Autonomic function tests are helpful to document and localize
abnormalities when findings on history and examination are
inconclusive; to detect subclinical involvement; or to follow the
course of an autonomic disorder.

Heart Rate Variation With Deep Breathing This tests the
parasympathetic component of cardiovascular reflexes via the
vagus nerve. Results are influenced by multiple factors including
the subject’s position (recumbent, sitting, or standing), rate and
depth of respiration (6 breaths per minute and a forced vital
capacity [FVC] >1.5 L are optimal), age, medications, weight, and
degree of hypocapnia. Interpretation of results requires
comparison of test data with results from age-matched controls
collected under identical test conditions. For example, the lower
limit of normal heart rate variation with deep breathing in persons
<20 years of age is >15-20 beats/min, but for persons aged >60 it
is 5—8 beats/min. Heart rate variation with deep breathing
(respiratory sinus arrhythmia) is abolished by the muscarinic ACh
receptor antagonist atropine but is unaffected by sympathetic
postganglionic blockade (e.g., propranolol).

Valsalva Response This response (Table 440-7) assesses the
integrity of the baroreflex control of heart rate (parasympathetic)
and BP (sympathetic adrenergic). Under normal conditions,
increases in BP at the carotid bulb trigger a reduction in heart rate
(increased vagal tone), and decreases in BP trigger an increase in
heart rate (reduced vagal tone). The Valsalva response is tested in
the supine position. The subject exhales against a closed glottis
(or into a manometer maintaining a constant expiratory pressure of
40 mmHg) for 15 s while measuring changes in heart rate and
beat-to-beat BP. Without directly measuring expiratory pressure,
heart rate, and beat-to-beat blood pressure, the Valsalva
maneuver cannot be interpreted correctly. There are four phases
of the BP and heart rate response to the Valsalva maneuver.
Phases | and Ill are mechanical and related to changes in
intrathoracic and intraabdominal pressure. In early phase I,
reduced venous return results in a fall in stroke volume and BP,
counteracted by a combination of reflex tachycardia and increased



