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Diagnostic Values of Intravenous Ergonovine Test with Two Dimensional
Echocardiography for Induction of Coronary Vasospasm

Jae-Kwan Song, M.D., Seong-Wook Park, M.D., Jae-Joong Kim, M.D,,
Young-Cheoul Doo, M.D., Won-Ho Kim, M.D.,
Seung-Jung Park, M.D,, Jong-Koo Lee, M.D.

Department of Internal Medicine, Asan Medical Center,

University of Ulsan, College of Medicine, Seoul, Korea

Background : The purpose of this study was to evaluate the clinical feasibility of bedside
intravenous ergonovine test with echocardiography as a noninvasive diagnostic method for
coronary vasospasm.

Method : Bedside ergonovine test was performed in 50 patients with chest pain one day
after coronary angiography with spasm provocation test ; 30 patients showed positive results
of provocation test while in 20 patients there was no evidence of coronary vasospasm. A bolus
of ergonovine maleate(.025 or .05Smg) was injected at 5 min intervals up to total cumulative
dosage of 0.35mg, and 12-leads ECG and 2-D Echo were recorded every 3 min after each
injection. Left ventricular wall motion was analyzed with a commercially available ‘QUAD’
system. The positive criteria of bedside ergonovine test included reversible ST segment elevation
or depression, T wave changes in ECG(ECG criteria) and reversible regional wall motion
abnormalities(tRWMA) in Echo(Echo criteria).

Results : The overall sensitivity and specificity of ECG criteria were 73% (22/30) and 100%
respectively ; The sensitivity of Echo criteria increased up to 90% (27/30) without the change
of the specificity. Among 22 patients with reversible ECG changes.only 73% (16/22) showed
typical ST segment elevation while ST depression was recorded in 2 patients(9% ) and minor
T wave peaking or flattening without ST segment displacement in 4 patients(18% ). Concomitant
fixed coronary lesion does increase the sensitivity of the test compared to pure coronary vasos-
pasm with ECG criteria(100% vs 60%, p<<0.05). Mean dose of ergonovine with positive result
was 173+ 95 microgram(mcg) and the amount of ergonovine for positive result was significantly
larger in patients with low disease activity(chest pain <{S times/wk) than those with high
disease activity(213+ 83 vs 123+ 86mcg, p<<0.01). There was no procedure related mortality
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or fatal arrhythmias.

Conclusion : Ergonovine echocardiography is a highly sensitive and specific test for coronary

vasospasm and is safe in selected patients in whom the exercise test is negative and severe

fixed coronary aretry disease has been excluded. Presence of concomitant fixed coronary artery

disease and the degree of clinical activity of coronary vasospasm may influence the results

of this test.

KEY WORDS : Coronary Vasospasm * Ergonovine Echocardiography.
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2. Ergonovine Echocardiography

Ergonovine Echocardiographve #%2 Z o o)
AgE v O ogd AYEAT xS a6 A
ARl BFEZ(IV line) & ¥ ergovine ma-
leate 84 (10 mg/co) & 58 Ao 2 FASIY =
A BFE 25 mgl B AA3te F Foofo] 50,
100, 150, 200, 250, 300, 350mcgo] HEE 25~50
mecg® FHFAZ ). Ergonovine FY% 3&8ulc} 12
T AdE 9 oJAAdExSIE 7IEsHey
T 7o S B3 #F, 18n
B9 ks Q% AAE ZATE FA Al
HAL sEvbrh 4R Auhg FH5o Y5 F

g 1S3t Testes SHFAAZE 4ldAAso
5

oA HxgHe 718 AN F2¥eF
Rl §7-2 B AT AoT REANY pa-
raternal long & short axis views, apical 4 & 2 chamber
views o] A] Hewlett Packard A}2] SONOS 1,000
o]-&3le] 2.5MHz probe(21200 C)& 7]Z3}%]t}.
oM ANY HEE FreelandAle] ‘QUAD’
Screen svstem(CineView Plus)E o] &3}o] o]H 4]
Qzestol S48 229 gelatol o) Fol AT

Ergonovine Testy= FAgukgol YoAY F %
o H ergonovine £ #o] 350mcgol] b E A ¢ Al§
LY (% 7] "F>200mmHg) o)k A (53
7 IY<ommHg) F& U2AF HAWo| f

= 7% nitroglveerin(A3} 2 FWEAN D Nife-

Table 1. Demographic data

Variant Angina Nonanginal Pain

Total Number 30 20
Male/Female 27/3 8/12
Age(meant $.D.) 54+ 8 55+ 10
Clinical spontaneous normal

Data spasm coronary a.
(+) provocation (—) provocation

test™ test

*intracoronarv acetvlcholine or intravenous ergonovine
test during diagnostic angiographv

dipine 10mg A3lFoz 2gA
3. Boje He

1) & ZdAge 248

Ergonovine Y ¥ 7158 o|HA A2 & o}dlA
TA2FQA HAH H&EFolrt #FE A (Echo
criteria) A HEA STHAY Tute] Wyt glon
nitroglycerin F2 H&d HslEo| AlgA1
33tele 79 (ECG criteria) £ ZHAPHS ¢
o2 #ATHAt

2) #oly BABe| &EST(disease activity)

JLBA FEEFo] 1379 58] o] B¢
w7} 27 (high disease activity) &2 # 2]&}
Fia=g

3) Mixed disese

BERZF &Y 50% o)de FFo] om #
T ASHLAAA vE O R T JAFRFY
A 3o 4 jutEal 9] subtotal or total occlusion©]
FaEE A BeAPAT AdFo] FAl FHE
“mixed” diseaseZ A 2}t th “Mixed disease”
AEe BF SERINATY FHoU HAxws
7} BubE A gol 4oz BHE Aedth

E o}

1. CHALERR}

HolFAAS &2 30W e B A% 54+8
(B ZFUHAZE v 501HA F5& 348
2t 2078 o] HEFAH(55+ 104D FAHQ ol
7b AATHP>05, F 1). Ho|HPAZF TS Ea7}
2778, oA7} 3ol d hERFEL A7) 69, o
A7F 28 o2 Gyble FToAM & zolE 4y
BT WHolFHAS FAES MBSl 2d
(R 2) 4934 85571 5949 2% (high disese
activity) 7} 128191 ¥ 1827} ¥ e €58 o
B #5Az2gey dSFLHAEY a9y
B HAZ(single vessel spasm)o] 274, Tt A=
(muldvessel spasm)o] 3<jgony 1089 a7}t
HAWHE AFo] FAlY SHE mixed disease
AL 209 = B BE Yol dZo] A=A} Mi-
xed disease 2770 BERIAAEE G EA)
62+ 8% (meant S.D.) o] UTHIE 2). 303 2] 3z}
A 34 AR AFo] THHAEY $AYF
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2. Ergonovine Echocardiography2| Z 2}

Ergonovine A FA] WolFP4F &al 309 &
27 (90% )N A F5 o] FLHALH o]F 22% (73
%)X 7h A AAE WelE T §5
o] ftd 279 HH A FAll 71EE oJHA
AzxSTd F4A4Y T2 FN(RWMA)7}
BEEATGGE 3). H5o1H FFE 347 20
B3 40% (84) o] A ergonovine test & FEHEH
Zolvt 58 3adtgoy 7HEFH Hddxr |
s’ A4 FAHEE Fovt Fukd de
o m Aol A 350 megZtA] ergonovine HFE
ALY & AR

a8 1 #59Y 2ded FHdsHy 29

Table 2. Clinical charateristics of patients with variant

angina
Variant Angina
(N=30)
Male/Female 27/3
High Activity*/Low Activity 12/18
Pure Spasm/Mixed Disease™* 20/10
Single vessel spasm/ 27/3
Multi vessel spasm
Spasm-induced vessel
RCA/LAD/LCX 16/14/4

RCA ! right coronary arterv,

LAD : left anterior descending arterv,

LCX : left circumflex arterv

*chest pain artack more than 5 times a week

**more than 50% fixed stenosis with positive provo-
cation test{mean percent narrowing+ S.D. ! 621 8
%)

Table 3. Results of bedside ergonovine test

Variant  Nonanginal
Angina Pain
(N=30) (N=20)
Chet pain or discomfort 27/30(90% ) 8/20(40%)
Reversible ECG changes™  22/30(73%) 0/20(0%)
Reversible RWMA in Echo 27/30(90%) 0/20(0%)

RWMA ! regional wall motion abnormalitv

*All patients with reversible ECG changes showed re-
versible RWMA of the corresponding left ventricular
segments in Echo

Fo dZo]l FHHUD 434 FA#AY o2
‘QUAD’ screendl] =318 %718 7](end systole)
o] F4H ZHolrt 150mege] ergonovineF ¢ Al
apical 4 chamber viewol] 4] midseptal segment2} api-
cal and apicolateral segment®] ¥ 577} Qko}A] 11
dysnergiaz} WSl RAN FE7)5HA0] x
As)o] FYA WA ARl A9 “cavitary
sign’ ¢ UERAD Atk ol @ FaH #3758
& nitroglycerin YW EQoz FAF o] AAS
712710 FHAe] Aol Fole #AY +
Atk 27 2 FAY 712" M—mode A%
3} & o]t} Parasternal long axis viewol] 4] ergonovine
AFE AT Fol grobAaL LT Fort &
WHEAO Y nivoglycerin® 2 3B EFL HAF1
ATt

Ergonovine Test?] UABAE 7193 AAL
H3lE 71Eo g Qe AS Ay
nsitivity) & 73 % (22/30) o]}en o]
o 71%d Z2¥LFHNE VIFoz sH 1
IEE 90%(27/30) 2 F+HAY. AAE w3}

]
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Bl 228 REE AzxSd AARAAA
3¥ol THE A AHo T2 EF5F
VeIt B HAMH e Bolxe 1 ¥47)
o ZARlo] 100% oJATHE 4). YAHE W3}e)
e STA 5] 1682 713 Bkx STH 3}
ol 2&lo]om STHE o]FL glo] THe W
siot ®ol A9 43 AUk

ru

ool o2 MM Mt ox omu o

Table 4. Sensitivity and specificitv of bedside ergono-
vine test

Criteria Sensitivity
1. Reversible ECG change 73 % (22/30)
(ECG criteria)
ST segment displacement 60% (18/30)
(1 mm)
Elevation 16/30
Depression 2/30

13% ( 4/30)

Specificity
100 %

Minor T wave
changes only

2. Reversible RWMA in

Echo(Echo criteria)

90% (27/30) 100%

RWMA | regional wall motion abnormality
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Fig. 1. An example of ergonovine echocardiograpiy : Left ventricular wall motion at end svstole “vas demonstra-
ted in ‘QUAD’ screen. After ergonovine injection(0.15mg), loss of systolic thickening and dvsnergia
of midseptal, apical and apicolateral segments, which resulted in so-called ‘cavitary sign’. These wall
motion abnormalities reversed with nitroglvcerin administration. Number in right upper quadrant site
of each wall motion represents heart rate at the time of recording.

Fig. 2. An example of M-mode tracing and ECG recording during ergonovine echocardiography. Note marked
thinning and decreased excursion of interventricular septum after ergonovine injection(B) compared
to basal status(A), which resulted in increased left ventricular dimension. After nitroglvcerin administra-
tion, wall motion abnormality normalized prompty(C).
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3. & dAlgel olztzof AEE O|R|=
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Table 5. Factors affecting the sensitivity of the test
ECG criteria

Echo criteria

Low Activity 11/18( 61%) 15/18( 83%)
High Activity 11/12( 92%) 12/12(100%)
Pure Spasm 12/20( 60%)] 17/20( 85%)
Mixed Disease 10/10(100% ) 10/10(100% )

24/27 (89 %)
3/3 (100%)

Single vessel spasm 19/27( 70%)
Multi vessel spasm 3/3 (100%)
*p<0.05

Table 6. Ergonovine dose(meanz S.D., microgram)
of positive bedside ergonovine test with echo
criteria(N=27)

Ergonovine Dose p-value
Low Activity 213+ 86 p<0.01
High Activity 123+ 83
Pure Spasm 186+ 104 p>0.1
Mixed Disease 147+ 71
Single vessel disease 1761 96 p>0.1
Multi vessel disease 150+ 100

. mean dose(*S.D.) of total patient with positive re-
sult 2 1731+ 95 microgram

FAATS ol FAHAH(p<0.01). AZFT e A
200 1
e Systole
* Diastole
~&= Pulse rate - 120
150 4 10
}E}’ - 100 §
g 100 4 L 99 g
g ~—r
- 80
50 1
Ly e e b - ~e——a | 70
= 60

1 1 1] ¥ T
Basal 0025 005 0.0 0.15

¥ ¥ L L]
020 025 030 035

ERGONOVINE(mg)

Fig. 3. Changes of vital signs after ergonovine injection(mean values).
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LB Ho| vzl BAE

Y= ergonovine®] <ol Mt =
Azt oz Ars FPEH 350mege] ergonovine
ZFOl3 H£27]) g 71A X 124+ 17mmHgol| A
145+ 25mmHgE, o]g7] ¢ 76+ 13mmHgo
A 89% 13SmmHgZ 7z} 17% Z7}8+5 tH(p<0.05).
B WutsE 714 %) 68+ 179) 4 70+ 152 %ol

A (d 3).

4N o
A A4
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H7e B GAEE B2 $AESI% §5
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ARRESol 2 ATt #HFFY Hsrt A8t
o AAE U3 e oY 350meg FYF
F%718to] 200mmHgE dojd A7} 13, 90
mmHg ©]3¢l ¢ 18 Uk FZAF M
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25 isolated formo 2 H4 A AL gAY W
Axtcro] 33| (1% WAxIeH-2, Mobitz type I AV
block-1) FA{Ho] 28 YAt ztzhe} 7244
3-8 0] AV blockS A 3tTE Hold YA=F T
HEold FEAFITA zol= AW EE
Azt A AT W= nivoglveerin o2 2~
388 x4d=Eglen 2 Axe dfE Algde
Fresa=g

d ot

Table 7. Side effects during the procedure(N=50)
Variant Nonanginal

Angina Pain
(N=30) (N=20)

Headache 2 2
Nausea

Vomiting

Shoulder discomfort
Svstolic BP>200mmHg
Svstolic BP</90mmHg
Isolated VPB’s

AV block

Sinus bradvcardia

_— 00 N e OO D e

3
1
2
i
0
2
0
1

Procedure —related mortality 0 0

BP : blood pressure, VPB . ventricular premature beat,
AV : atrioventricular

.All svmptoms and ECG abnormalities reversed prom-
ptlv with nitroglvcerin administration
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2. Ergonovine Echocardiography

HHFEAH] FF5oz A 3o 40%(8/20)
o A ergonovine FAFYA] ATHG AHFZRI
FAR AAE s Axgae] T4 A2
HEEFZN qlo] FFolv FFEHNTE 34
BFE F%10] ergonovine FYAY FELF
BEAAZ Ao Bolxvt ¥5S ¢ F
Atk HolFFAF ol ofd ETANME o] F5
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817, 48 (13% ) A STH ] o] Fglo] Taute] W
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3. Safety

Hol|FHPHF FAEL WYL EZ  Ergonovine
estS Al Qo] M FaF AL ABAEES
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