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A Comparative Study of Acetylcholine and Ergonovine Provocative Test
in Patients with Chest Pain Syndrome with Normal
or Near Normal Coronary Arteriograms

Seong-Wook Park, M.D., Seung-Jung Park, M.D., Jae-Joong Kim, M.D,,
Jae-Kwan, Song M.D., In-Whan Seong, M.D., Simon Jong-Koo Lee, M.D.

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

Intracoronary acetylcholine and intravenous crgonovine tests have been used to induce
coronary artery spasm. To evaluate the usefulness of these provocative tests. acetylcholine
and ergonovine tests were performed in 86 patients with normal or near normal coronary
angiograms(clinically variant angina in 30. effort angina in 6. unstable angina in 5. myocar-
dial infarction in 6. atypical chest pain in 39 patients). Acetylcholine was injected into
cach coronary artery in incremental doses (0.02. 0.05 and 0.1 mg into left coronary artery.
002 and 0.05 mg into right coronary artery) and ergonovine was given intravenously in
graded doses of 0.05, 0.1 and 0.2 mg after completion of acetylcholine test. The results
were as follow :

1) Among 86 patients. both acetylcholine and ergonovine tests were positive in 29 patients.
both tests were negative in 50 patients. and acetylcholine test was positive but ergonovine
test was negative in 7 patients + The responses of acetylcholine and ergonovine tests were
concordant in 92% of patients. The sensitvity and specificity of the acetylcholine test with
reference to ergonovine test were 100% and 88% respectively.

2) In 7 patients(8%) acetylcholine test was positive but ergonovine test was negative.
and this group may represent a spectrum of coronary spasm syndrome.

Conclusion ; Acetylcholine test is a safe and useful provocative test for coronary artery

spasm. especially in the multivessel spasm.
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monitoring®] Ah& 5 Ao} 24A7E~48A]7F
Holter ZAAM 2 &&= A-5-7F X3 53] di-
sease activiv?} A & A$E ¢S 183
ang Woly FAFE A F5& &
23he BB A BEW AFS FA8H7] 98
A BEW A%S FAHE A0l ¥ o]
Aok BEY A2 fuds AAzE 5

3t 74 AL, 33 & 7 AH hvperventilation test), ¥ 2ZH 4
AH(cold pressor test), Methacholine& o] &3 3
T Bol ol &I gloy AFHeR A
i gde BH Q) AAMe Ergonovine(Erg) A &0l
gg FEW FAAAINO, MnH Hde
Acetvicholine-g #,¢ #E o] FAIGo 24 A
BZo)1 7t H A%S FEste AAE AR
5o} o]l&xojx]: gith Acetvicholine(Ach) &
J #BEHMe gAGEE oy o
dAdHZolME BEH 5 o7
] Mold P4lF #29 Frde 23
Fasloz oy FAF g AT
X (sensitivity) @ 5-o] & (specificitv) 7} & A
oAt} (Fig. 1). ¥ AFor= Ach &
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Bt AP 354 oA 794 (HF 5%])
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]
AlZF Ambulatorv ECG monitoring&
A3 Ak Table 13 o).

N % QA A
=% ZHUSCI  bipolar
SuaRA AANA 40~50
beats/mine] ¥E3]4=2] demand modeZ Z A3}
Hat, F2e] YA HolE ¥ Xray FEE 4%
A F A A

5 AU Ache] FAbe dlol A " ZF A(Daiichi
Seivaku) & 0.9% A g0l 843l 5cc2 THEA
20%7F bolus FAFst g o1, FHadZdo = 20, 50,
100pg, SBEoE 20, 50ug £ME 2% Eo
Stk Z@Eole) AT 7+4S HAF 4min o
oz etk BEW 2JSe BA} FES
S48 HURY ST 242 WL 2L

clectrode) &

200ug 2} Nitroglvcerin% Dz FAEE O
Ergonovine(Erg) &7 ARE Ach FAF AAE 20
ol Bag F Adstgen 50, 100, 200pge]

ergonovine malcate® 3¥-7tZAo 7 HW FAL3
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Fig. 1. Acetvicholine induced coronarv arterv spasm. After injection of acetvlcholine (50 pg) into the left
coronary arterv, total occlusion of left anterior descending arterv and marked elevation of ST segments
in the precordial leads were noticed (A, C). The spasm was completelv relieved with intracoronarv
injection of nitroglvcerin (B, D). — 844 —



Table 1. Pre-angiographic clinical diagnosis of the
studv patients.

Clinical diagnosis N = 86
Variant angina 30
Eftort angina 6
Unstable angina

Mvocardial infarction 6
Atvpical chest pain 39

3 39 #EUzYe AU Erg F2PAVL
47 =M Nitroglvcerin 200pgS A Zo] kg
5 Y2 F4}33, Nifedipine 10mgs 43tE
Fostdoh AA AdF Uy 4 37 K=o
AAEE A% monitor 393 (PPG EVR Physio-
logic Monitoring System), 25 1245 A E=
radiolucent carbon electrode& 0]%6}@1 g A
otot 71 E3tAth 2 A7olA W A3 &
wo Achol A 4&%‘?%’4(714) A #HH
(total or subtotal occlusion)$} &7 FEoj} 3
84 Ad=dsyt s W Y1, Erg o 7
S5 AEHOE ALEHE 75% o3 HFo] &
BEHEA FEolvt P AHE syt A7
B2 Aottt A7 BAL 35mm #5 9
Z 9G4S 9X12 inch screeno] A3t (Tagarno
35CX), &7 WHS AYgsz 39 o
Z9%4 2 nitroglveerin o 3 G437} Hjn B
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1. Ach test®} Erg test A¥e] A, 973
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274 g7 Zri(Table 2).

869 2] 3x}F 29l A Ach+, Erg+, 7ol A
Ach+, Erg—, 504 Ach—, Erg— 9] £27&
el o] A Ach test ¥ Erg test?] ¥ X} %= (concor-
dant result) & 92% 91, Erg testE 7|Eo 2 3}
A& Ach teste] 917 (sensitivity) & 100% (29/
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Table 2. Comparison of the results of provocative
tests using acetylcholine and ergonovine.
Ach { acetvlcholine test, Erg ; ergonovine
test, (+) 1 spasm induced, (—) ; spasm
not induced.

Erg (+)  Erg (=)
Ach (+) 29 7
Ach (=) 0 50

29) 911, Eo] % (specificity) &= 88 % (50/57) Jth.

A3AEE Ach test D Erg testo] A3

s 294 4NU WY W AL
o2 3t W YA FdE Ach, Erg teste)]
& Table 33} 2o QAo WA
o] A% 2} 30 F 249 (80%) o)A Ach
b (gt or )2, ALY w34 AT
WY g 7H 6o A e Aol A dFo] fLE A
Fxon, HAFAA F5E& iJAS}ﬁtd 399 &
44 (10%)9lA Ach + (Erg+ or —)9 AYS
2o A 8685 Ach test9}t Erg teste] Z 37}
YA 8] & #4779 (Ach+, Erg—) AT

Mo & om> g M

ol my ofy

fdd fEHe X

W 3679 BAF 237 (64%) A
Aol WAL 13 (36%) o M=

AZo] f=]AtH(Tablee .

P98 5™ BAYE $¥XE 9Yd
B AF 23 F, SHFN 130, AP A 74,
#3147 39 Foldn, 8 A% 134F 5
ool A} AR L AT, 4o $HFH
9 F3] A, 2o oA st L F3] 474, 1

Table 3. The results of provocative tests in each
subgroup of chest pain svndrome based
on the preangiographic clinical diagnosis.
+/+ 3 Ach(+),Erg(+), +/— 1 Ach
(+),Erg(—), —/— : Ach(—),Erg(—).

Clinical Diagnosis +/+ +/- -/~ No.ofpts
Variant angina 22 2 6 30
Effort angian 0 0 6
Unstable angina 1
Mvocardial infarction 4 2 0 6
Atypical chest pain 2 2 35 39

29 7 50 86




Table 4. Distribution of coronarv artery spasm

LAD : left anterior descending arterv,
RCA  right coronarv arterv, LCx | left
circumflex arterv, LM ; left main stem

coronary arterv,

Spasm Induced No. of Patients

Coronarv Artery (N = 3¢6)

LAD 7

Single RCA 13 23
LCx 31 (64%)
LAD+RCA 5
RCA+LCx 4

Multiple LAD+LCx 2 13
LAD+RCA+LCx 1| (36%)
LM 1
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