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Unusual vasomotor coronary arterial responses after
reversal of ergonovine induced spasm with glyceryl
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SUMMARY Unusual vasomotor responses in the coronary arteries occurred in two patients after the
administration of glyceryl trinitrate to relieve spasm induced by ergonovine maleate. In one patient
after treatment with glyceryl trinitrate and despite dilatation of the adjoining segments a new severe

reduction in diameter occurred distally to the segments of the right coronary artery where the
ergonovine induced spasm developed. In the other patient the left anterior descending artery filled
very slowly after the completely occlusive spasm of the right coronary artery had resolved with
glyceryl trinitrate though the circumflex did not. These vasomotor changes were associated with
chest discomfort and electrocardiographic abnormalities in both cases.

These findings indicate that caution is needed when performing provocative tests even after the
ergonovine induced spasm has been reversed with glyceryl trinitrate.

The ergonovine maleate test has been widely used and
accepted as a sensitive and specific technique for
detecting coronary arterial spasm. 1-4 The vasospasm
induced by ergonovine maleate is usually readily
reversible by giving glyceryl trinitrate. 1-3 On the
other, hand some investigators have reported a revers-
ible reduction in coronary artery diameter induced by
glyceryl trinitrate.5 6 In addition, clinical experience
has proved that in certain cases the use of glyceryl
trinitrate is not followed by clinical improvement.78
We report two cases of unusual coronary artery vas-
omotor changes after glyceryl trinitrate had been
given to relieve spasm induced by ergonovine
maleate.

Case reports

CASE 1
A 40 year old man presented with a two month history
of anterior chest pain at rest in the early morning
relieved by sublingual glyceryl trinitrate. On admis-
sion examination showed a blood pressure of 108/
70 mm Hg and a pulse rate of 68/min. The resting
electrocardiogram was normal, and the exercise stress
test was negative. The fasting blood sugar concentra-
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tion was 121 mg/dl (6.72 mmol/1), and the oral glu-
cose tolerance test showed a diabetic pattern.

Cardiac catheterisation performed without pre-
medication showed normal resting haemodynamic
measurements. Selective coronary arteriography was
carried out by the Sones method. The right (Fig la)
and left coronary arteriograms were normal,

Ergonovine maleate 0.2 mg given intravenously did
not precipitate symptoms or ST segments shifts, but
sequential narrowing (Fig. lb) was evident in the pro-
ximal segments of the right coronary artery on the
repeat arteriogram. Glyceryl trinitrate 03 mg was
given sublingually and the left coronary artery visual-
ised in multiple projections. Immediately before the
injection of the right coronary artery the patient com-
plained of chest pain, and there was slight elevation of
the ST segment in lead II. The right coronary
arteriogram performed immediately showed a new
900/o reduction in diameter in the mid-portion (Fig.
lc). The adjoining segments were dilated. During the
next three minutes the chest pain abated without
specific treatment, and the ST segment elevation
resolved.

CASE 2
A 64 year old man had noticed discomfort in the pre-
cordium at rest and during ordinary activity in the
early morning for nine months before admission. This
symptom became more severe and also occurred at
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a b

Fig. 1 Case 1: Selected cineangiographicframes ofthe right coronary artery (a) before, and (b) after ergonovine maleate,
and (c) after glycetyl trinitrate. Electrocardiographic tracings were lead I. Sequential natrowing ((b) arrows) noted

after ergonovtne. A new severe reduction in diameter ((c) arrow) appeared desptte dilatation ofadjoining segments after

giwtng glyceryl trinitrate.

night six months after its onset. He had a long history
of systolic hypertension (180-190 mm Hg), which
had been successfully treated with hydro-
chlorothiazide.
On admission his blood pressure was 160/

64 mm Hg and his pulse rate 60 beats/min and regu-
lar. A grade 2/6 ejection systolic murmur was present
from the apex to the left sternal border. Laboratory
examinations produced no useful data.
An electrocardiogram showed left ventricular

hypertrophy. Concentric thickening of the left ven-
tricular walls was evident on an echocardiogram.
These hypertrophic changes were considered to be the
result of previous hypertension. Continuous ambulat-
ory (Holter) electrocardiograms showed ST segment
elevation in lead aVF during the episodes of precor-
dial heaviness which were always relieved by sublin-
gual glyceryl trinitrate. Spontaneous episodes were
never associated with ST segment elevation in the
precordial leads. A treadmill exercise stress test per-
formed in the early morning was positive with ST
segment elevation in leads II, III, and aVF, but the
same test in the afternoon was negative. Cardiac
catheterisation performed without premedication
showed a left ventricular pressure of 154/14 mm Hg.
The heart rate was 55 beats/min.

Selective coronary arteriography was performed
using the Sones technique. The left coronary arterio-
gram obtained in the right anterior oblique projection
was normal. The right coronary artery showed a 400/o
narrowing in the proximal segment. The intravenous
administration of ergonovine maleate 0-1 mg induced
completely ocdusive spasm in the proximal segment
(Fig. 2a) of the right coronary artery with precordial
heaviness and ST segment elevation in leads II, III,
and aVF. No delay in filling of the contrast medium

was observed in the left coronary arteriogram
recorded at the same time. Glyceryl trinitrate 0.3 mg
sublingually relieved the discomfort and electro-
cardiographic changes. After giving glyceryl trinitrate
the right coronary artery showed a 40% narrowing in
the proximal segment (Fig. 2b) and the patient again

complained of precordial heaviness; the ST segments
were elevated in leads V4 and V5. The aortic pressure
was 137/65 mm Hg and the heart rate 60 beats/min.
The left coronary arteriogram, which was recorded
immediately, showed much slower progression of the
contrast medium in the anterior descending artery
than in the circumflex artery (Fig. 2c). A further dose
of glyceryl trmnitrate 0*3 mg was given and gradually
the heavy sensation was relieved and the electro-
cardiographic abnormalities disappeared. No filling
delay was noted in the left coronary arteriograms after
the chest pain subsided. The left anterior oblique
projection alone showed a 25% narrowing in the
proximal portion of the left anterior descending artery
(Fig. 2d).

Discussion

Glyceryl trinitrate is a well known vasodilator, which
usually causes generalised coronary arterial dilatation
that can be shown by coronary angiography.9
Nevertheless, glyceryl trinitrate does not always pro-
duce beneficial effects. Dewar and Grimson reported
a case of angina pectoris in which glyceryl trinitrate
actually induced pain and produced depression of the
ST segments at rest comparable to that produced by
exercise.7 In the study by Russeket al, using a dose of
0-4 mg of glyceryl trinitrate given sublingually five
minutes before exercise, 16 of 158 patients showed
even greater electrocardiographic abnormalities than
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Fig. 2 Case 2: Sekcted cineangiographic frames of(a) and (b) the right and (c) and (d) the kft coronary arteries.
Electrocardiographic tracings were kad II in (a) and (b), and kad V4.in (c) and (d). Ergonovine induced compktely
occlusive spasm ((a) arrow) at the proximal portion ofthe right coronary artery. This spasm was relieved with glyceryl
trinitrate (b). The kft coronary arteriogram showed much slower progression ofthe contrast medium ((c) arrow) in the kft
antnor descending artery than in the left circumflex artery. ThisfiUing delay disappeared after additional glyceryl trinitrate
(d).

those recorded during control exercise tests.8
Recently, discrete narrowing of the coronary arteries
induced by glyceryl trinitrate has been shown angio-
graphically in three patients.56 of these, one experi-
enced chest pain associated with ST segment eleva-
tion,6 but the others did not.5

In our patients unusual vasomotor responses were
observed after glyceryl trinitrate had been given to
relieve the coronary artery spasm induced by
ergonovine maleate. Such responses accompanied by
chest discomfort and electrocardiographic abnor-
malities after ergonovine maleate tests have not been
reported previously.
Spasm induced by ergonovine maleate is usually

relieved by glyceryl trinitratel3 although it may

occasionally be refractory.10 Indeed segmental nar-
rowing and total obstruction were relieved by glyceryl
trinitrate in cases 1 and 2 respectively in our study. In
case 1, however, the right coronary arteriogram
obtained after sublingual glyceryl trinitrate showed a
new severe reduction in diameter in a different seg-
ment from that of the ergonovine maleate induced
spasm. In case 2, despite the absence of a pronounced
fall in blood pressure, the left anterior descending
artery filled very slowly simultaneously with a precor-
dial heavy sensation and ST segments elevation in
leads V4 and V5. Since no severe stenoses were pres-
ent in the proximal segment of the left anterior
descending artery, delayed filling seemed to be pro-
duced by selectively increased vascular resistance,
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possibly induced by diffuse arteriolar constriction.
Glyceryl trinitrate given during spontaneous

episodes of angina was not followed by any adverse
effects in either patient in this study. These coronary
vasomotor changes, therefore, seemed to be induced
by the additive effects of ergonovine maleate and
glyceryl trinitrate rather than by glyceryl trinitrate
alone. On the other hand, these changes may possibly
be due simply to the continued action of ergonovine
maleate alone. In either case, it is difficult to explain
these vasomotor changes. These findings suggest that
caution is needed when performing provocative tests
even after the spasm induced by ergonovine maleate
has been reversed with glyceryl trinitrate.

We thank Dr A S Cary for her critical reading of the
manuscript.
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