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The Usefulness of Exercise Stress Echocardiography in Diagnosis of Coronary
Artery Disease

Kee Sik Kim, M.D., Young Sung Song, M.D.
Department of Internal Medicine, College of Medicine, Keimyung University, Taegu, Korea

Background . To evaluate the usefulness of exercise echocardiography in diagnosis of coronary
artery disease and to compare it with exercise ECG test.

Method . We performed exercise test in 48 patients who suffered from angina-like chest pain,
according to the modified Bruce protocol.

During exercise. we observed the ECG changes and recorded the images of left ventricular
wall motion before and after exercise on the video tape. The echocardiogram were digitally
stored and displayed in a format that allowed simultaneous analysis of rest and stress images.

Newly developed left ventricular wall motion abnormalities were determined as positive findi-
ngs.

Results . The feasibility of exercise echocardiography was 75%. The sesitivity and specificity
of exercise ECG test was 67% and 89%. The sensitivity and specificity of exercise echocardiogra-
phy was 85% and 100%. The sensitivity of ECG and echocardiogrphy was 50% (7 of 14)
and 786% (11 of 14) in those with one-vessel disease and 84.6% (11 of 13) and 923%(12
of 13) in those with multi-vessel disease.

Conclusion . Exercise stress echocardiography was very useful method for detecting the coro-
nary artery disease especially in single vessel disease. And it had much higher accuracy than
the stress ECG test.

KEY WORDS : Stress echocardigraphy * Coronary artery disease.
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Fig. 1. Exercise echocardiography : Apical 4-chamber view pré-exercise diastole(A) and svstole(B) post-exercise
diastole(C) and svstole(D) there is a wall motion abnormalitv on the apicoseptal area of left ventricle(ar-

row).



g 7 ANY 36 S HFT dHeR {Jon
HATL G3HE A ¥WE Bruce Protocol g o] &
3] Aol e Hhutre] 90% A 7HA] &5 &
AHA7IL FF, oA g T T & AH=
goll JAA 0.08% o] STH 7o Imm
oje] W3yt Bdd ¥HoE BHI}L &%
FoAFHeY EFFolE 12lead ECGE 7]%
Aok Az2SyEE ATLAFY Ulramark 9 4]
#3718 AHEE AL A E HEAE 2.25MHze]
Phased-array probeE o] &3l *EH, $EAF
45 F9 o)A Apical 4-chamber,
view, Parasternal long axis, short axis viewE z}z}
17291 2] vl 2. €Yol =3}3+3F o] E Nova Micro-
nicAt9] Software§l CAD system& o] &3l &%
A% 942 UALHSEE & 7] 1hg o
& A AL Z} viewol] whEt FAAHE 16
Aol BA2 o] #4440 224 ¢35 AU
SEAFON A0 Ml LT Y49 o= ¢ 2
o]l A AFF ol TFZNE R o] &
FoE AFFIYHIY 1. A4 dEAFe
Apical 4-chamber % 2-chamber viewol| A & 7]
g ol GiFoll A Simpsond] HHH o2 FH4A
EHE TEF olE o839 HAAY HEAFE
ATt e Rz gas A5 270
o ool #FHEFYS Adstd A WA 50
% oI’ ol UsA #FY FEIL(CAD)o. 2
Aoz #AAL WHE Fadgol ael J4T,
A AAST, P BA#}T R FEI}A AT
o] $ERI AR F AxS9E A4S ¥
e L 4=

A= SPSS BA T2 WL o] &3l T-
test @ chi-square test® A8 3}e] P ko] 0.05 o]
3l Be FAHCE FF Aog styey, &
ZAF v 9] sensitvity, specificitv, positve predictive

uio o m[o

2-chamber

accuracy, negative predicive accuracve th&-9 F
Yoz ¥& sk

sensitivitv=TP/(TP+FN)
TP . true positive
specificity=TN/(TN+FP)
N : false negative

positive predictive accuracv=TP/(TP+ FP)

TN ! true negative
negative predictive accuracy=TN/(TN+FN)
FP : false positive
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Table 1. Patents characteristics and the hemodyamic
changes after exercise in control and CAD

groups
Control CAD* P value
(N=9) (N=27)

Age 53.0%10.3 548t 93 NS

Sex(M/F) 8/1 21/6

Exercise
149 29 129+ 3.0 NS

Duration(min)
Svstolic Pressure(mmHg)
112.1+11.8
post-exercise 151.6+12.9
Heart Rate(beat/min)
77.1+12.9 76.5+13.9 NS
150.9+28.3 128.7+228 p<0.05
*CAD : Coronary arterv disease

126.7+ 189 NS
153.5£17.6 NS

pre-exercise

pre-exercise

post-exercise

Table 2. Result of exercise ECG and echocardiogra-

phy
Control CAD P value
(N=9) (N=27)
Exercise ECG 1/8 18/9
(positive/negative) SVD* MVD**
i 11/2
Exercise Echocardiographv
RWMA** (P/N) 0/9 23/4
SVD MVD
11/3 12/1

Ejection Fraction(% )
58.7+10.0
69.7t 8.0

* %

56.6t 122 NS
50.0%15.7 <0.0001

* ! SigleVessel disease ! Mult-vessel disease
*** ! Regional wall motion abnormalities

pre-exercise
post-exercise
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Fig. 2. Comparisonof ejection fraction between preand post-exercise.

SVD : Single vessel disease

MVD : Multi vesseldisease



Table 3. Comparison of exercise ECG and echocar-

diographyv
Echocard-
ECG . P value
iographv
Sensitivity 67% 85% <0.01
Specificity 89% 100% <0.01
Postitive
L 95% 100% <0.01
predicitive accuracv
Negati
ceate 47% 69% <0.01

predicitive accuracv
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