
 

II./2.8. Autonomic functions
At this place, only the disorder of micturition and defecation is
discussed. Based on the patient’s complaints, other autonomic
functions (orthostatic hypotension, carotid sinus hyperesthesia,
sweating, disorder of lacrimation) may need to be examined.

II./2.8.1. Regulation of micturition

Anatomy

Normal bladder function requires an intact autonomic and somatic
nervous system. Reflex pathways controlling the detrusor muscle and
the sphincters are located between the frontal lobes and the sacral
spinal cord, thus the control of bladder function may be affected at
many different levels of the nervous system.

a.) The detrusor muscle receives parasympathetic
innervation from the intermediate-lateral column of the
S2–S4 spinal cord segments. The preganglionic neurons exit
the spinal cord via the anterior roots and reach the pelvic
parasympathetic plexus via the pelvic nerves. The cholinergic
fibers are found in the peritoneum covering the bladder.

b.) Sympathetic innervation (hypogastric nerves and the
thoracolumbar sympathetic chain): The bladder receives
sympathetic innervation from the thoracolumbar sympathetic
chain via the hypogastric nerves. In males, the noradrenergic
innervation of the bladder neck is responsible for the closure
of the bladder neck.

c.) Somatic innervation (pudendic nerves): Only the striated
muscle of the urethral sphincter is under voluntary control.
The motoneurons of the rectal and bladder sphincters are
found in the anterior horns of the S2–S4 spinal segments.
Motor fibers run in the pudendic nerves on the inner surface
of the pelvis.

d.) Sensory innervation of the bladder and sphincters: the
endings of the small unmyelinated C fibers and myelinated
A-delta sensory fibers are found in the bladder wall. The
stimulus of bladder tension (pressure of urine, pain) is
conveyed via the afferent fibers of the thoracolumbar
sympathetic, sacral parasympathetic and pudendic nerves.
Within the spinal cord, visceral sensory information ascends
in the posterior columns.

e.) Pontine micturition center: a nucleus in the dorsal
tegmentum of the pons, which is a relay station between
spinal and cerebral centers. When the bladder is being filled,
micturition is inhibited. When the bladder is filled, higher
brain centers stimulate the pontine micturition center, and via
this “long-loop” reflex detrusor contraction occurs, with
simultaneous relaxation of the external sphincter.

Influence of higher brain centers: The pontine micturition center is
inhibited by the medial parts of the frontal lobes and the basal ganglia.
Damage to these areas lead to reduced inhibition and hyperreflexia of



the detrusor muscle.

Disorders of micturition

Disorders of micturition

a.) Spastic, neurogenic bladder: This is caused by the
disinhibition and increased sensitivity (hyperreflexia) of the
detrusor muscle, as a result of lesions within the central
nervous system above the sacral spinal cord. The patient
reports of frequent and urgent urination (urge incontinence),
the capacity of the bladder is reduced.

b.) Detrusor-sphincter dyssynergia: uncoordinated function
of the detrusor muscle and the external sphincter. The patient
feels the urge to urinate, however is unable to relax the
external sphincter and to start urination, or urination stops
involuntarily during the act of micturition, due to a sphincter
spasm. Contrary to urge incontinence, detrusor-sphincter
dyssynergia causes retention. It is also caused by lesions
within the central nervous system above the sacral spinal
cord. Spastic bladder and detrusor-sphincter dyssynergia may
be combined.

c.) Flaccid neurogenic bladder: the bladder wall is hypotonic
and bladder capacity increases. It is caused by lesion in the
sacral spinal micturition center (S2-4) or distally (conus,
cauda equina, peripheral nerves). The bladder wall is
insensitive and paralyzed, which leads to over-filling of the
bladder. Eventually overflow incontinence, constant dripping
of the urine may occur.

d.) Frontal lobe incontinence: In central nervous system
disorders affecting the frontal lobes, detrusor hyperactivity
(urge incontinence) develops or social behavior regarding
micturition is altered.

II./2.8.2. Disorders of defecation

The stimulus of defecation is the tension of the rectal wall, conveyed
by the pelvic plexus to the S2-4 spinal segments. The striated muscle
of the external sphincter is under voluntary control. Stimulation of the
parasympathetic ganglia (inferior mesenteric ganglia) increases the
peristaltic movements of the intestines and relaxes the external
sphincter. Stimulation of sympathetic fibers decreases peristaltic
movements. Transverse lesion of the spinal cord above L1-2 (the
hypogastric nerves originate in these segments) causes fecal retention.
Lesion of the sacral segments may cause fecal incontinence.

Description of normal findings:

Normal micturition and defecation, no complaints indicating
incontinence or retention.


