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CHAPTER 27
Syncope
Figure 27-1 The baroreflex. A decrease in arterial pressure unloads the baroreceptors—the terminals of afferent fibers of the glossopharyngeal and vagus nerves—that are situated in the carotid sinus and aortic arch. This leads to a reduction in the afferent impulses that are relayed
from these mechanoreceptors through the glossopharyngeal and vagus nerves to the nucleus of the tractus solitarius (NTS) in the dorsomedial
medulla. The reduced baroreceptor afferent activity produces a decrease in vagal nerve input to the sinus node that is mediated via connections of the NTS to the nucleus ambiguus (NA). There is an increase in sympathetic efferent activity that is mediated by the NTS projections
to the caudal ventrolateral medulla (CVLM) (an excitatory pathway) and from there to the rostral ventrolateral medulla (RVLM) (an inhibitory
pathway). The activation of RVLM presympathetic neurons in response to hypotension is thus predominantly due to disinhibition. In response
to a sustained fall in blood pressure, vasopressin release is mediated by projections from the A1 noradrenergic cell group in the ventrolateral
medulla. This projection activates vasopressin-synthesizing neurons in the magnocellular portion of the paraventricular nucleus (PVN) and the
supraoptic nucleus (SON) of the hypothalamus. Blue denotes sympathetic neurons, and green denotes parasympathetic neurons.
(From R Freeman: N Engl J Med 358:615, 2008.)
Myogenic factors, local metabolites, and to a lesser extent autonomic
neurovascular control are responsible for the autoregulation of cerebral
blood flow (Chap. 330). The latency of the autoregulatory response is
5–10 s. Typically cerebral blood flow ranges from 50 to 60 mL/min per
100 g brain tissue and remains relatively constant over perfusion pressures ranging from 50 to 150 mmHg. Cessation of blood flow for 6–8 s
will result in loss of consciousness, while impairment of consciousness ensues when blood flow decreases to 25 mL/min per 100 g brain
tissue.
From the clinical standpoint, a fall in systemic systolic blood pressure to ~50 mmHg or lower will result in syncope. A decrease in
cardiac output and/or systemic vascular resistance—the determinants
of blood pressure—thus underlies the pathophysiology of syncope.
Common causes of impaired cardiac output include decreased effective circulating blood volume; increased thoracic pressure; massive
pulmonary embolus; cardiac brady- and tachyarrhythmias; valvular
heart disease; and myocardial dysfunction. Systemic vascular resistance may be decreased by central and peripheral autonomic nervous
system diseases, sympatholytic medications, and transiently during
neurally mediated syncope. Increased cerebral vascular resistance,
most frequently due to hypocarbia induced by hyperventilation, may
also contribute to the pathophysiology of syncope.
Two patterns of electroencephalographic (EEG) changes occur in
syncopal subjects. The first is a “slow-flat-slow” pattern (Fig. 27-2)
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in which normal background activity is replaced with high-amplitude
slow delta waves. This is followed by sudden flattening of the EEG—a
cessation or attenuation of cortical activity—followed by the return of
slow waves, and then normal activity. A second pattern, the “slow pattern,” is characterized by increasing and decreasing slow wave activity
only. The EEG flattening that occurs in the slow-flat-slow pattern is a
marker of more severe cerebral hypoperfusion. Despite the presence of
myoclonic movements and other motor activity during some syncopal
events, EEG seizure discharges are not detected.

CLASSIFICATION
NEURALLY MEDIATED SYNCOPE
Neurally mediated (reflex; vasovagal) syncope is the final pathway
of a complex central and peripheral nervous system reflex arc.
There is a sudden, transient change in autonomic efferent activity
with increased parasympathetic outflow, plus sympathoinhibition
(the vasodepressor response), resulting in bradycardia, vasodilation,
and/or reduced vasoconstrictor tone. The resulting fall in systemic
blood pressure can then reduce cerebral blood flow to below the
compensatory limits of autoregulation (Fig. 27-3). In order to elicit
neutrally mediated syncope, a functioning autonomic nervous system
is necessary, in contrast to syncope resulting from autonomic failure
(discussed below).
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