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Female reproductive system: Structure & Function: prolapse and incontinence

Regional anatomy: the pelvis
-
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There are 3 key organs of the female pelvis: the bladder, the internal genitalia and the
rectum. These are supported by the pelvic floor diaphragms, suspensory ligaments and
the perineal body.
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A. Levator ani complex: a group of muscles that form the pelvic floor, shaping a “hammock” for
the pelvic organs.
a. A1: External urethral sphincter: formed where the levator ani wrap around the urethra.
The EUS is a voluntary muscle regulated by nicotinic receptors for the pudendal nerve.
b. A2: Puborectal sling formed where the floor wraps around the rectum. It creates an
acute angle in the rectum. This helps retain the feces in the rectum prior to defecation.
The floor overlies the pectinate line that separates the rectum, an endodermal organ,
from the anus, which is an ectodermal organ formed from the body wall.
B. Urogenital diaphragm (aka triangular ligament): a second diaphragm that connects the pubis
and ischial tuberosities to the perineal body (C). It is mostly used now as a landmark for
urethral injuries. Injuries deeper than the diaphragm are clinically more severe.

C. Perineal body: this is a fusion point of multiple connective tissue elements of the perineum.
It can be stretched during delivery, leading to herniation or protrusion into the vagina by the
bladder (cystocele) or rectum (rectocele).
1. Round ligaments: arising off the uterine fundus, these are more important in giving the
uterus anteversion (bending forward over the bladder) and anteflexion (curvature forward)
than support. A round ligament can be confused with the fallopian tube during laparoscopy.
2. Cardinal ligaments (2): major suspensory ligament of the uterus.
3. Uterosacral ligaments (3): major suspensory ligaments of the uterus.
-
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A common approach to examination of the pelvis is laparoscopy. The laparoscope is
inserted just below the umbilicus and illuminates the pelvis from a superior location.
o An 2nd instrument is inserted through a more inferior location in the lateral
abdominal wall. This is used for manipulation and surgery.
o Note that the round ligament can be difficult to differentiate from the fallopian
tube.
o The ureter runs posterior to the uterine artery in laparoscopic hysterectomy
(“water under the bridge”).
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Anatomy of the pelvis can be seen through 2 standard CT scan images in transverse
views:
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Function
Micturition:
-
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Normal micturition starts with afferent signaling of the voluntary control center in the
brain in the periventricular gray matter.
o In normal pressure hydrocephalus (NPH), expansion of the ventricles
compromises these tracts, causing reflex overflow incontinence in addition to
dementia and ataxia (“wet, wacky & wobbly”).
Regulation is coordinated by the pontine micturition center in the pons
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A. Voluntary decision to urinate starts in the CNS periaqueductal gray matter,
which signals to the pontine micturition center PMC).
B. The PMC coordinates the multiple nerve pathways involved.
C. Nerve pathways involved in urination:
1. 1st: Relaxation of the external urethral sphincter. This is voluntary
through the pudendal nerve (nicotinic Ach receptor).
2. 2nd: Relaxation of the internal urethral sphincter. Requires inhibition
of the sympathetic nervous system (α1 receptor). There also is
inhibition of the SNS relaxation of the detrusor muscle (β3 receptor).
3. 3rd: Parasympathetic stimulation causes contraction of the detrusor
muscle (i.e. the tunica muscularis of the bladder wall). The smooth
muscle receptor is M3.

Clinical Pathologic Correlation: pathology of structure and function
Uterine prolapse:
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Laxity of the pelvic floor and stretching of the supporting ligaments allows the uterus to
herniate into the vagina.
o The perineal body provides support for the distal 1/3 of the vagina. Laxity leads
to protrusion of the bladder (cystocele) and rectum (rectocele).
o The protrusion of the uterus past the introitus is called procidentia.
Risk factors are parity and age.
Prolapse is a common finding on physical exam as much as 1/3), but only 3-5% of
women complain of symptoms.
Prolapse interferes with sexuality, including body image, and exercise.
Natural history:
o Prolapse is considered progressive until menopause, after which the course is
variable
o Treatment is not necessary unless the symptoms are bothersome.
o Non-surgical treatment: pessary and pelvic floor exercises (Kegel exercises)
o Surgery: many different techniques have been tried.

Incontinence:
-

-
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Epidemiology:
o Found in 10-20% of females
o Risk factors include age, obesity and parity, especially vaginal delivery
Classification:
o Stress incontinence:
 Occurs when the pressure in the bladder exceeds pressure in the urethra
 Symptoms: leakage with increased intra-abdominal pressure (e.g.
coughing, laughing)
 Usually due to a loss of pelvic floor muscle strength and connective tissue
tone.
 Treatment: strengthening of pelvic muscles (Kegel exercises).
o Urgency incontinence:
 Due to detrusor overactivity or increased sensitivity, usually of unknown
etiology
 Symptoms: a sense of urgency associated with urine leakage. The amount
of leakage is often small and may occur at night
 Treatment is anticholinergic (M3 inhibitor)
o Overflow incontinence:
 Leakage often occurs without warning and may be small or large.
A. Outlet obstruction:
• Not commonly seen in females compared to males who get
benign prostatic hypertrophy.
B. Denervation of detrusor muscle:
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Flaccid bladder:
o Peripheral nervous system: diabetes mellitus
o Sacral ganglia: trauma
Reflex bladder:
o Spinal cord: trauma
o Pontine micturition center: stroke
o Periventricular gray matter: NPH, multiple sclerosis.

Testing:
o Bladder stress test:
 With a moderately full bladder, the patient increases intra-abdominal
pressure (e.g. coughing or Valsalva maneuver).
 If there is leakage, this is stress incontinence
o Post-void residual volume:
 A residual volume >150 mL is seen in overflow incontinence.
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Female reproductive system: Structure & Function: prolapse and incontinence
Do You Know It?

1. Name the parts:

2. Name the parts of the CT scan of the pelvis:
A.

B.
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3. What is uterine prolapse and who is most at risk?

4. Describe the steps in micturition, starting with the brain.

5. What are the 3 types of incontinence?

6. What is the pathologic difference between a flaccid bladder and a reflex bladder?
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