AL (5) INF (29)
LVEF 61.8* 34.4% 46.1 43.0 52.4
REF—Septal 54,0 25.0% 28.7* 47.6 42.9
REF—Apicoinf. 63.4 23.4* 46.9 41.0 41.8
REF—Lateral 62.0 43,0% 54.8 35.8* 58.2
* ; statistical difference (p < 0.05) with other infarction groups
+ : mean value (stardand deviation is not presented)
EA : extensive anterior AS : anteroseptal AL : anterolateral INF : inferior
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Table 6. Comparison of Various Cardiac Indices Accord-
ing to Number of Abnormal Vessel in Coronary
Angiography in Myocardial Infarction Patients

1—vessel 2—vessel 3—vessel
(28) (21) (13)

LVEF  44.0:11.6 44,9+ 8.6 47.4213.0
RVEF  44.6% 5.2 47.6x 5.1 48.2+ 6.6
MPA  144,1£15.8 141.3+26.3 138.0+18.9
FWHM 37.7:11.5 43.3£12.8 45.0£11.6
PER 1.8+ 0.5 1.8« 0.3 1.9+ 0.6
AER 1.5 0.4 1.4+ 0.3 1.5t 0.6
PFR 1.4 0.3 1.5+ 0.4 1.5¢ 0.4
AFR 0.9+ 0.3 0.9+ 0.3 1.0 0.3
(Mean £ SD)
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