
138 SA MEDICAL JOURNAL VOLUME 66 28 JULY 1984

4. Russel FE, Carlsen RW, Wainschel J, Osborne H. Snake venom poisoning in
the United States: experience with 550 cases.]AMA 1975; 233: 341-344.

5. Wan CH. Poisonous snakehite treatment in the United States.]AMA 1978;
240: 654-656.

6. Christensen PA. The treatment ofsnakehite. S AfrMed] 1969; 43: 1253-1258.
7. Kochva E, Tiinsing L, Louw AI, Visser L, Liehenberg NvdW. Biosynthesis,

secretion and in vivo isotopic labelling of venom of the Egyptian cobra, Naja
haje armu/ifera. Toxicon 1982; 20: 615-636.

8. Christensen PA. Snakebite and the use ofantivenom in southern Africa. S Afr
Med] 1981; 59: 934-938.

9. Coetzer PWW, Tilbury CR. The epidemiology ofsnakebite in northern Natal.
S Afr Med] 1982; 62: 206-212.

10. Rippey JJ, Rippey E, Branch WR. A survey of snakebite in the Johannesburg
area. S Afr Med] 1976; 50: 1872-1876.

I!. Blaylock RSM. Snake bites at Triangle Hospital, January 1975 to June 198!.
Cem Afr] Med 1982; 28: 1-11.

the. .

Inartery spasm
leaflet syndrome
valve prolapse)

Recurrent coronary
billowing mitral
(primary mitral
A case report and review of the literature

J. Z. PRZYBOJEWSKI

Summary

A 46-year-old White man had a 2-year history of
frequent atypical chest pain associated with palpi
1ationsand presyncope. Clinical examination revealed
an intermittentmid-systolic non-ejection click followed
by a blowing mid-to-Iatesystolic murmur indicative of
the billowing mitral leaflet syndrome (BMLS) (primary
mitral valve prolapse (MVP); Barlow's syndrome). This
diagnosis was confirmed on cardiac catheterization,
left ventricular cine angiography showing mild mitral
insufficiency. M-mode and cross-sectional echocar
diagrams failed to show the MVP. although phonocar
diography documented the intermittent non-ejection
click and mid-systolic apical. murmur. Ambulatory
Hotter monitoring showed symptomatic inferolateral
myocardial ischaemia, andmaximaJ. stress-testing
elicited asymptomatic ischaemia in the same zone.
Selective coronary angiography delineated a normal
leftcoronary artery and an insignificant fixed obstruc
tive lesion in the second part of the dominant right
coronary artery (RCA). Provocation with ergometrine
(ergonovine) maleate gave rise to severe coronary
vasospasm superimposed on the insignificant lesion
in the ReA This spasm provoked myocardial ischaemia
resulting in symptomatic ventricular fibrillation which
was successfully reversed. The patienfs symptoms
have been fairly well controlled by nitrates and
nifedipine.

Cardiac Clinic, Department ofInternal Medicine, University
of Stellenbosch and Tygerberg Hospital, Parowvallei, CP
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As far as I am aware this is thefirstdocumentation of
coronary vasospasm in the BMLS. In this syndrome
coronary artery spasm hasoften been posII'kded10be
responsible for acute myocardial infalclion wi1h a
normaJappearanceofthecoronaryarPiesonans;.
graphy. Thismechani~hasalsobeenincrimif1_tlin
the .genesis of ventricular arrhythmias in cases of
primary MVP. These various contentious and impor
tant issues are reviewed.

S AIr Med J 1984; 6&: 138-143.

Case report

The patient was a 46-year-old White man initially admined to
Tygerberg Hospital in April 1981 with a 2-week history of
burning retrosternal pain radiating to the left shoulder and
precipitated by tension and effon, although it often occurred
when he was at rest and would wake him in the early morning.
The pain would frequently last for several hours. He had no
history of any disease apart from a previous psychiatric consul
tation for anxiety. The patient had once been a heavy smoker and
his younger brother was hypercholesterolaemic and suffered
from angina pectoris.

Clinical examination was negative. Repeated ECG showed
sinus rhythm, a normal P-R interval and mean QRS axis but
persistent ST-segment elevation in the inferior leads (Fig. la).
Serial serum enzyme levels were normal, as was a fasting
lipogram. A maximal treadmill effort test (Bruce protocol) failed
to provoke angina, ST-segment deviation or arrhythmia. An
M-mode echocardiogram was documented as normal with no
features of mitral valve prolapse (MVP). At this admission the
patient first underwent cardiac catheterization, which revealed
normal intracardiac pressures and indices of cardiac function. A
left ventricular cine angiogram in the right anterior oblique



(RAO) projection showed a normally contracting ventricle, but
there was marked prolapse of the posterior leaflet of the mitral
valve which was not calcified (Fig. 2), and mild mitral in
sufficiency. Selective coronary arteriography delineated a normal
left coronary artery (LCA), but the right coronary artery (RCA)
(a dominant vessel) had a 30% narrowing ofthe intemallumen in
its second part, but otherwise appeared to be free ofdisease (Fig.
3). The patient did not experience any chest pain during this
procedure. A diagnosis of MVP (billowing mitral leaflet syn
drome (BMLS)) with insignificant coronary artery disease was
made and the chest pain was interpreted as due to the prolapse. A
barium meal test and follow-through study were negative. Therapy
with long-acting nitrates, a B-blocker and a calcium antagonist
was started and the patient was discharged.

Some 2 months later he was admitted to the Intensive
Coronary Care Unit at Tygerberg Hospital with a diagnosis of
unstable angina. The chest pain was then occurring more
frequently at rest and was not effectively relieved by sublingual
isosorbide dinitrate. At this stage he was also taking high doses of
a B-blocking drug and a calcium antagonist. In addition, the
patient noticed the onset of mild dyspnoea. Clinical examination
was reported as negative apart from a loud fourth heart sound.
Repeated studies of serum enzyme levels were all negative and
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serial ECG tracings demonstrated intermittent symmetrical T
wave inversion in leads V2 - V6. Twenty-four-hour Holter
monitoring sessions failed to show any possible arrhythmia or
ST-segment deviation, and the patient did not experience any
chest discomfort during these periods. A submaximal treadmill
stress test was again negative. M-mode echocardiography did
not delineate the MVP which had previously been demonstrated
by left ventricular cine angiography. Two-dimensional echo
cardiography was also negative. The medication dosage was
increased and the patient was discharged to be followed up by the
author at the Cardiac Clinic.

During the following 10 months the patient continued to

complain ofsomewhat atypical chest pain, despite receiving high
doses of anti-anginal drugs. Repeated resting ECG recordings
were unchanged. A submaximal treadmill stress test carried out
in April 1982 without provoking angina demonstrated 1 mm
horizontal ST-segment depression in the lateral leads as well as
2 mm horizontal ST-segment depression in lead aVF which
occurred soon after the patient attained the target heart rate. A
resting ECG demonstrated small Q waves in the inferior leads.
In view of continuing symptoms, the positive stress test and the
possibility of a transmural inferior myocardial infarction since
the patient's last admission, cardiac catheterization was repeated
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Fig. 1. a - resting 12-lead ECG (full standardization) showing ST-segment elevation in the inferior leads (April 1981); b - Holter monitor
strip (standard lead 11) showing the presence of intermittent ST-segment elevation (arrowed) which coincided with episodes of atypical
chest pain (1982).
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Fig. 2. Left ventricular cine angiograms in the RAO projection delineating prolapse ofthe posterior mitral valve leaflet (arrowed) with mild
mitral insufficiency (EO = end-diastole (a); ES = end-systole (b); ao = ascending aorta; La = left atrium).
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serial ECG tracings demonstrated interminent symmetrical T
wave inversion in leads V2 - V6. Twenty-four-hour Holter
monitoring sessions failed to show any possible arrhythmia or
ST-segment deviation, and the patient did not experience any
chest discomfort during these periods. A submaximal treadmill
stress test was again negative. M-mode echocardiography did
not delineate the MVP which had previously been demonstrated
by left ventricular cine angiography. Two-dimensional echo
cardiography was also negative. The medication dosage was
increased and the patient was discharged to be followed up by the
author at the Cardiac Clinic.

During the following 10 months the patient continued to
complain ofsomewhat atypical chest pain, despite receiving high
doses of anti-anginal drugs. Repeated resting ECG recordings
were unchanged. A submaximal treadmill stress test carried out
in April 1982 without provoking angina demonstrated 1 mm
horizontal ST-segment depression in the lateral leads as well as
2 mm horizontal ST-segment depression in lead aVF which
occurred soon after the patient anained the target heart rate. A
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Fig. 1. a - resting 12-lead ECG (full standardization) showing ST-segment elevation in the inferior leads (April 1981); b - Holter monitor
strip (standard lead 11) showing the presence of intermittent ST-segment elevation (arrowed) which coincided with episodes of atypical
chest pain (1982).
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Fig. 2. Left ventricular cine angiograms in the RAO projection delineating prolapse of the posterior mitral valve leaflet (arrowed) with mild
mitral insufficiency (EO = end-diastole (a); ES = end-systole (b); ao = ascending aorta; La = left atrium).
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Fig. 3. Right coronary cine angiograms in the (a) left anterior oblique (LAO) and (b) RAO view. The vessel is dominant and there is an
insignificant atherosclerotic narrowing (arrowed) in its second part.

in May 1982; this confirmed no change in left ventricular
haemodynamics and there was no evidence of any inferior
segmental contraction abnormality on left' ventricular cine
angiography. The significant MVP associated with mild mitral
insufficiency was again demonstrated. Selective coronary cine
angiography revealed no change in morphological appearances.
The patient was not subjected to ergometrine (ergonovine)
maleate stimulation since he was taking high doses of long-acting
nitrates and a calcium antagonist, and the drugs might have
masked any possible positive response. He was again discharged
and medication was increased to a maximum level.

At frequent visits to the outpatients' Cardiac Clinic the patient
complained of numerous episodes of atypical chest discomfort,
some lasting as long as 3 hours and associated with dyspnoea.
Poor relief was obtained with sublingual isosorbide dinitrate. In
addition, he gave a history of frequent palpitations associated
with chest discomfort which caused dizziness, almost ending in
syncope. Raynaud's phenomenon and migraine as signs of an
underlying generalized vasospastic disorder were absent. Holter
monitoring demonstrated episodes of ST-segment elevation of
some 1,5 mm in an inferior lead which was constantly associated

with atypical chest pain (Fig. Ib). At this stage, there was a
strong likelihood that coronary vasospasm was responsible for
the patient's symptoms. Clinical examination documented an
interminent, loud mid-systolic non-ejection click followed by a
blowing mid-to-Iate systolic murmur at the mitral area displaying
poor radiation. There were no further abnormal findings. Repeat
M-mode and cross-sectional (two-dimensional) echocardio
graphy again failed to show any characteristics of MVP bur a
phonocardiogram demonstrated an interminent non-ejection
click not always followed by a mid-systolic non-ejection murmur
at the mitral area. The calcium antagonist and B-blocker were
gradually withdrawn, followed by a gradual reduction in the dose
of oral isosorbide dinitrate.

The patient continued to receive the sublingual preparation of
isosorbide dinitrate and noted more frequent episodes of chest
discomfort. A third cardiac catheterization and selective coronary
cine angiography were carried our in August 1982 with the
express purpose of demonstrating induced vasospasm of the
RCA in the area where the obstructive lesion had previously
been located. All intracardiac pressures and indices of left
ventricular contractility were normal. Left ventricular cine

Fig. 4. Right coronary cine angiograms in the (a) LAO and (b) RAO views prior to ergometrine maleate provocation. A 27% diameter
stenosis (arrowed) is visualized in the second part.



angiography in the RAO projection still showed prolapse of the
posterior mitral leaflet associated with mitral insufficiency.
Baseline selective coronary angiography in multiple projections
delineated a normal non-dominant LCA, and the RCA had an
obstructive lesion unchanged in severity (Fig. 4). The patient did
not complain of any chest pain during the procedure and no
ECG changes were noted in standard lead II on the oscilloscope.
A 12-lead ECG at this stage was no different from previous
tracings. The ergometrine maleate provocation test was carried
our by injection of an initial bolus of 0,025 mg into the main
pulmonary artery while monitoring the aortic pressure and
standard lead II on the oscilloscope (Fig. Sa). In addition, a
12-lead ECG was recorded every minute. A further bolus of
0,025 mg was given after 4 minutes and the monitoring
procedure was repeated. After this, boluses of 0,05 mg were
administered until a total of 0,4 mg ergometrine maleate had
been given. Within 2 minutes of injecting the last bolus the
patient complained of severe precordial pain similar to his usual
episodes-. Right coronary cine angiography in the LAO view
demonstrated that the previous obstructive lesion (27% diameter,
47% area stenosis) had become more severe (66% diameter and
89% area stenosis) (Fig. 6a and Table I). Almost immediately the
patient developed ventricular fibrillation (Fig. 5b) with loss of
consciousness. Electrical defibrillation was immediately success
ful (Fig. 5c), the patient regaining consciousness but still
complaining of severe chest pain. Nitroglycerin solution was
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then injected directly into the RCA via the angiography catheter
and the patient was also given sublingual isosorbide dinitrate.
Repeat cine angiography of the RCA in the LAO projection
showed the lesion to be less severe (38% diameter and 62% area
stenosis) (Fig. 6b and Table I), and the pain was much reduced.

'\ISR PRE-CORONARY ......SOSPASM

I

--.:r--r--r--r-"r-'r-Jr--'~~v

\!F DLRING CORONARY VASOSPASM

NSR POST-CORONARY V~SOSPASM

Fig. 5. Oscilloscope tracings (standard lead 11) taken during right
coronary cine angiography after ergometrine maleate provocation:
a - normal sinus rhythm (NSR) before coronary vasospasm; b 
ventricular fibrillation (VF) during coronary vasospasm; c - NSR
after defibrillation and relief of coronary vasospasm with intra
coronary nitroglycerin administration.

Fig. 6. Right coronary cine angiograms in the LAO view. a - 66% diameter stenosis (arrowed) after ergometrine maleate provocation and
before intracoronary nitroglycerin administration; b - 38% diameter stenosis (arrowed) after intracoronary nitroglycerin administration.

TABLE I. RIGHT CORONARY ANGIOGRAPHIC MEASUREMENTS*

August 1982

Pre-ERGO Post-ERGO

Minimum diameter (mm)
% diameter stenosis
Length of lesion (mm)
Minimum area (mm2)

% area stenosis

May

1981

1,91
31

3,0
2,87

53

April

1982

1,88
24

4,0
2,77

42

1,80
27

3,0
2,55

47

0,66
66

5,0
0,34

89

1,73
38

5,0
2,34

62

Post-NG

2

1,91
29

4,0
2,86

50

3

2,17
26

4,0
3,70

45

..All measurements taken in LAO projection at the time of diastole. Measurements derived by utilizing the A2D ProdicalllOl
Programmable Digital Caliper and the Vanguard Cineangiographic Viewer.
Pre-ERGO = before ergometrine maleate; post-ERGO = after ergometrine maleate; post-NG = after intracoronary
nitroglycerin; 1,2,3 = time sequence of coronary arteriograms after intracoronary nitroglycerin.
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lao
Fig. 7. Right coronary cine angiograms taken in the LAD projection after intracoronary nitroglycerin administration showing diffuse
coronary dilatation. a - 29% diameter stenosis (arrowed) now less severe; b - 26% diameter stenosis (arrowed), the same as before
performance of the ergometrine maleate provocation test.

A RCA cine angiogram indicated further reliefof the vasospasm
(29% diameter stenosis and 50% area stenosis) (Fig. 7a and Table
I). There were no further runs of ventricular fibrillation and the
last cine angiogram (Fig. 7b) delineated a 26% diameter stenosis
and 45% area stenosis (Table I), similar measurements to those
obtained before the ergometrine test. Selective LCA cine
angiography demonstrated that the left anterior descending and
left circumflex branches were free of obstructive lesions and
were diffusely dilated secondary to nitrate administration.

After cardiac catheterization the patient was transferred to the
Intensive Coronary Care Unit and given high doses of oral
nitrates and nifedipine; B-blockers were withheld in the light of
the provoked vasospasm. Continuous ECG monitoring failed to
show any further arrhythmia and there was no further chest pain.
Serial serum enzyme estimations and 12-lead ECG examinations
excluded a possible acute myocardial infarction. After I week the
patient was discharged on high dosages of oral nitrates and
nifedipine.

After discharge the patient felt reasonably well apart from
occasional palpitations and nonspecific chest pain. However,
early in 1983 he was admitted to another hospital with severe
chest pain, at which stage an acute myocardial infarction was
excluded. The patient was then advised that there was nothing
wrong with his heart and that all his symptoms were due to
achalasia, for which he was given medication. Nevertheless, his
symptoms continued and he returned to Tygerberg Hospital for
follow-up. When last seen in June 1983 he had minimal
symptoms and clinical examination revealed the intermittent
mid-systolic non-ejection click followed by a blowing mid-to
late systolic murmur at the apex. A resting ECG was unchanged
from that taken in August 1982. Holter monitoring did not detect
any ventricular arrhythmia. Oral isosorbide dinitrate therapy
was replaced by Nitradisc 10 mg for improved patient com
pliance. In addition, nifedipine was continued and the patient
was advised to try to lead a normal life.

Discussion

The BMLS (MVP; Barlow's syndrome) has provoked a great
deal of controversy which is unlikely to be resolved in the near
future. The present case illustrates some of these crucial aspects.
Definitive diagnosis by echocardiography, whether M-mode or
cross-sectional, is not always straightforward. Neither method of

echocardiography could demonstrate the BMLS in our case,
although one could argue that this deformity was intermittent
and only by chance demonstrated on two occasions by left
ventricular cine angiography. If the auscultatoty findings had
not been so convincing the negative echocardiographic results
might well have misled us, although it is well known that the
echocardiogram can be totally normal in the presence of an
isolated non-ejection mid-to-Iate systolic click (as demonstrated
on the phonocardiogram in this case) in patients with documented
MVP. It is fairly well known that M-mode echocardiograms
show characte.ristic features,l but a spectrum of abnormalities
has also been appreciated. 2 However, overdiagnosis of the
BMLS has often been blamed on over-enthusiastic echocardio
graphers. Over the past few years two-dimensional (cross
sectional) echocardiography has been utilized in an ilttempt to
make a more convincing diagnosis.J-5 Various 'provocative'
manoeuvres, such as making the patient stand or inhale amyl
nitrite, have also been applied,6 but doubt still exists.

Theories to explain the pathophysiological mechanisms under
lying the numerous symptoms in the BMLS have been numerous.
This applies particularly to the atypical angina pectoris, dyspnoea,
palpitations, presyncope and syncope. It has been proposed that
the abnormal tension that the chordae tendinae exert upon the
papillary muscle causes 'ischaemia' of this muscle which in some
way causes the chest pain and initiates supraventricular or
ventricular arrhythmias. 7

•
8 Some authors have even reported

ventricular tachycardia and ventricular fibrillation as a complica
tion. 9-11 A 'cardiomyopathy' has been invoked, but with doubtful
general support. 12.1~ The presyncope and syncope have therefore
often been believed to be an expression of the arrhythmia,
particularly if this is ventricular.

Myocardial infarction as a complication of 'primary' MVP has
been described by Chesler er al., 14 who found normal coronary
angiograms in their patients and suspected that coronary
vasospasm was responsible but did not carry out ergometrine
tests. Painless myocardial infarction in the presence of normal
coronary arteries and a negative ergometrine provocation test has
been described, this perhaps being due to coronary embolization.8

The present case report is the first in the literature in which
coronary artery spasm has been identified in the BMLS and
shown to give rise to life-threatening ventricular fibrillation.
Provocation of coronary vasospasm by ergometrine maleate in
susceptible individuals is now generally accepted as most
reliable/5-l9 but this test can be dangerous if intracoronary



nitroglycerin is not available. IU,l! Coronary vasospasm in
Prinzmetal's angina is known to cause ventricular fibrillation20

and to give rise to 'torsade de poimes' with resultant syncope.21

Coronary vasospasm with ventricular fibrillation has also been
reported in 4 out of 1089 patients undergoing ergometrine
maleate provocation.22 It is therefore reasonable to assume that
coronary vasospasm plays an important role in the genesis of
serious ventricular arrhythmias in MVP and could account for
puzzling symptoms.

That coronary angiography caused the ventricular fibrillation
in our patient is highly improbable since coronary artery spasm
was seen to precede the ventricular fibrillation. Selective coronary
angiography is known to give rise to ventricular fibrillation in a
small percentage of patients. Davis er al. 23 reported an incidence
of 0,63% among a total of 7553 patients, Adams er al. 24 an
incidence of 1,41% (percutaneous route) and 1,15% (Sones'
method), and Bourassa and Noble2s a total of0,34% among 5 250
cases. However, in none ofthese studies did coronary vasospasm
precede the episodes of ventricular fibrillation.

Sudden death as a cornplication ofthe BMLS is now generally
thought to result from ventricular arrhythmia, although the
exact pathogenetic mechanism is not fully understood. Chesler er
al. il found a total of39 patients in the literature and reported on a
further 14 patients, some of whom were shown to have had
ventricular fibrillation before death. None of Chesler er al.'s
cases had a prolonged Q-T interval (which might have pre
disposed to a ventricular tachyarrhythmia with subsequent
death), although this prolongation has popularly been believed
to be an important forerunner of sudden death in MVP since
ventricular fibrillation has been found in such cases.7

,l4

If the atypical chest pain in the BMLS is really due to coronary
vasospasm, and if the ventricular tachyarrhythmia with resultant
presyncope and syncope is secondary to vasospasm, then serious
consideration must be given to the prophylactic use of long
acting nitrate preparations and calcium-antagonist drugs rather
than B-blocking drugs .aimed at controlling the ventricular
arrhythmias. Our patient appears to be reasonably asymptomatic
on this medication, which will probably have to be continued
long-term. Most recently, Subramanian er al. 26 have quite
convincingly demonstrated the existence ofa 'calcium antagonist
withdrawal syndrome' in patients with ischaemic heart disease.
Their observation may have an important practical application in
the treatment of patients with MVP suspected of having
coronary artery spasm in whom abrupt calcium-antagonist
withdrawal might precipitate fatal coronary spasm. There is
much potentially fruitful and challenging research being carried
out in this controversy-filled area and the answers have yet to be
found.

I wish sincerely to thank Miss H. Weymar of the Cardiac Clinic,
Tygerberg Hospital, for preparing the manuscript and some of the
illustrations. Thanks are also due to Mr Chris Wilberforce, Head of
the Department of Photography, for his painstaking preparation of
the photographs. Finally, I thank Dr J. P. van der Westhuyzen,
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ChiefMedical Superintendent ofTygerberg Hospital, for permission
to publish.

REFERENCES

I. Dillon JC, Haine CL, Chang S, Feigenbaum H. Use of echocardiography in
patients with prolapsed mitral valve. Circulacion 1971; 43: 503-507.

2. De Maria AN, King JF, Bogren HG, Lies JE, Mason DT. The variable
spectrum of echocardiographic manifestations of the mitral valve prolapse
syndrome. Circulacion 1974; 50: 33-41.

3. Gilbert BW, Schatz RA, von Ramm OT, Behar VS, Kisslo JA. Mitral valve
prolapse: two-dimensional echocardiographic and angiographic correlation.
Circulacion 1976; 54: 716-723.

4. Rakowski H, Martin RP, Popp RL. Two-dimensional echocardiographic
fIndings in mitral valve prolapse (Abstract). Circulacion 1977; 56: suppl Ill,
154.

5. Mathews E, Henry WL, Ronan JA, Grimth JM. Two-dimensional echo
evaluation of mitral valve prolapse - an explanation of the panems seen with
M-mode echocardiograrn (Abstract). Circulacion 197'1; 54: suppl Il, 235.

6. Noble LM, Dabestani A, Child JS, Krivokapich J. Mitral valve prolapse:
cross-sectional and provocative M-mode echocardiography. Ckesc 1982; 82:
158-163.

7. SWarIZ MH, Teichholz LE, Donoso E. Mitral valve prolapse: a review of
associated arrhythmias. AmJ Med 1977; 62: 377-389.

8. Przybojewski JZ, Tredoux JG, van der Wait JJ, Tiedt FAC. Mitral valve
prolapse complicated by acute cerebral embolism, arrhythmias and painless
myocardial infarction: a case presentation and overview. S AfrMedJ 1984; 65:
390-396.

9. Ritchie JL, Hammerrneister KE, Kennedy JW. Refractory ventricular tachy
cardia and fIbrillation in a patient with prolapsing mitral leaflet syndrome:
successful control with overdrive pacing. AmJ Cardioll976; 37: 314-316.

10. Rakowski H, Waxman MB, Wald RW, Wigle EO. Mitral valve prolapse and
ventricular fIbrillation (Abstract). Circulacion 1975; 52: suppl Il, 39.

I!. Chesler E, King RA, Edwards JE. The myxomatous mitral valve and sudden
death. Circulacion 1983; 67: 632-639.

12. Gulona SJ, Guico L, Padmanabhan V, Miller S. The syndrome of systolic
click, murmur, and mitral valve prolapse - a cardiomyopathy? Circulacion
1974; 49: 717-728.

13. Mason JW, Koch FH, Billingham ME, Winkle RA. Cardiac biopsy evidence
for a cardiomyopathy associated with symptomatic mitral valve prolapse. AmJ
CaTdioll978; 42: 557-562.

14. Chesler E, Matisonn RE, Lakier JB, Pocock WA, Obel IWP, Barlow JR. Acute
myocardial infarction with normal coronaries: a possible manifestation of the
billowing mitral leaflet syndrome. Circulacion 1976; 54: 203-209.

15. Waters DD, Szlachcic J, Bonan R, Miller DD, Dauwe F, Theroux P.
Comparative sensitivity of exercise, cold pressor and ergonovine testing in
provoking anacks of variant angina in patients with active disease. Circulation
1983; 67: 310-315.

16. Fester A. Provocative testing for coronary arterial spasm with ergonovine
maleate. AmJ CardiolI980; 46: 338-340.

17. Heupler FA, ProudfIt WL, Razavi M, Shirey EK, Greenstreet R, Sheldon
Wc. Ergonovine maleate provocative test for coronary arterial spasm. Am J
Cardioll978; 41: 631-640.

18. Heupler FA. Provocative testing for coronary arterial spasm: risk, method and
rationale (Editorial). AmJ CaTdioll980; 46: 335-337.

19. Curry RC, Pepine JC, Sabon MB, Conti CR. Similarities of ergonovine
induced and spontaneous anacks of variant angina. Circulacion 1979; 59:
307-312. .

20. Levi G F, Proto C. Ventricular fIbrillation in the course of Prinzmetal's angina
pectoris: report of rwo cases. Br Hearc J 1973; 35: 601-603.

21. Przybojewski JZ. Multiple coronary vasospasm: a cause of repeated myocardial
infarction and symptomatic 'torsade de poined (arypical ventricular tachy
cardia). A case presentation and review. S Afr MedJ 1983; 63: 103-112.

22. Bertrand ME, LaBlanche JM, Tilmant PY er al. Frequency of provoked
coronary anerial spasm in 1089 consecutive patients undergoing coronary
arteriography. Circulacion 1982; 65: 1299-1306.

23. Davis K, Kennedy JW, Kemp HG, Judkins MP, Gosselin AJ, Killip T.
Complications of coronary arreriography from the Collaborative Srudy of
Coronary Artery Surgery (CASS). Circulacion 1979; 59: 1105-1112.

24. Adams DF, Fraser OS, Abrams HL. The complications of coronary arterio
graphy. Circulacion 1973; 48: 609-618.

25. Bourassa MG, Noble J. Complication rate ofcoronary arteriography: a review
of 5 250 cases srudied by a percutaneous femoral technique. Circulacion 1976;
53: 106-114.

26. Subramanian VB, Bowles MJ, Khurmi NS, Davies AB, O'Hara MJ, Raftery
ER. Calcium antagonist withdrawal syndrome: objective demonstration with
frequency-modulated ambulatory ST-segment monitoring. Br Med J 1983;
286: 520-521.




