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Clinical Feasibility of Bedside Intravenous Ergonovine Test
on the Diagnosis of Variant Angina
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Establishment of a noninvasive diagnostic method to document coronary vasospasm
would be useful in the management of the patients with variant angina, especially in the
screening of the patients, evaluation of the therapeutic efficacy of the prescribed drugs
and determination of the activity of the disease. The present study was performed to clarify
the clinical feasibility and diagnostic validity of bedside intravenous ergonovine test and
to determine the variables affecting the diagnostic sensitivity of the test.

The study group consisted of 59 patients with chest pain in whom diagnostic coronary
angiography with intracoronary acetylcholine challenge test for the induction of coronary
vasospasm was performed : 30 patients were proven to have variant angina and 29 patients
to have atypical chest pain. Bedside ergonovine test was done one day after the diagnostic
coronary angiography and reversible ST segment displacement(elevation or depression)
and/or T wave changes in ECG with ergonovine injection was used as the only positive
criteria of the test. A bolus of ergonovine maleate(0.025 or 0.050mg) was injected intravenou-
sly at 5 minute intervals up to total cumulative dosage of 0.25 mg. and blood pressure
and a 12-lead ECG were recorded every 3 minutes after each injection. Intravenous nitrogly-
cerin of 0.25mg was administered for the termination of the test when hypertension(systolic
BP>200mmHg). hypotension(systolic BP<<90mmHg) or significant arrhythmia was obser-
ved.

Twenty seven out of 30 patients with variant angina developed chest pain or discomfort
during the test and among them 22 showed simultaneous reversible ECG changes. In 29
patients with atypical chest pain 11 patients(38%) complained of chest pain or discomfort
without reversible ECG change during the test, and the overall sensitivity and specificity



of the bedside ergonovine test were 73% and 100% respectively. The mean cumulative
dose of ergonovine which evoked the positive response was 117microgram. The patterns
of reversible ECG changes of the positive response were variable : 50% (11/22) showed
significant ST segment elevation, while ST segment depression(18%) and T wave changes
without ST segment displacement(32%) were observed with ergonovine injection. Degree
of disease activity of the variant angina, number of spasm-induced vessels and presence
of concomitant fixed lesion are important variables affecting the sensitivity of the test. The
changes of blood pressure and heart rate were minimal during the test and there was neither
significant arrhythmia nor test-related mortality.

Thus we concluded that bedside intravenous ergonovine test is a safe, sensitive and highly
specific test for coronary vasospasm in selected group of patients with chest pain syndrome.
Further study with other methods besides ECG to document myocardial ischemia seems

to be necessary for improvement of the sensitivity of bedside ergonovine test.

KEY WORDS ' Variant angina - Bedside ergonovine test.

M g

% d 2 (coronary vasospasm)ol] 23 Ho]
FHAFT M o] AGFAHol AL BAE
AAE7|Eo] un|gt HS dFHo2E FAF
o} 73 &(hyperventilation)? 59 AX& %
o] FeHAF] S A=A Hed, 2
Z o) A ergonovine A A7} 71 HFo] He <
A2 G AJAGY. 522 ergonovined] FoiE
F2 F53HA(nvasive) AFHE G o] A
gxjoj gror FAgutge] BAV|EA B
#garzo] 2= a1 ¥MPREE Solwlt EA
BaEoe] vt #FHAFF A} F3A 5
9)3l #E WP 2 (fixed stenotic disease) 2] 3¢
EEolY FAE o] 88 o 7tA] ¥l A FH A (no-
ninvasive) F-3t74AMEC] FYEo] o] IE &
g & E2& FRULY #FHAZL o}
A HAEAA AAbER el A H JALS
gejelth. 53 vty A AdF o
FAZoU A2AMol vng F& A3 u
AHAQ AP Sy A9 Jgwnt of
vet Xgave] B9 Age] &% T (activity)
2o =&o] Heg Atgdrh ol AAEL
A=zt o] old W Ao A ergonovined A F 3}
AXMEE 7|23} Bedside IV Ergonovine Test2]
A 7hx9 24, 23 HolFPAF 2

do] RgEe mIE QQES golRuA B
il

1. 9

19913 395 ¥ 847t 1A F5& F4
2 AEFTIEYA Yddtd WolFAHTLE
ke 304 7 H|Eo] Al FFo2 &3 29
FE tdez 3t Mol FFPAFT A
99 =F AdFo g @d5HdAFo] Lo 4
Ard 71SEHAY A doA B HFZHE &
5 WU acetylcholine FYA] 77t FHe
4o et M 9 subtotal £-& SAH AT} KL
o 5, AAE A3 ol e AHE VFELR
FPOY. hRFoE o4 H u5oy FEAY
& AU} FFEHEO gl By
acetylcholine FYA] AlojutgFoe]l Yo &
W7t QAY uly FFo] e A2HE
o F&3, ARA ARV ge B2 A

2. Bedside 1.V Ergonovine Test2] 3

Ergonovine teste ¥y & gEo] AP vz
2 9gd 6413 oY FEFC AAEHAET
WEYHNA BEHAZFo] A3 A EHE A5
#FEaayg Ag AYHE Pk BE FajolA

A5 A LEFHAAE NG HAT 3

- 57 —



HAHE HPsto] At BT HF R o H4l
Fol i HE Bee dAdEAdA AgAE .
AR FFE(V line) & #B 33 ergonovine
maleate-& ¢ (10mg/cc)-S 58 7HA o2 FAIY
= A &% 25microgram(©] 3} meg) S & A
st EEdko] 50, 100, 150, 200, 250mcgo]
HEE 25~50mcg¥ S FHAIH Y. Ergonvonine
FUF 3Evh 12 lead HAEE 7]E3IHoH,
FEAR -9 Sl g #F, 1|3
BANAGLS 943 AAE A7 A Algs
Rom sEuict ohg wWubg Q3o FHF
T E 7)1 E3 G Tests S5 A XY AL gl
53 Aeat 1207 B2 22 FA3P 4
H & o] &5 777U A Eo] FHlE
g3kol A A3 = ATk

Ergonovine teste= A3 WE-8-o] Y@ A} ergono-
vine & %o Zo] 250megol] thth-g 734, g A g
2ol (557 ¢ >200mmHg), A H(F
Z718¢<90mmHg) &2 47435 Fgde]

£ 7% nitvoglycerin 250megs 438 £3

s}t
3. &ole] Aol

a) Bedside L.V. Ergonovine test®] FAuHS-:
Ergonovine FFA] 80 fiden FAld 714
qq AAE WSl FREE 298 A4 @
Aute o 2 335l =4, Ergonovine A H F¢ ¥
158 Ao A STEY o] F(Imm o] 2 &5
& 3oy Takel Wsh(H 9, peaking &&
pseudonormalization) 7} #2521t} 7} nitroglyce-
rin £ 2 o]g|3t W3lE o] AFgLX] 1L ergonovine
oo 71Z8 HARe ZolAE B4E 7MY
Aol AlH 53} (reversible ECG changes) 2 &
of skt

b) ol g P A F 9 &5 = (disease activity) | Y

Table 1. Clincal characteristics of patients with

N

variant angina

Variant angina

(N=30)
Male/Female 22/ 8
High activity/Low activity 17/18
Pure spasm/Mixed disease 21/ 9
Single V. spasm/Multi V. spasm 21/ 9
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Table 2. Results of ergonovine test

Variant Angina

Atyvpical Chest Pain

(N=30) (N=29)
Chest pain or discomfort 27/30(90% ) 11/29(38%)
Reversible ECG changes 22/30(73% ) 0/29( 0%)

Overall sensitivity : 73 % (22/30)

Overall specificity : 100% (29/29)
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Table 3. Factors affecting the results of the test( %)
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Chest Pain ECG Changes
(+) (=) $)) (2)
1. Clinical activity
high 100 0 95 5
low 77 28 46 54
chi-square p<0.01 p<0.01
2. No of vessel
single V. spasm 86 14 66 34
mult V. spasm 100 0 89 11
chi-square p<0.01 p<0.01
3. Pure vs mixed
pure spasm 90 10 67 33
mixed disease 89 11 89 11
chi-square p>0.05 p<0.01
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Fig. 1. Effect of clinical activitv on the results of bed-
side ergonvine test . more frquent develop-
ment of chest pain and reversible ECG cha-
nges during the bedside IV ergonovine test
in the patients with high disease activitv(chest
pain attack more than 5 times per week).
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Fig. 2. Effect of numbers of spasm-induced coronary
vessels on the results of bedside ergonoviné
test © chest pain and reversible ECG changes
developed more frequently in patients with
multivessel spasm.
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Fig. 3. Effect of concomitant fixed coronary artery
stenosis on the results of bedside ergonovine
test . while thers was no difference in the de-
velopment of chest pain during the test, rever-
sible ECG changes developed more frequently
in the patients with mixed disease.

Table 4. Characteristics of the patients with
negative test

- No chest pain : 3pts
Pure & single V. spasm with
low disease activity ; 2
Single V. spasm with low
activity & mixed component } 1
- Chest pain without ecg changes 5pts
Pure & single V. spasm with
low disease activity 3 4
Pure & muld V. spasm with
high disease activity & 1

Table 5. Patterns of reversible ECG changes
ST segment elevation

more than Imm 11/22(50% )
ST segment depression

more than Imm 4/22(18% )
Minimal changes* 7/22(32%)
AV block with ST elevation 3/22(14%)

*T wave changes with insignificant ST segment disp-
lacement

Fgta Aurgol WEtE B AR testd Fitol
125+ 18/77+ 13mmHgol| A ergonovine FF &
o] 250mcgoll E=ERE BT 1401 28/83%t 14
mmHgZ °F 12% 2] Z717 #FHAT

wiale 712 x| 69+ 17/minol 4] ergonovine %
& A] 71+ 10/ming 2 W37F gt A A
uhgo] wistE WY PUFTEH tRT Aol
FATHEA Aol Ay



il I“lll ikl

3 -m--- S

R

Fig. 4. An example of marked ST segment elevanon with AV block dunng the bedside IV ergonovine
test.
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Fig. 5. An example of prominent ST segment depression during the bedside IV ergonovine test.

Ergonovine A 28l A FE8 & T ASET 2 1975 Heuplerd| 93 A& BiEgond 1
HARFETEL 240] 2ol A BFEHYD AR olF A% JAYHI Fge AHEHA G2 o
A T5ol vEhd A9t 18 AUk o] 5 &S (metacholine®”), histamine®) ¥)oJi} 22
Z&e] 43l ergonovine testE FT3 o & ¢ E (cold pressor test”, hyperventilation with Tris
Ko A7) F4 25 nitroglveerin Y2 & 35 buffer infusion?)ol] ¥} NP =Y Eo]x 7} o}
2 AAgdc. ASHEY EEUYPOR g8 gxtEo] 93| <

YA, B o] bl AB4E o] Holw
i of lysergic acid9] F=HMZ Mg 8714 =4

4 Ae BYFUHYL FHHIAH 1949
Ergonovineo] 5 %9 fto] o] 88 21 Swino] AEHTL WO o] F HMF FHL



mmHg /min,
120

1110
1100
480

180

150

1 LTI

sor e e {70

160

L s \ L 2 . s 50

Basal 25 50 100 150 200 250
ERG(mcg)

* Syslole/diaslole —¥% PR

Fig. 6. Hemodynamic changes after IV ergonovine.
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