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The approach to girls with incontinence differs from that
in adults because the spectrum of problem is different,
the urinary tract is in the process of maturing, a variety
of environmental and houschold intluences atfect lower
urmary tract function at this impressionable age, and
because certain treatment modalities are difficult to
Urinary incontinence is a
This

discussion will deal with the etiology. presentation,

mstitute n a small child.

common problem encountered in practice.

diagnostic approach and treatment principles for
A brief outline of the

normal process of development of lower urinary tract

mncontinence i the girl child.
function is necessary to understand the pathophysiology.
Normal Continence

The
without

‘Incontinence” is the norm in all newborn babies.
bladder empties about 20 times in a day
voliional control by means of a local spinal reflex with
coordinated sphincters. At this age unstable detrusor
contractions are normal and often initiate micturition.
Around 2 vears of age. the child develops the ability to
sense fullness of the bladder although voluntary
postponement may stifl not be possible. In this transition
phase. the child tries to become socially continent by a
voluntary contraction of the pelvic tloor and sphincter.
This "dyssyvnergic” continence 1s however soon replaced
by a central inhibition of the bladder as the nervous system
matures. The usual sequence of continence is-nighttime
bowel control. daytime bowel control, daytime urinary
control and finally nighttime urinary control. Girls tend
to uchteve continence somewhat carlier than boys. Most
children achicve all these steps before the age of 4 years
{Rushton. 1995). It is important to understand these
pathogenic mechanisms since abnormalities in the
development phase can lead to functional voiding
disorders.

Etiology and Presentation of Urinary Incontinence in
Girls

Incontinence is not a disease but a symptom of underlying
disease the cause of which may or may not be obvious.
Incontinence in girls can occur due to a variety of reasons
{Table I'). These problems can conveniently be classified
into 3 groups: anatomic, neurogenic and functional
problems in neurologically normal children (Himsl and
Hurwitz, 1991).

Table | Classification of Urinary Incontinence in girls.

Anatomic

1. Bypass of the sphincteric mechanism-cctopic
ureter

2.

Abnormal storage or sphincteric mechanisum-
exstrophy, epispadias. congenital short urcthra
3. Outlet obstruction with overflow-cctopic
ureterocele, distal urethral stenosis

Neurogenic- myelodysplasia. lipomeningocele,
intradural lipoma, tight filum terminale, dermoid
cyst or sinus, sacral agenesis, spinal trauma,
cerebral palsy.

Functional- nocturnal enuresis. detrusor
instability, non neurogenic neurogenic bladder,
lazy bladder, giggle incontinence

Anatomic causes

Anatomic causes are far less common  an functional
problems but they need to be excluded in cvery child
who comes with incontinence. Anatomic causes occur
because of a structural problem in the storage mechanism.
This may affect the bladder such as exstrophy. or the
sphincteric mechanism, such as in epispadias and
congenital short urethra. The normal continence

mechanism is bypassed by the ectopic ureter. Anatomic
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Neurogenic causes almost always produce other
sensorimotor deficits. Perineal sensation. reflexes,
sphincter tone, gait and spine must be examined. If a
neurogenic cause is suspecred then a micturating
cystourethrogram should be obtained. This may show
the typical tindings of detrusor sphincter dyssynergia-
pine tree appearance of the bladder with irregularity of
the walls due to hypertrophy with or without secondary
vesicoureteric reflux. Similar findings would be noted
in a non-neurogenic neurogenic bladder except that there
would be no neurologic basis to explain the pathology.
In girls with an acontracile bladder{secondary to sacral
agenesis or "Lazy bladder”) the bladder is huge in capacity
with a smooth outine. Plain X-ray of the spine may be
obtatned to confirm a diagnosis of occult spina bifida or
sacral agenesis. MRI of the spine may be necessary to
search for intraspinal lesions.

Urodynamic evaluation 1s mandatory for girls with
neurogenic dysfunction. The findings of detrusor
instability, acontractile bladder or detrusor sphincter
dyssynergia can be confirmed. It 1s important to duplicate
the patient’s symptoms while doing the test otherwise
one may miss the diagnosis. Performing urodynamics in
children requires tremendous patience. skill and
persuasiveness and the author recollects spending over 3
hours in obtaining one reliable tracing! Slow fill
cystometry is recommended to avoid misleading unstable
contractions that may occur at fast filling. Due to the
problems of urodynamic evaluation in children, they are
not recommended as a first line investigation for
functional disorders. Functional disorders may be treated
on an empiric basis initially unless the patient has very
severe symptoins or fails therapy. Similarty micturating
cystourethrogram and cystoscopy should be avoided in
these children unless an anatomic abnormality is
suspected(Himsl and Hurwitz,1991)

Treatment if Urinary Incontinence in Girls

The goals of management for urinary incontinence in
children are upper urinary tract preservation, adequate
storage and emptying of the bladder at low intravesical
pressure, absence of infection, continence. avoidance of
a catheter or stoma and social acceptability. Thus
although continence is desirable and ts the problem that

bothers both the parents and the child, the tirst concern
of the treating doctors is to ensure protection of the upper
urinary tracts by the control of intravesical pressures and
prevention of infections. Sustained intraxy esical pressures
greater than 40 ¢m of water have been shown to cause
deterioration of the upper urinary tracts(Bavendam. 1996

Anatomic Abnormalities

Anatomic abnormalities require surgical correction.
Ectopic ureters require treatment based on the function
of the kidney they are draining, and the presence of
duplication. Nephrectomy or partial tuppery pole
nephrectomy is the treatment of choice if the unit is not
functioning or has poor tunction. It is usualiv not
necessary to remove the complete ureter uniess there s
accompanying reflux. Ina minority of cases when there
is acceptable renal function, a pyelopyelostomy can be
done to anastomose the two urcters or the ureters may he
reimplanted back into the bladder either as a common
sheath implantation along with the duplicated unit or
separately. The latter is chosen when there is refluy in
one of the two moieties. Ectopic ureteroceles are managed
along similar lines. Endoscopic incision of the ectopic
ureterocele can be performed and many children may
require no further treatment.

Exstrophy and epispadias require complex and staged
reconstruction best handled by speciahzed units doing
sufficient number of these procedures. In contirmed

urethral stenosis urethral dilatation is preformed.
Neurogenic and Functional Abnormalities

These two entities are grouped together since the
approach to treatment 1s similar and based on the
urodynamic abnormality found (neurogenic) or suspected
(functional, as intial empiric therapy). The abnormality
is classified into problems of storage or problems of
emptying and each of these are subclassified into bladder
and outlet problems (Wein, 1984). For instance. a patient
with detrusor instability has a problem of storage with
the bladder. A patient with detrusor sphincter dvssyneruia
has a problem of emptying, with the outlet as well as
often, a storage problem with the bladder due to secondary

instability or hyperreflexia. In patients with an
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Table 2 Commonly Used Drugs in the Treatment of
Childhood Incontinence

Minimum Dose Maximum dose
0. 5mg/kg bid
0.2mg/kg bid

0. 7mg/kg od

Drug
Propantheline 0.5mg/kgqid
o.2mg/kgqid

I 2mg/kend

Oxybutynin

Tmipramine

acontractile bladder there ts an emiptying with the bladder.

It s important to understand that an individual patient
miy show features belongimg to multiple categories and
treatment must then be directed primarily at the
predomimant urodynamic findmyg followed by less
important findings in order of priority. Thus the treatient
protocol below should be viewed as a trouble-shooting
cookbook: the correct recipe for the complete meal has

to be selected for the imdividual young guest!

Therapy o mmprove storage by the bladder- The first
hine agent 1s oxybutynim which has recently been
mtroduced mto the Indian market( Table2). This drug
has anticholinergic actuvity, direct simooeth muscle relaxant
etfect and o local anacsthetic effect. There is inhibition
funstable bladder contractions which can be confirmed
on urody namics if necessary. Propantheline bromide is
apure anticholinergic drug which was being used in India
prior o the availability of oxybutynim and can still be
used sinee 1t probably as effective. Both these drugs
may have anticholimergic side effects such as drvness of
mouth or constipation. It there s blurring of vision or
dizzmess then the drug may have o be discontinued.
Imipranune 15 another drug used to improve stroge. The
exact mechanism is unclear. It reduces unstable
contractions and additionally improves outlet resistance
(Wein, 1991). In children with giggic incontinence the
centrally acting drug methvIphenidate has been found to
be effecuvetWojetk and Kaplan, 199%)

Calcum antagontsts such as nifedipine and terodiline |
potassium channel openers such as mioxidil, glipizide,
and pinacidil. beta adrenergic agonists, alpha adrenergic
antagonists and prostaglandin mhibitors are other potential

options being assessed for the future (Wein, 1991)

Therapy to increase outlet resistance- Primary outlet
weakness (sress incontinence) in girls without anatomic
abnormalities 1s very rare. In outlet weakness due to
anatomic abnormalities such as epispadias, the treatment

1s surgical correction of the abnormality.

Therapy to improve bladder emptying- Several drugs have
been tried for improving the detrusor contractility in
patients with acontractile bladders such as bethanechol
or perinorm but none of them have been shown to have
PGE,. F alpha and GABA

antagonists are other agents being tried (Wein, 1991,

any objective eftect.

Certainly, any child with an overdistended bladder and
overflow incontinence must have a period ot bladder
drainage by a catheter to allow the bladder musculature
to regain whatever lost tone that it is capable of regaining.
But if after this rest. the bladder remains acontractile.
medicines do not help and such children may require to
be taught CISC or clean intermittent self catheterization.
Valsalva or Crede’s manouver, or trigger voiding may be

used in selected patients with neurogenic bladder.

Therapy to decrease outlet resistance- In children with
detrusor sphincter dyssynergia, there 15 a need to reduce
outlet resistance at the time of voiding. There are however
no reliable drugs that can do that. The external
sphincter(which is involved most often in the
dyssynergia) is a striated muscle.  All striated muscle
relaxants tend to cause unacceptable side effects at doses
that relax the sphincter. These are drugs such as baclofen
or diazepam (Wein, 1991). Injection of botulinum toxin
into the external sphincter area has been tried with mixed
success(Stemhardt et al. 1997)

Circumventing the problem- In patients with intractable
acontractile bladders or dyssynergic sphincters the
problem has to be “hbypassed™ by placing the child on
clean mtermittent self catheterztion (CISC). Several
studies have shown the feasibility of (CISCyin small
children and the most important factors in success have
been shown to be the motivation of the instructor, the
initial experience and the motivation of the family. The
fristof these is most crucial. The author has taught CISC
even to a 4 years old girl who developed neurogenic
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bladder after surgery for a midline dorsal sinus which
happened to be going into the spine (Figure 3). CISC is
a major conceptual advance in urology in this century
and has saved the lives of numerous patients with
neurogenic bladder(Kass, 1979:; Plunkett and Braren,
1979). In children with associated detrusor hyperreflexia,
intravesical instillation of oxybutynin, capsaicin and other
agents have been used to reduce bladder pressures
(Kaplinsky et al. 1996: Dasgupta et al, 1997)

Other
approaches continue to be pursued for the management

modalities-  Several non-pharmacologic
of these patients. How many of these will find widespread
acceptance is difficult to judge at this stage. The authors
have no personal expertence with them but some are
promising. Pelvic floor relaxation biofeedback was found
to cure 829% of girls with urodynamically proven
functional voiding problems at a follow up of 6 months
(Bozorgi et al. 1996). Maximal electrical strimulation
of the anal canal was found to reduce the unstable

bladders (mean age 9.7 years) at a mean tollow up of
I4.5 month the of n .r ri
owdr and Kraij, 1996).
modification with biofeedback was used on 95 children
(86 girls) for 10 days with improvement in 81% at 6
months, (Vijverberg et at, 1997)

stimulation . ». Behaviour

The treatment of constipation has an independent strong
beneficial effect in those girls in whom it is found. In a
study of urinary incontinence in 234 children with chronic
constipation it was noted that 29% of children has daytime
incontinence of daytime incontinence and 34% has
nighttime incontinence at presentation and there was
disappearance of daytime incontinence in 89% and night
time incontinence in 63% following relief of constipation.
Children may need initial enemas to empty the colon.
Subsequently, a high fiber diet, plenty of fluids and
education of parents and children are important in keeping
the colon empty. Constipation must always be actively
searched for and treated aggressively in these children
(Loening-Baucke, 1997).

Timed voiding 1s a useful adjunctive tool in girls with
poorly conractile bladders or those with detrusor
nstability at large volumes but a stable bladder at small

e JOURNAL OF OBSTETRIC > ANtz G VYNAECOLOGY Or iNnuna

volumes of bladder filling (Wojcik and Kaplan. 1998).
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