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Urinary incontinence
- Anatomy and physiology of bladder and bowel -

Jung Won Lee, M.D.

Department of Pediatrics. College of Medicine. Hallym University, Seoul, Korea

'The genitourinary tract and gastrointestinal system are interdependent but share the same embryological origin, pelvic region,
and sacral innervation. Although children with voiding disturbances often present with bowel dysfunction, this coexistence
was considered coincidental until recently. However, it is now accepted that dysfunction in emptying of both systems is
interrelated. Afferent impulses carrying sensory information are transmitted through the spinal cord and brainstem toward
several cortical and subcortical areas, resulting in conscious control of the bladder and bowel. Alteration in these afferent
pathways can result in dysfunction, including urinary and fecal incontinence. Distal gastrointestinal tract problems such as
constipation might induce an inhibitory rectovesical reflex that interferes with normal voiding. Therefore, lower urinary tract
function seems to be closely associated with distal gastrointestinal tract function. (Korean J Pediatr 200851:1136-1139)
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Table 1. Nuclei and Nerve Roots for Bladder and Bowel Function
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Pathways

Nuclei for motor pathway Nerve roots

Bladder function
Detrusor and urethral afferents
Somatic innervation of urethral sphincter
Somatic innervation of pelvic floor muscles
Parasympathetic innervation of detrusor
Sympathetic (a@,/) innervation of bladder neck, urethra and
bladder dome

Bowel function
Rectal and pelvic floor afferents
Somatic innervation of external anal sphincter
Somatic innervation of pelvic floor muscles

Parasympathetic innervation of internal anal sphincter, descending

colon, and rectum
Parasympathetic innervation of gut above the splenic flexure

- S2, S3, S4
Onuf’s nucleus S3, S4
Anterior horn S2, S3, S4
Sacral parasympathetic nucleus S2, S3, S4
Intermediolateral cell column T11, T12, L1
- S2, S3, S4
Onuf’s nucleus S3, S4
Anterior horn S2, S3, S4
Sacral parasympathetic nucleus S2, S3, S4
Dorsal motor nucleus of vagus CN X
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Fig. 1. The parasympathetic pathway responsible for bladder
emptying”. The spinal parasympathetic nerve is activated,
leading to bladder contraction, predominantly via acetylcholine
activation on muscarinic receptors (M2/M3) in detrusor while
simultaneously relaxing the urethral sphincter.
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Fig. 2. The sympathetic pathway responsible for bladder sto-
rage’. Sensory input during bladder filling results in an incre-
ase in sympathetic tone. Norepinephrine release from the hypo-
gastric nerve stimulates S 3-adrenergic receptors in the bladder
to cause the smooth muscle to relax as well as « —adrenergic
receptors in the smooth muscle of the bladder neck and proxi-
mal urethra to contract.
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