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Safety and Validity of Ergonovine Echocardiography before
Coronary Angiography for Diagnosis of Coronary Vasospasm

Jae-Kwan Song, M.D., Simon Jong-Koo Lee, M.D., Duk Hyun Kang, M.D.,
Sang Sig Cheong, M.D., Myeong Ki Hong, M.D., Jae-Joong Kim, M.D.,
Seong-Wook Park, M.D., Seung-Jung Park, M.D.

Department of Internal Medicine, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea

Background : Detection of left ventricular regional wall motion abnormality(RWMA) by 2 di-
mensional echocardiography during ergonovine provocation(Erg Echo) can be used for non-
invasive diagnosis of coronary vasospasm(CVS). The aim of this study was to test the safety and
diagnostic validity of Erg Echo as a screening test in patients with chest pain syndromes before
coronary angiography was undertaken.

Methods : From Mar 1993 to Jun 1994, Erg Echo was performed in 80 consecutive patients
(56 males) with chest pain syndromes suggestive of variant angina, after the confirmation of ne-
gative treadmill or normal stress myocardial perfusion scan using thallium 201. A bolus of er-
gonovine maleate was injected at Smin intervals up to total cumulative dosage of 0.35mg with
echocardiographic monitoring of the left ventricular wall motion. Twelve leads ECG was also
recorded every 3min after each ergonovine injection. The positive criteria of the test was tran-
sient ST segment elevation or depression greater than 0.1mV in 12-leads ECG or development
of RWMA. Coronary angiography was undertaken 2(* 4) days after Erg Echo, and spasm pro-
vocation test with acetylcholine or ergonovine was done in case of normal angiogram or lu-
minal narrowing of less than 70%. The appearance of total or subtotal occlusion of a major
coronary artery associated with ST segment clevation or depression on the ECG or chest pain,
or both, was considered to be a manifestation of spasm.

Results : According to the invasive angiographic criteria, 56 patients revealed CVS ; CVS
was ruled out in 19 patients showing near normal angiogram with negative spasm provocation
test and in 5 patients with resting high degree fixed stenosis(luminal narrowing of 97 + 4%).
Erg Echo could diagnose CVS before the angiography with the sensitivity of 91%(51,/56, 95%
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confidence interval (CI) ; 84 -98%) and the specificity of 88%(21,/24, 95% CI ; 75 - 100%).
Of 53 patients showing RWMA in Erg Echo, 42%(22/53) revealed no significant changes in
the simultaneously recorded ECG and characteristic ST elevation was recorded in only 38%(20/
53). There was no case of myocardial infarction or fatal arrhythmia during Erg Echo.

Conclusion : Erg Echo before the coronary angiography is safe and can be utilized as a re-
liable diagnostic screening test of CVS in patients with negative treadmill or normal stress myo-
cardial perfusion scan. This finding suggests that invasive coronary angiography can be avoided
in selected patients for the diagnosis of vasospastic angina.

KEY WORDS : Coronary vasospasm - Noninvasive diagnosis - Ergonovine echocardiography.
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1 Patient with chest pain syndromes —I

No cardioactive drugs

l Treadmill/Thallium scan ‘

To rule out significant
(-) fixed disease

] Ergonovine Echocardiography T

l Coronary angiography ]

Spasm provocation test if
significant fixed disease was
not evident

Fig. 1. Diagram of the study protocol.
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Fig. 2. Diagram showing how the 16 segments are assigned to specific coronary arteries during the ergonovine echo-

cardiography'".
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L2 365 20 @9 TAHAYEEL a5 4E 3
242802 Erg Echo o]dol AAlG 25RsHAE
ArY dipyridamole-Thallium scandAl #-59g 3
& FdabA] 23 H$oldth(Table 2). 84202 U
< 5#% 18 poor echo windowZ Erg EchoZ ¢
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Erg Echo#| o|84 A2&32 RWMA7L #3d &

Table 1. Final results of ergonovine echocardiography
and coronary angiography with the spasm pro-
vocation test

Results of CAG

Erg Echo Vasospasm(+) Vasospasm( —)
Pure spasm Mixed Normal Fixed disease
(+)}N = 54) 42 9 1 2
(- )N =26) 4 1 18 3

Erg Echo : ergonovine echocardiography
CAG : coronary angiography with the spasm pro-
vocation test

Table 2. Clinical data of 3 cases with the false positive ergonovine echocardiography

. . Erg Echo .
No Age/Sex Treadmill Thallium e RWMA CAG Spasm provocation
1 33/F (-) ND (=) (+) Normal (-)
2 71M ND (-) (+) (-) pRCA 100% ND
3 59/F (-) ND (=) (+) pLAD  90% ND

Erg Echo : ergonovine echocardiography
RWMA : Regional wall motion abnormality (-):
ND : not done pRCA : proximal right coronary artery

CAG : diameter narowing(%) by the coronary angiography
negative test, no change

(+) : positive test
pLAD : proximal left anterior descending artery

Table 3. Clinical data of 5 cases with false negative ergonovine echocardiography

o Erg Echo .
No Age/Sex Activity . e RWMA CAG Spasm site
1 51/M Low (-) (-) (-) Normal mlad, dRCA
2 54/M Low (-) (-) (=) Normal pRCA
3 52/M Low (-) (-) (=) Normal mLAD, dRCA
4 58/M Low (=) (-) (=) Normal dRCA
5 45/M High (+) (=) (-)" pLAD 60% pLAD

Erg Echo : ergonovine echocardiography
RWMA : Regional wall motion abnormality
(=) : negative test, no change (=)

pLAD, mLAD : proximal or mid left anterior descending artery

CAG : diameter narowing(%) by the coronary angiography
Low activity : chest pain attack < 5 times a week
: due to poor echo window, definite demonstration of RWMA was impossible

pRCA, dRCA : proximal or distal right coronary artery
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Table 4. Comparison of documented sites of spasm during ergonovine echocardiography and diagnostic coronary an-

giography

pLAD mLAD mlLAD

Erg Echo + + +

pLAD

+ Fixed

disease

main pLAD diag pLCX pRCA plLCX pLCX dLCX pRCA mRCA dRCA pLCX normal

LAD territory
(N=27)
RCA territory
(N =20)

16 2 2 2 1

1 1 1

1 8 7 2 1 1

Erg Echo : ergonovine echocardiography

LCX : left circumflex artery p : proximal m : mid

LAD : left anterior descending artery

RCA : right coronary artery

d : distal  diag : diagonal branch

Table 5. Clinical data of 5 cases with significant fixed atherosclerotic disease

) ) Erg Echo
No Age/Sex Treadmill Thallium G RWMA CAG
1 71/M ND () (+) ()" pRCA 100%
2 59/F (=) ND (+) (+) pLAD 90%
3 39/M (=) ND (-) (=) dRCA 100%
4 49/M (=) ND (=) (-) pLAD 95%
5 64/F (-) ND (-) (-) dLAD 100%
Erg Echo : ergonovine echocardiography CAG : diameter narrowing(%) by the coronary angiography
ND : notdone  (-): negative test, no change

(-)* : due to poor echo window, definite demonstration of RWMA was impossible

RWMA : regional wall motion abnormality
p : proximal d : distal
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RCA : right coronary artery

LAD : left anterior descending artery
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