Monogréfico: Reflujo Vesicoureteral

Arch. Esp. Urol., 61, 2 (218-228), 2008

VESICO URETERAL REFLUX AND ELIMINATION DISORDERS

I. Alova and H. B. lottmann.
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Summary.- Two kinds of elimination disorders can be asso-
ciated with Vesico Ureteral Reflux (VUR): pure bladder elimina-
tion disorders or combination of bladder and bowel elimina-
tion disorders. An elimination disorder is always a factor which
worsens the prognosis of VUR, as it increases the risk of infec-
tious complications and thus presents a threat for the upper
urinary fract. Regarding pure bladder elimination disorders, a
chronic urine residue is observed in four clinical situations: the
syndrome megacystismega urefer; the mega bladder without
mega urefer, but with VUR; high grade massive VUR without
a mega bladder; organic obstructions of the urethra (such as
posterior urethral valves.). VUR associated with urine and fecal
elimination disorders cover functional pelvi perineal dyscoordi-
nation, bladder sphincter dysynergia, disturbances of visceral
moitricity and anal sphincter function. The most characteristic
type is represented by the neuropathic defrusorsphincter dys-
function; also enter in this category neurogenic non-neurogenic
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bladders (Hinman’s syndrome); However the vast majority of
urine and fecal elimination disorders is represented by non
neuropathic perineal dyscoordination associating at various
degrees: voiding postponement, lack of sphincter relaxation
during micturation, interrupted voiding, and constipation.

The diagnosis of elimination disorders associated with VUR is
based on non invasive investigations such as anamnesis and
drinking/voiding chart in children and adolescents, and “four
observation fest” in infants. Ulirasound and uvroflowmetry are
also useful tools. Invasive investigations include mainly voiding
cystourethrography and urodynamics, ideally combined in vi-
deo urodynamic studies. The management of urinary and intes-
tinal elimination disorders is based on the prevention of infec-
tions, the suppression of the post voiding residual urine and the
treatment of an associated constipation. If surgical treatment
of VUR is needed, it must be associated to the management
of elimination disorders in the peri operative period. In many
instances, an appropriate freatment of elimination disorders
often leads to the VUR resolution.

Keywords: Vesicoureteral reflux. Dysfunctional voiding.
Bladder sphincter dyssynergia. Neuropathic bladder. Eimina-
tion disorders. Hinman syndrome. Ochoa syndrome. Clean
infermittent catheferization.

Resumen.- Dos fipos de frastornos de la excrecion pueden
asociarse con el reflujo vesicoureteral (RVU: trastornos puros
del vaciado vesical o combinaciones del vaciado vesical y la
excrecion de heces. Un frastorno de la excrecién es siempre
un factor que empeora el prondstico del RVU, porque aumenta
el riesgo de complicaciones infecciosas y por lo tanto repre-
senfa una amenaza para el fracto urinario superior. En rela-
cién con los trastornos puros del vaciado vesical, se observa
un residuo urinario crénico en cuatro situaciones clinicas: el
sindrome megavejiga-megauréter, la megavejiga sin megau-
réter pero con RVU, el RVU de alfo grado masivo sin megave-
jiga, y obstrucciones orgdnicas de la uretra [como valvas de
uretra posterior).
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EI RVU asociado con frastornos de la excrecién vrinaria 'y fecal
cubre la descoordinacion pelviperineal, la disinergia detru-
soesfinferiana, y las alteraciones de la motricidad visceral y de
la funcion del esfinter anal. El tipo mdés caracteristico estd re-
presentado por la disfuncién detruso-esfinteriana neuropdtica;
también entran en esta categoria las vejigas neurégenas no
neurogénicas (sindrome de Hinman); sin embargo la inmensa
mayoria de los trastornos de la excrecién urinaria y fecal estén
representadas en la descoordinacién perineal no neuropdtica
que se asocia en varios grados: refraso de la miccién, falta
de relajacién del esfinter durante la miccion, miccién inferrum-
pida y estrefiimiento.

El diagnéstico de los frastornos de la excrecién asociados
con RVU se basa en pruebas no invasivas como la anamne-
sis, los diarios de ingesta liquida y miccionales en nifios y
adolescentes, y cuatro pruebas de observacién en lactantes.
la ecografia v la flujometria son también pruebas diles. Las
pruebas invasivas incluyen principalmente la cistouretrogrrafia
miccional seriada y el estudio dinédmico, idealmente combina-
das en los estudios videourodindmicos. El tratamiento de los
trastornos de la excrecién urinaria e infestinal se basa en la
prevencién de las infecciones, la supresion del residuo post-
miccional y el tratamiento del estrefiimiento asociado. Si fuera
necesario fratamiento quirdrgico del RYU, debe asociarse con
el tratamiento perioperatorio de los trastornos de la excrecion.
En muchos casos, un fratamiento apropiado de los frastornos
de la excrecion conduce con frecuencia a la resolucion del
reflujo vesicoureteral.

Palabras clave: Reflujo vesicoureteral. Miccién disfun-
cional. Disinergia defrusoesfinteriana. Vejiga neurégena.
Trastornos de la excrecién. Sindrome de Hinman. Sindrome
de Ochoa. Auto cateferismo.

INTRODUCTION

Two kinds of elimination disorders can be asso-
ciated with Vesico ureteral reflux (VUR): pure bladder eli-
mination disorders or combination of bladder and bowel
elimination disorders. An elimination disorder is always a
factor which worsens the prognosis of VUR, as it increases
the risk of infectious complications and thus present a threat
for the upper urinary tract. Elimination disorder once identi-
fied has to be managed adequately.

Vesico ureteral reflux and isolated bladder elimi-
nation disorders

A chronic bladder urine residue is observed in four
clinical situations: the syndrome megacystis-mega ureter; the
mega bladder without mega ureter, but with VUR; high gro-
de massive VUR without a mega bladder; organic obstruc-
tions of the urethra (such as posterior urethral valves ...).

Syndrome mega cystis — mega ureter
The megacystismegaureter syndrome — has a radio-
logical definition: it consists of an association of a huge

bladder, usually with a thin wall and a high grade primitive
VUR (Figure 1a). The massive ureteral dilatation is the con-
sequence of the constant recycling of high volume of urine
refluxing from the bladder into the ureters. Burbige et al re-
ported a series of 29 children diagnosed between the new-
born period up to the age of 13 years: 74% of them had
presented febrile urinary tract infections. In fourteen initial
cases the inaccurate diagnostis of urethral obstruction was

FIGURE 1A. Vesico ureteral reflux and isolated bladder
elimination disorders:
a- Syndrome mega cystis — mega urefer.
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established, inappropriate conservative management and
five of them deteriorated their renal parenchyma. In the 15
more recent cases an early stage vesico-ureteral reimplan-
tation resulted in the preservation of the renal function and
suppression of post voiding residue (1). The same group of
authors underlines the interest of an antenatal diagnostis
, an early preventive antibioprophylaxis even if most of
these patients will need surgery due to recurrent infections
and/or persistent massive VUR (2).

Megacystis with VUR without mega uvreter

A large bladder with a thin wall can also be asso-
ciated with a low grade VUR (Figure 1b). Contrary to the
above described situation, the megacystis is not consecuti-
ve fo a massive refluxing volume of urine, but more likely
to a deficient contractility of the detrusor. VUR is due to
a muscular back support deficit in the intra mural ureteral
tract. These patients frequently have a significant amount
of residual urine, and even if an antenatal diagnosis has
been established, an early preventive antibioprophylaxis is

not effective to prevent recurrent severe pyelonephritis in
the neonatal period. A vesico ureteral reimplantation usua-
lly gives unsatisfactory results and essentially the regular
and complete evacuation of residual urine, if necessary via
clean intermittent catheterisation, is the most appropriate
therapeutic approach.

Massive VUR without megacystis

High grade massive VUR with a dilatation of up-
per urinary tract, mostly bilateral, associated with a small
bladder capacity is almost exclusively observed in male
infants (Figure 1¢) (3-5). The largest series of patients, re-
ported by Yeung and al includes 155 infants. 28% of boys
in this study and only 5% of girls presented extended pa-
renchymal lesions (4). A majority of these boys with a high
grade vésico-ureteral reflux had bladder dysfunction with a
very high voiding pressures, associated with a small func-
tional capacity and overactivity during the filling phase (6).
These infants had less number of voidings, compared to
infants of the same age and significant amount of residual
urine (7). In most cases these hyper contractile, small func-
tional capacity bladders with high voiding pressures evolu-
te to large capacity hypo-contractile low-pressure bladders
with an incomplete emptying during voiding (8). This evolu-

FIGURE 1B. Vesico ureteral reflux and isolated bladder
elimination disorders:
b- Megacystis with VUR without mega urefer

FIGURE 1C. Vesico ureteral reflux and isolated bladder
elimination disorders:
¢ Massive VUR without megacystis
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tion, is similar to that of bladders above a cervico-urethral
organic obstruction (such as valve bladders), and could be
due to high outlet resistances related to a congenital detru-
sorsphincter dyscoordination.

Structural cervico-urethral obstructions

They are almost exclusively represented by pos-
terior urethral valves (Figure 1d). One third of boys, who
have a posterior urethral valve at birth, will present at some
stage a more or less severe renal insufficiency (9-10). Even
if renal dysplasia is the main factor of renal failure, urinary
tract infections, vésico-ureteral reflux and especially asso-
ciated bladder dysfunction have a negative impact on the
remaining renal parenchyma (11). Bladder dysfunction is
secondary to the cervico urethral obstruction and persists

FIGURE 1D. Vesico ureteral reflux and isolated bladder
elimination disorders:
d- Structural cervico-urethral obstructions: posterior urethral
valve.

during childhood and adolescence even after resection of
the valve (12-13). Holmdahl et al demonstrated, that an
initial small functional capacity hyper contractile bladder
will end up as a hypo contractile bladders with a large func-
tional capacity; default of emptying is constantly observed
(14). An association of such a bladder dysfunction with re-
sidual urine and VUR is a pejorative factor for the renal pa-
renchyma. An other example of situation with a high risk for
the upper urinary tract is that of a bladder extrophy, after
total reconstruction in the neonatal period. These children
have very small bladders, almost constant bilateral vésico-
ureteral reflux because of elevated peripheral resistance,
created by cervico-urethral reconstruction, associated with
a disturbance of bladder contractility. Most of these patients
present in the neonatal period frequent and severe episodes
of pyelonephritis (Figure Te).

VUR and association of urine and fecal elimina-
tion disorders

These disorders cover functional pelvi perineal
dyscoordination, bladder sphincter dysynergia, disturban-
ces of visceral motricity and anal sphincter function. The

FIGURE 1E. Vesico ureteral reflux and isolated bladder
elimination disorders:
e- Bladder exstrophy: reconstruction of bladder neck in the
neonatal period, massiveVUR; recurrent pyelonephritis.
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most characteristic type is represented by the neuropathic
detrusor-sphincter dysfunction; also enter in this category
neurogenic non-neurogenic bladders (Hinman’s syndrome);
However the vast majority of urine and fecal elimination
disorders is represented by non neuropathic perineal dys-
coordination associating at various degrees: voiding pos-
tponement, lack of sphincter relaxation during micturation,
interrupted voiding, and constipation.

Elimination disorders, associated with a VUR related to neu-
rogenic detrusor-sphincter dyssynergia

VUR associated with a bladder-sphincter dysfunc-
tion is secondary to alteration of detrusor characteristics
and detrusor-sphincter dyscoordination (Figure 2a). Low
bladder compliance and elevated peripheral resistance
lead both to VUR and incomplete bladder emptying. Simul-
taneous measurement of detrusor pressure and peripheral
resistances allowed Mc Guire et al to define the bladder
pressure at which occurs urine leakage (leak point pressure
or LPP) and to correlate that pressure with a risk of progre-
ssing renal parenchymal lesions, particularly when a high
pressure VUR is present. 42 children with meningomyeloce-
le were followed during seven years. 15 (68%) of 22, who
had a leak point pressure above 40 cm of water, had a
VUR (15). VUR and elevated bladder pressures represent a
direct threat for to the renal parenchyma; this threat is am-
plified by urinary tract infections secondary to urinary stasis
related to chronicle post voiding residue and fecal stasis
due to default of colon contractility. Cohen et al in a refros-
pective study of 180 children with myelomeningocele, who
were followed by cystographies and DMSA renal scans,
observed that 90 children (50%) developped renal scars
along follow up; 75% among them had a documented VUR

FIGURE 2A. Neuropathic bladder with high pressure VUR

secondary fo sacrum agenesia.

(16). An appropriate preventive management of bladder
and intestinal emptying are often effective to prevent the
development of VUR and it's parenchymal complications.
We reviewed the charts of 150 patients with a neurogenic
bladder, followed at a single institution: 68 of them with
a congenital neuropathic bladder, who's appropriate ma-
nagement had been delayed, 22 (32%) had a VUR and
half of them -12- had renal scarring while amongst the 51
children with an acquired neuropathic bladder, and who
generally have been managed at an early stage with Clean
Intermittent Catheterization (CIC) and anticholinergics, 8
(16%) have developed a VUR and only 3 renal parenchy-
ma lesions (17).

Elimination disorders, associated with a VUR secondary to
severe non neurogenic detrusor-sphincter dyssynegia

This condition was first described by Frank Hin-
man in the early seventies (18). The detrusor-sphincter dis-
synergia (DSD)and its consequences are comparable with
that of a DSD of neuropathic origin, but no neurological
lesion can be identified (so the diagnosis is made by elimi-
nation of a neurological condition). In fact, an inability of
the sphincter to relax or even worse it's active contraction
during the voiding phase is of comportemental origin; it is
often observed in case of severe psychological traumatism
(parental separation, victims of sexual abuse, parental alco-
holism efc). The clinical signs are: urinary incontinence, re-
current urinary tract infections, constipation and encopresis.
VUR secondary to detrusor-sphincter dysfunction is often a
high pressure dilating reflux in the context of a low bladder
compliance Figure 2b. Such VUR is observed in more than
half of the patients and presents a real danger for the re-
nal parenchyma, as a majority of these patients have renal
scars at the moment of the diagnosis. The renal prognosis is
particularly pejorative as the management of these patients

FIGURE 2B. Bladder sphincter dyssinergia in an Hinman
syndrome.
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is particularly difficult and recurrences are frequent (19-21).
A particular case of non neuropathic neuropathic bladder
is the Ochoa syndrome probably related to a dysfunction
of the pontine micturation center together with a dyscoordi-
nation of the facial muscles giving the patient a very parti-
cular crying expression while smiling 20 ; due to an often
late diagnosis, most of these patients develop significant
parenchymal damage and renal insufficiency. Figure3 a-;
although classified in this chapter, there is usually no fecal
elimination disorder associated with the Ochoa syndrome

Elimination disorders and VUR associated with a perineum-
sphincter dyscoordination

Whatever could be the initial reason (interrupted
voiding, adaptation to the uninhibited bladder contraction
due to overactive bladder etc), some children develop an
habit to contract their urethral sphincter as a reaction to the
contractions of their bladder. Sometimes they reinforce the
tonus of the sphincter contracting the muscles of the perineum
and adopting the characteristic postures (cross their legs,
“dancing” at the place, squatting efc). These inappropriate
habits during the filling phase of the bladder could create a
deficit of relaxation of the sphincter during the voiding pha-
se and as a consequence incomplete bladder emptying and
secondary VUR. This dyscoordinated voiding generally is as-
sociated with an equivalent dysfunction of the anal sphincter
with constipation (which can also induce uninhibited bladder
contractions). Incomplete relaxation of the sphincter presents
like a staccato voiding or plateau voiding at uroflowmetry.
Reinforcement of outlet resistances during bladder filling

FIGURE 3A. Typical “crying” smiling face in a Ochoa

syndrome.

and lack of sphincter relaxation during voiding provoque
detrusor hypertrophy, elevated voiding pressures and high
pressure VUR, which represents a risk factor for the renal po-
renchyma. Post voiding residual urine increases risk of UTI.
On imaging the bladder wall is trabeculated and thin with
a limited functional capacity. These children generaly have
diurnal and nocturnal urinary incontinence (22-25). Koff
and all reported an associated VUR in half of 53 children,
presenting with recurrent urinary fract infections, uninhibited
bladder contractions on urodynamics and without associated
neurological conditions (26). Mayo and Burns reported a
significantly higher incidence of VUR (50%) in 30 children,
who had a dyssynergic voiding (73% had a symptomatic
UTls), compared to a second group of 97 children who had
isolated bladder overactivity without dysynergia (they presen-
ted with urinary incontinence, 24% only had a VUR) and a
third group of 64 children with diurnal urinary incontinence
without urodynamic anomalies (31% had urinary infections
and only 8% of them had VUR) (27).

Several studies reported the cure of VUR by treat
ment of associated bladder instability with anticholinergics
(28-31). Also, the amount of post surgical complications
after uretero vesical reimplantation has been reported to be
high in case of an associated uncontrolled bladder dysfunc-
tion (32, 33). Koff developed a theory that bladder insta-
bility induces VUR because of functional obstruction due
to urethral sphincter contractions in response to uninhibited
detrusor contractions; also a relationship exists between
bladder sphincter dysfunction during bladder filling and

FIGURE 3B. Massive right side VUR in the same patient.



224

I. Alova and H. B. lotfmann

VUR (34); identification and treatment of this dysfunction
increases the probability of reflux resolution. In 1998 Koff
and all showed in a prospective study that from 143 chil-
dren with primitive VUR, 66 had symptoms of elimination
disorders: 18 children (27%) had bladder instability; 15
(23%) with an interrupted voiding and 33 (50%) with cons-
tipation. Most of these children presented more than one
of these disorders and all had received antibioprophylaxy.
At least one of these elimination disorders was present in
77% of 70 children, who had recurrent urinary tract in-
fection; only 16% of 73 children without urinary infections
had one of the elimination disorders. 54 (82%) from 66
children with elimination disorders have had vesico ureteral
reimplantation because of recurrent urinary tract infections
under antibioprophylaxy; only 12 {18%) had spontaneous
resolution of VUR. Also, only 16 (21%) from 77 children
without elimination disorders needed a vesico ureteral re-
implantation because of recurrent infection; 61 (79%) had
spontaneous resolution of VUR. Between the three elimina-
tion disorders, the constipation is the one the most frequent-
ly observed in case of recurrent UTls. Finally, most children,
who had complications after vesico ureteral reimplantation,
had an elimination disorder (35). So, the elimination disor-
ders, associated with VUR increases the risk of infectious
complications despite antibioprophylaxis, decreases the
spontaneous resolution rate and increases the risk of com-
plications after the surgery.

Investigation of elimination disorders
* Investigation of urinary elimination disorders

Non invasive investigations:
1. Anamnesis and drinking/ voiding chart:

In children who have achieved voiding control,
anamnesis clarifies voiding and drinking habits, persis-
tence of eventual diurnal or nocturnal urine incontinence,
notion of previous urinary tract infections, frequence of
bowel movements; familial history, particularly regarding
VUR, psychological problems, previous or/and undergoing

FIGURE 3C. Poorly compliant small bladder with dys

synergia.

treatments. Neuro-urological examination, including ob-
servation of voiding and urinary test; examination of the
abdomen, perineum lombo sacral region, genital organs
(including inspection of the uretral meatus), périnéal sensiti-
vity, anal tonus, squeezing reflex, achylean reflexes, ability
to walk on tiptoe and heels. The patient is asked to fill day
by day a drinking and voiding chart with mention of fluid
intfake, when he voids and each time possible (usually at
home) what amount of urine he has eliminated, incontinen-
ce episodes, stool passages, treatments... A drinking and
voiding chart (DVC) is an essential non invasive tool: first,
to collect information about the initial drinking and voiding
habits of the child, then to follow the evolution of the condi-
tion all along the management

2. Four hours observation fest:

In infants, when such symptoms as pollakiuria, ur-
gency and incontinence are not easily identified, this test
has a great importance: It consists in a four hours observa-
tion (generally by mother, assisted by a urotherapy nurse)
of the frequence of micturations, their volume (by weighting
the diapers) and residual urine, measured by ultrasound
after every voiding. The data obtained are compared with
norms for dge (36).

3. Ultrasound:

Ultrasound allows to visualize a dilatation of the
upper urinary tract and eventual parenchymal lesions. It
also allows to evaluate the bladder wall thickness. Imme-
diately affer voiding the volume of residual urine can be
calculated. Being non invasive this investigation can be
often repeated. The quantity of residual urine can also be
measured by Bladderscan®.

4. Simplified urodynamic study:

Simplified urodynamic study consists of a uroflow-
metry combined with a recording of perineum activity using
surface electrodes. This investigation is especially indicated
for the diagnosis of children with VUR associated with elimi-
nation disorders in a context of bladder-sphincter dyscoor-
dination. It is also useful during biofeedback sessions (37).

FIGURE 3D. Maijor right kidney parenchymal damage on the
anterior view of a Tc99 DMSA scan.
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Invasive investigations:

1. Voiding cystourethrography:

Necessary to the diagnostis of VUR, cystography
also provides signs of elimination disorders: It allows to eva-
luate bladder capacity, bladder shape and residual urine,
signs of constipation. During micturation, spinning top sha-
pe of the urethra in girls is a sign of dyssynergia (Figure
4a-b); in boys functional or anatomical urethral obstacle
(diaphragm, posterior urethral valve, stenosis) can also be
identified. In boys, particularly if an urethral abnormality is
suspected, a supra pubic voiding cystouretrogram is prefe-
rable to a retrograde access (38).

2. Urodynamic studies:

The complete urodynamic study consisting of uro-
flowmetry, profilometry, cystometry with or without sphinc-
ter activity recorded by surface electrodes, is rarely nee-
ded. Especially in newborns its interpretation is difficult.
As this investigation requires a retrograde catheterism and

el v o

FIGURE 4A. Bladder sphincter dyscoordination with bowel

fecal impaction and spinning top shape of the urethra.

several bladder fillings, iatrogenic infectious complications
may occur in the context of associated VUR and disorders
of bladder emptying. A high grade VUR also can hide signs
of low bladder compliance. A four hours observation study
in infants or a simplified urodynamic study in older children
are in most situations sufficient. Complete urodynamic study
remains useful in severe elimination disorders, especially
in neurogenic bladders valve bladders, as well as therapy
resistant overactive bladders.

3. Video urodynamic study:

Cystourethrography and urodynamic study are
combined; it allows to limit the number of invasive studies
and provides simultaneous morphological and functional
information.

¢ Investigation of faecal elimination disorders
Non invasive investigations:

1. Anamnesis and calendar:

Additionally to elements, mentioned above, it is
necessary to clarify dietetary habits of the child, frequency
of bowel movements and consistence of stool, presence of
constipation or diarrhoea, undergoing or previous medica-
tion. Palpation of the abdomen appreciates the degree of
constipation; Rectal examination, which is not systematic,

FIGURE 48B. Bilateral associated VUR.
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allows to evaluate the anal tonus and the existence of an
eventual faecaloma.

2. Plain abdomen X-Ray:

Can be helpful for investigation of the degree of
constipation, particularly in children with overweight, when
abdominal palpation is not informative.

Invasive investigations:

Ano-rectal manometry and colonic opacification are rarely
necessary.

Treatment of urinary and intestinal elimination
disorders

Is based on the prevention of infections, the su-
ppression of the post voiding residual urine and the treat-
ment of an associated constipation. If surgical treatment of
VUR is needed, it must be associated to the management of
elimination disorders in the peri operative period. In many
instances, an appropriate treatment of elimination disorders
often leads to the VUR resolution.

* Prevention of the infections

Antibio prophylaxis

VUR and elimination disorders, represents a situa-
tion of high infectious risk for the upper urinary tract. Antibio
prophylaxis is classically considered as an important factor
in infection prevention; however permanent residual urine
and faecal stasis often limit its efficacy and may lead to
selection of resistant bacteria. The principle is to prescribe
an antibiotic once daily, using one third or one fourth of the
therapeutic dose for an acute infection dose. The most fre-
quently used antibiotic is the association of trimetoprim-sul-
fometoxazol or trimetoprim alone. In fact, in the absence of
placebo controlled study, the efficacy of antibio prophylaxis
for the prevention of infectious complications in case of VUR
and elimination disorders remains to be proven.

Circumcision

The prepucial mucosa is a reservoir of potentially
pathogenic bacteria (such as proteus or pseudomonas aeru-
ginosa); children, who have a severe uropathy could benefit
of circumcision, especially when prophylaxis does not help
to prevent UTI(s) and when vesico-ureteral reimplantation is
not indicated or gives poor results (such as reimplantations
in valve bladders or neuropathic bladders). (39-41).

In fact, the best way to prevent an urinary infec-
tion is the suppression of post voiding residual urine and the
treatment of constipation.

e Suppression of post voiding residual urine

Voiding training and biofeedback

For all the children, who are able to control their
micturations, the treatment of bladder emptying disorder as-
sociated with a VUR starts with the drinking-voiding charts
and from drinking and voiding at regular intervals. In the
case of an important residual urine, especially for children

with a high grade VUR and with significant dilatation of the
upper urinary fract, it could be useful to teach the child to
void in several sequences. In these patients voiding in two
or three times allows an optimization of bladder emptying
and may contribute in some instances to avoid intermittent
bladder catheterisations.

Non neuropathic disorders of the bladder-sphincter
coordination are best managed with pelvic floor relaxation,
which must to be taught by a specialized physiotherapist.
Introduced in 1949 by Kegel, the technique of biofeedback
is also used for children, who have urine and/or faecal
elimination disorders because consecutive to a lack of peri-
neum relaxation during voiding or defecation when conven-
tional re-education techniques have failed (42). The activity
of pelvic floor muscles is recorded with surface electrodes,
which allows the child to visualise the muscles contractions.
The aim of the visual or audio stimulation is to teach the
child to relax as much as possible the perineum during the
micturation. For children , to stimulate a good participa-
tion, video games can be adapted to the system The results
reported of the use of this technique are excellent (43, 36).
However approximately one-hour long training sessions are
needed and they require a specialised urotherapist.

Pharmacological treatment

Are given either to improve the bladder contrac-
tility (cholinergic treatment type urecholine, in fact rarely
prescribed nowadays), either to resolve a bladder neck
functional obstruction (alphablockers), either to correct the
detrusor overactivity (anti-cholinergic treatment, such as
oxybutinin). Particularly in the context of an elimination di-
sorder anticholinergics can provoke or worsen a pre exis-
ting constipation; Also oxybutinin can provoke all atropinic
secondary effects. Tolterodine (Detrusitol®) is claimed to
have similar positive effects as anticholinergics with a better
tolerance, but this molecule is not approved for the paedia-
tric usage and there are no controlled studies of its action in
children (44). Favourable positive effects on the relaxation
of the smooth muscle of the bladder neck and posterior ure-
thra have been reported with Alphablokers particularly in
children presenting post voiding residue affer the surgical
treatment of posterior urethral valves (45, 46). Still there
are no controlled studies and the use of alpha blockers is
theoretically restricted to adults.

Clean intermittent catheterisation

If the voiding re-education and pharmacological
treatment are inefficient or impossible (in small children or
in case of neuropathic bladders), for the resolution of resi-
dual urine, particularly if the upper urinary tract is threate-
ned, more aggressive treatments, like clean intermittent ca-
theterisation (CIC), is indicated. This technique, introduced
in the beginning of the seventies by Lapidés (47), clearly
proved its efficacy in prevention of febrile infections and
renal parenchyma scars (48-51). Clean intermittent cathete-
risation permits the resolution of VUR in 30 to 80% of cases
in neuropathic bladders (52-54). This technique was also
proposed as an alternative to cutaneous vesicostomy for the
treatment of massive VUR with a significant residual urine
in infants and in the posterior urethral valves (7). The cathe-
terisation is made either by the child himself, if he is suffi-
ciently autonomous (usually from eight years old), either by
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a caregiver or by the parents. Four to six catheterisations
daily are usually necessary. If the urethra is too sensitive or
difficult to catheterize (particularly in boys, treated posterior
urethral valves), it can be necessary to create a continent
catheterisable stoma as described by Mitrofanoff (55).

Other invasive methods of evacuation of residual post voi-
ding urine associated with VUR

Exceptionally, when all other therapeutic options
are inefficient or could not be realised (deep cerebral palsy,
severe psychiatric disorders), and when exists a real danger
for the upper urinary tract, an incontinent urine derivation
can be considered (temporary type vesicostomy (56-58),
or Y Sober type cutaneous ureterostomy , and even more
exceptionally an ileal conduit or an endoscopic sphinctero-
tomy.

¢ The treatment of constipation

In the patients, who have constipation, associated
with a VUR and urinary elimination disorders, it is essential
to achiev a regular and complete intestinal emptying with
the help of appropriate diet, rich in fibers, limiting chocola-
tes etc; medications facilitating the intestinal transit of feces;
suppositories or retrograde enemas stimulating the exone-
rations. In extreme cases (especially in the neurological
disorders and in the anorectal malformations) a continent
appendico coecostomy as described by Malone is created
to allow antegrade enemas (59).

¢ Surgical treatment of VUR

In case of a high grade primary VUR generating
significant post voiding residue, an ureteral re implantation
can be indicated. In all other cases, the treatment of elimi-
nations disorders is the priority and indications for surgical
VUR treatment are limited. Surgery should not be conside-
red without a péri operative appropriate treatment of elimi-
nation disorders and bladder-sphincter dysfunction.
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