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What about pregnancy and childbirth? For quite a few years 
now the debate has been over whether it’s pregnancy itself or 
the delivery that predisposes to prolapse. Both epidemiological 
and observational cohort studies have now shown that the main 
factor in the causation of prolapse is vaginal childbirth, and it 
seems we’ve recently worked out how it happens. 

The levator ani muscle has to stretch enormously in childbirth, 
by a factor of anywhere by between 25 and 250%, depending 
on the distensibility of the muscle in a given individual. Skeletal 
muscle is supposed to rupture once it is stretched beyond a 
factor of 1.6, but in pregnancy other rules apply. Amazingly, 
most women in fact don’t do major damage. Some overstretch 
the levator which causes excessive distensibility (‘ballooning’), 
and this is associated with symptoms and signs of prolapse of all 
three compartments(11). We call this ‘microtrauma’. Others 

suffer ‘macrotrauma’, that is, the lowermost part of the levator 

muscle, the puborectalis, is shorn off the pelvic sidewall during 

crowning of the baby’s head. We’ve shown that this trauma is 

the result of childbirth(12), that it can be detected in Labour 

Ward(13), and that the risk is strongly associated with age at 

first delivery and vaginal operative delivery(14). This kind of 

trauma can be palpated(15), although confirmation by imaging is 

preferable.

While there clearly are lots of other factors, levator tears 

(‘avulsion injury’) are the most substantial risk factor for female 

pelvic organ prolapse that we’ve found so far. This applies mainly 

to prolapse of the bladder and uterus (see Table).

Cystocele 
(n=781)

Uterine 
prolapse
(n=681)*

Rectocele 
(n=781)

  

Unilateral avulsion 2.2 (1.9-2.7) 2.0 (1.0-4.1) 1.2 (0.9-1.7)

Bilateral avulsion 2.5 (2.1-3.0) 7.1 (4.3-11.6) 1.6 (1.2-2.1)

  

Any levator avulsion 2.3 (2.0-2.7) 4.0 (2.5-6.5) 1.4 (1.1-1.7)

Table 1: Relative Risks of significant prolapse (stage 2 and higher) in 

women with levator avulsion relative to women with intact levator ani. 

The figures in parentheses signify confidence intervals. 

Patients with unilateral avulsion are 2-4 times more likely to 

have a stage 2 or higher prolapse of the bladder and uterus. 

For bilateral avulsion this relationship is even stronger, with a 

sevenfold increase in the risk of uterine prolapse. Our findings 

are consistent with results recently obtained by magnetic 

resonance imaging(16). It is very likely that delivery-related 

major levator trauma (‘avulsion injury’) represents a significant 

part of the ‘missing link’ between vaginal childbirth and prolapse. 

I have little doubt that we will soon learn how to predict and 

prevent such trauma, but of course all such efforts come too late 

for those who see us with prolapse. To benefit those women we 

will have to focus on developing secondary repair techniques, 

or at least surgical techniques that focus on compensating 

for levator trauma. And of course we’ll have to learn how to 

diagnose levator avulsion, whether it be on imaging or on clinical 

examination. If you’re interested in this topic we’ll hold a course 

on ‘Pelvic Floor Assessment’ in July 2008 at Nepean Hospital. 

For further information email me at hpdietz@bigpond.com.

Continued from front page

Figure 2:  Levator defects can be palpated. The defect visible on 
ultrasound (right image) is evident as a widened gap between 

the urethra and the insertion of the puborectalis muscle on the 
pelvic sidewall on vaginal examination as illustrated on the left. 
A full avulsion is defined as a complete absence of muscle fibres 
on the inferior pubic ramus- that is, there is no muscle palpable 

over the bony surface of the inferior pubic ramus.

Figure 1: The relationship between age and cystocele descent.
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Figure 1:  Typical right- sided levator avulsion injury as diagnosed in Delivery Suite (left) after a normal vaginal delivery at term, on 3D 
ultrasound (center) and on magnetic resonance imaging (right) three months postpartum. This patient was asymptomatic apart from deep 

dyspareunia. The defect is indicated by a *.
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DETRUSOR OVERACTIVITY
The normal bladder is a compliant reservoir that only 
contracts under voluntary control during micturition. An 
unstable bladder is one that contracts involuntarily or can 
be provoked to do so.

The motor nerve supply to the detrusor muscle is via the 
parasympathetic nerve fibres, specifically to the pelvic 
nerve (S2-4). Its effects are mediated by the transmission 
of acetylcholine on muscarinic receptors. Sympathetic 
innervation is derived from the hypogastric nerve and acts 
predominantly on beta-adrenoreceptors to cause relaxation 
of the detrusor.

A detrusor contraction is initiated at the rostral pons. 
Efferent pathways emerge from the sacral spinal cord as 
the pelvic parasympathetic nerves and run forwards to the 
bladder. Acetylcholine is released at the neuromuscular 
junction, which results in a co-ordinated bladder 
contraction. In order to achieve normal detrusor function 
a balance between parasympathetic and sympathetic 
stimulation is needed.

Detrusor overactivity is defined as a condition in which the 
detrusor contracts objectively on urodynamic testing either 
spontaneously or on provocation, during bladder filling.

The uninhibited contractions give rise to frequency, 
nocturia, urgency, urge incontinence and nocturnal 
enuresis. Most commonly patients have a multitude of 
these symptoms.

The pathophysiology of this condition is not fully 
understood. In a minority of women there is a detectable 
underlying neurological cause for their symptoms, but 

this is unusual. Detrusor overactivity may arise from 
poorly learnt bladder control as an infant. There is a 
strong association between childhood enuresis and the 
development of detrusor overactivity in adult life. Many 
women with detrusor overactivity show evidence of 
abnormal psychoneurotic state.

Increased sensitivity of nerve endings in the bladder to 
local stimuli may result in abnormal reflex responses that 
result in frequency and urgency. It is thought that there 
is a change in the properties of smooth muscle of the 
detrusor, which predisposes to unstable contractions. This 
change is caused by long-term reduction in the functional 
innervation of the bladder wall. 

Although detrusor overactivity has no known aetiological 
factor, it is more common in women who have had vaginal 
deliveries.  It has been well established that there is a 
relationship between incontinence and the number of 
children. The first child and pregnancy virtually doubles the 
prevalence of incontinence in women from 20% to about 
40%.1

Clinical presentation is usually:

frequency,•	
nocturia,•	
urgency,•	
urge incontinence•	
stress incontinence•	
nocturnal enuresis•	
coital incontinence.•	

The main therapies are:

drug therapy;•	
behaviour therapy;•	
maximal electrical stimulation;•	
botox injection;•	
augmentation cystoplasty;•	
urinary diversion. •	

The last two therapies are used in extreme cases only, when 
there is severe compromise in the patient’s quality of life.

Overactive bladder is a chronic condition and treatment is 

1   �Millard RJ “Epidemiology (Australia) in Cardozo L & Staskin D (eds) 
Textbook of Female Urology and Urogynaecology (Isis Medical Media Ltd: 
London; 2001) 40
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An example of  phasic detrusor contractions of an overactive 
bladder during the filling phase of urodynamic studies 
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