Nocturnal diaphoresis and coronary artery

spasm

Contribution of the parasympathetic nervous system
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Coronary artery spasm may be important in a num-
ber of cardiovascular disorders including exertional
angina, Prinzmetal’s angina, silent ischemia, myocar-
dial infarction, and sudden cardiac death. Abnormali-
ties of the autonomic nervous system may play an
integral role. In a 62-year-old woman with recurrent
episodes of nocturnal diaphoresis, intracoronary ace-
tylcholine administration provoked near-total occlu-
sion of the left anterior descending artery. Episodic
parasympathetic outflow may be responsible for coro-
nary artery spasm in some patients.
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It is now recognized that coronary artery spasm
can play an important role in the pathophysiology
of angina pectoris occurring both with exercise
and at rest. Although the concept of * spasm-
induced” ischemia was entertained by Osler' and
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subsequently by Prinzmetal,? full appreciation of
this entity required modification of traditional
teaching, which stated that ischemia occurred
only when myocardial metabolic demand in-
creased beyond the capability of the coronary
vasculature to deliver oxygen and nutrients.?

The precise mechanism underlying coronary
artery spasm is unknown. Evidence supporting
both excessive sympathetic outflow and a “hyper-
sensitive” vascular response to multlple vasoac-
tive mediators has appeared.*” More recently,
attention has focused on the role of the parasym-
pathetic nervous system.®

We report the case of a patient with coronary
artery spasm presenting as recurrent episodes of
nocturnal diaphoresis. Potential parasympathetic
influences on coronary vascular tone and the
development of spasm are discussed.

Case report

A 65-year-old woman with a history of essential hyperten-
sion was evaluated for nocturnal diaphoresis of three months
duration. The episodes occurred daily between 3:00 AM and
5:00 aM, lasting approximately 15-30 minutes. Sweating
was described as diffuse and profuse, frequently requiring a
change of clothing. She denied episodes at other times of
the day. There was no history of weight loss, flushing,
diarrhea, anxiety, or heat intolerance. The physical exami-
nation at admission was unremarkable, with the exception
of a blood pressure of 160/90 mmHg without orthostatic
change. Medications included atenolol and hydrochlorothi-
azide. An SMA 18, CBC with differential, urinalysis, urinary
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Fig. 1. A. Essentially normal ECG at the time of admission.

B. ECG during nocturnal episode of diaphoresis showing 3-4-
mm ST-segment elevation in leads Vg, V4, and V.

catecholamines, thyroid function, and a TB skin test were
all normal. Her chest radiograph and a resting ECG were
unremarkable.

The night of admission, the patient was noted to be
markedly diaphoretic. She denied chest pain or shortness of
breath. Her vital signs were stable, and she was afebrile. An
electrocardiogram revealed diffuse S-T segment elevation
in the precordial leads (Fig. 1A,B). No medications were
given. Upon arrival at the coronary care unit (CCU), the
patient appeared comfortable and was no longer diapho-
retic. A repeat ECG showed normalization of the S-T seg-
ments.

The patient was observed in the CCU. Serial cardiac
enzymes, including CK isoenzymes, were normal. The fol-
lowing night, the patient experienced another episode of
nocturnal diaphoresis; an ECG once again revealed precor-
dial S-T segment elevation. She was given 0.4 mg nitro-
glycerin and 10 mg nifedipine sublingually, and the ECG
changes resolved. However, the patient remained diapho-
retic for another 20 minutes.

Cardiac catheterization performed the following day re-
vealed a 40-50% stenosis of the proximal left anterior
descending artery (Fig. 2A). Intracoronary injection of 50
ug of acetylcholine resulted in near complete occlusion at
the site of the stenosis (Fig. 2B) accompanied by precordial
S-T segment elevation. The patient denied chest pain. Di-
aphoresis was not observed. The spasm and S-T segment
changes promptly resolved after intracoronary nitroglycerin
was administered. An ergonovine test was not performed.
The patient continued to take nitrates and a calcium channel
blocker; however, she continued to have episodes of noctur-
nal diaphoresis (without ECG changes).

Discussion

The heart is innervated from both divisions of
the autonomic nervous system, sympathetic and
parasympathetic. Various techniques including
methylene blue, acetylcholinesterase, and flu-
orescent antibody staining have been used to
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Fig. 2. A. Left anterior descending artery in the true lateral
projection identifying an area of 40-50% stenosis.

B. Discrete area of 99% stenosis after intracoronary injection
of acetylcholine.

identify the specific distribution of nerve termi-
nals and autonomic receptors. More recent infor-
mation obtained with electron microscopy has
revealed a paucity of nerve terminals within the
media of large coronary arteries. However, as
one proceeds distally, the frequency of terminals
and receptors associated with smooth muscle cells
increases. This finding suggests that the major
anatomic substrate for neural control of the cor-
onary arteries exists at the level of small coronary
arteries and precapillary arterioles.''

Sympathetic innervation

Stimulation of sympathetic adrenergic a recep-
tors results in vasoconstriction and a decrease in
coronary artery blood flow. Complete « blockade
with phenoxybenzamine decreases vascular re-
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sistance, thereby increasing myocardial blood
flow."! Normal resting coronary vascular tone
may be mediated by the sympathetic nervous
system'?; however, this concept is not universally
accepted.’®

Activation of cardiac @-adrenergic receptors
dilates coronary arteries by both direct and indi-
rect mechanisms. By means of its positive ino-
tropic and chronotropic effects, 8; stimulation
increases myocardial oxygen requirements, re-
sulting in By-mediated vasodilatation.'*

Parasympathetic innervation

Under normal circumstances, vagal stimulation
with acetylcholine decreases coronary vascular
resistance, thereby increasing myocardial blood
flow.'>!¢ Activation of coronary muscarinic re-
ceptors also selectively enhances subendocardial
blood flow."”

Coronary artery spasm

Prinzmetal® hypothesized that “a temporary
and/or cyclic increase in tonus within a narrowed
vessel” may be responsible for episodes of angina
with S-T segment elevation. Although the precise
cause of coronary vasospasm is uncertain, it has
been suggested that abnormalities of autonomic
nervous control of the coronary vasculature are
involved, either primarily or as a result of path-
ologic abnormalities in the vessels themselves,
rendering them “hyper-responsive” to normal
nervous input.’

Interest has recently turned to the parasym-
pathetic nervous system as a potential mediator
of coronary artery spasm. Angiographically doc-
umented spasm (with typical chest pain and ECG
changes) following intracoronary infusion of the
parasympathetic neurotransmitter, acetylcholine,
has been reported.'® Pretreatment with atropine
(an antimuscarinic cholinergic blocking agent)
completely suppresses the vasospastic response.’

The rationale underlying the paradoxical va-
soconstrictor response to vagal stimulation may
relate to an altered vascular endothelium. Nor-
mal vascular endothelium synthesizes and se-
cretes a potent vasodilator known as endothe-
lium-derived relaxing factor (EDRF).® It has
recently been demonstrated that the normal
vasodilator activity of vascular endothelial cells is
suppressed in the presence of atherosclerosis,
thereby resulting in acetylcholine-induced vaso-
constriction."” Furthermore, animal studies sug-
gest that a normal vasodilator response can be
restored following regression of atherosclerosis.'®
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The characteristic features of variant angina
pectoris are the occurrence of chest pain at rest,
usually in a cyclic pattern, and frequently occur-
ring in the early morning. The tendency toward
nocturnal episodes and the relative decrease in
sympathetic outflow during sleep are consistent
with a parasympathetic-mediated mechanism."”
Indeed, the ischemic threshold to atrial pacing in
patients with coronary artery disease is lowest
between 12 midnight and 4 AM, suggesting a
parasympathetic influence on nocturnal and, pos-
sibly, resting coronary tone.'®

The patient under discussion experienced re-
current episodes of nocturnal diaphoresis accom-
panied by ECG abnormalities consistent with cor-
onary artery spasm. Coronary angiography re-
vealed an isolated left anterior descending artery
stenosis that approached total occlusion after in-
tracoronary administration of acetylcholine. The
patient’s episodes of diaphoresis in the setting of
coronary artery spasm are particularly interesting
since the dominant innervation of the eccrine
sweat glands is parasympathetic.'® The resolution
of ECG changes with nitroglycerin and nifedi-
pine, despite ongoing diaphoresis, suggests that
diffuse sweating in this patient was a primary
abnormality of parasympathetic outflow rather
than a secondary response to myocardial ische-
mia. Though our patient exhibited overt evi-
dence of autonomic imbalance in the form of
generalized diaphoresis, most patients with cor-
onary artery spasm do not. However, this does
not exclude a parasympathetic-mediated mecha-
nism for coronary spasm in patients without dia-
phoresis.

In conclusion, the parasympathetic nervous
system may be more important than previously
thought in the regulation of coronary vascular
tone. Patients with parasympathetic nervous sys-
tem instability and coronary artery disease may
be at increased risk for developing coronary ar-
tery spasm.

Richard C. Becker, MD
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