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ABSTRACT

Objective: Patients with complicated nocturnal enuresis might show poor response to various forms
of treatments, the purpose of this study is to urodynamically assess their bladder function and
capacity aiming to predict the underlying cause for their problem and to assess their response to
treatment with desmopressin and anticholinergics(oxybutynin).

Patients and methods: A retrospective study of 63 patients (50 female and 13 male). Their age
ranged between 5-14 years, complaining of complicated nocturnal enuresis. Conducted at the urology
clinic in Jordan University Hospital in Amman. All patients underwent urodynamic study, their data
were analyzed, and treatment was established accordingly. Response was compared between
patients having bladder instability and those with stable bladder, also between those with normal
cystometric capacity and those with reduced cystometric capacity.

Results: Bladder instability was reported in 55 patients (87.3%) as compared to 8 patients (12.7%)
with stable bladder. Also 52 patients (82.5%) had reduced bladder capacity and 11 patients (17.5%)
had normal bladder capacity. Of 52 patients with reduced cystometric capacity, 42 patients (80.7%)
had partial or no response to treatment.

Conclusion: Management of patients with complicated nocturnal enuresis is challenging, and needs
an elaborate efforts to settle the cause(s). Bladder instability and reduced bladder capacity represent
significant part of the underlying etiologies. The reduced bladder capacity is a reliable predictor of
response to treatment with desmopressin and anticholinergics in this group of patients.
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N octurnal enuresis is defined as;
involuntary voiding that occurs during
sleeping at night(l). Approximately 15% of
children are still wetting their beds at night at 5
years of age and 1% at 15 years of age™.
When it is not associated with day time
symptoms it is called monosymptomatic or
uncomplicated nocturnal enuresis, when day
time symptoms such as frequency, urgency,
incontinence, or chronic constipation are
present it is called polysymptomatic or
complicated nocturnal enuresis”. About 20%
of nocturnal enuresis is of complicated type™.
There is close relationship  between
complicated nocturnal enuresis and various
types of bladder dysfunctions®®. Some
authors agreed that in neurologically normal
enuretic children, with the absence of urinary
tract abnormalities and urinary tract infections,
complicated nocturnal enuresis is closely
related to detrusor instability™*?.

The aim of this study is to evaluate bladder
function and capacity in children with
complicated nocturnal enuresis who are
neurologically normal by using urodynamics,
and to predict their response to treatment with
desmopressin and anticholinergics
(oxybutynin).

Patients and methods

A retrospective study that was conducted by
reviewing the records of 63 patients who were
referred to the wurology clinic at Jordan
University Hospital, complaining of
complicated nocturnal enuresis, between
January 2002-December 2006. The clinical
and urodynamic records were reviewed
including history and detailed enuretic diary,
physical examination, investigations including
urine analysis, culture and sensitivity, renal
function test, urinary tract ultrasound, VU, and
MCUG confirming the absence of urinary tract
abnormalities. Those children who were found
to have urinary tract infection were treated with
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antibiotics before performing the urodynamic

study to avoid the effect of urinary tract

infection on urodynamic results.

Urodynamic study was performed as an out
patient procedure using Duet computerized
urodynamic system, conventional fill
cystometric study was used. All urodynamic
study records were analyzed, and bladder
function assessed with respect to detrusor
activity during filling phase, pattern of
contractions, bladder capacity, presence of
leak during filling phase, and presence of post
void residue. Detrusor over activity was
defined as abnormal detrusor contractions with
pressure that exceeded 10 cm H,O that the
patient could not suppress them during filling
phase™. Bladder capacity referred to the
maximum cystometric capacity achieved
where the patient could not afford any more
due to severe urgency, pain, or when urine
leak has started™. Bladder capacity was
considered reduced if it is less than the
predicted capacity for age calculated by using
Koffs formula®((age+2)x 30). Patients were
started on desmopressin 0.2 mg tablet once
per day at bed time and anticholinergics
(oxybutynin 0.2 mg/kg/dose t.i.d.). The patients
were followed up monthly to start with, then
the intervals increased up to every three
months according to patients responses.
Follow up period ranged from 12-60 months
(mean 21 months), and it included urinary
diary, repeating urodynamic study to evaluate
patients response to treatment. The patients
were observed to have three types of
response:

I- No response: including those who did not
show any clinical response to treatment.

[I- Partial or incomplete response: including
those who showed improvement of
nocturnal enuresis and/or improvement of
day time symptoms but did not become
totally asymptomatic.
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lll- Complete response: including those who
became totally dry at night and
asymptomatic at day time.

In those who became totally asymptomatic
gradual termination of the drugs was
performed over few months, while those with
incomplete or no response to treatment more
prolonged therapy was attempted together
with frequent repetition of urodynamics and
more sophisticated studies and therapy
regimens.

Results

The study included 63 patients (50 female
(79.4%) and 13 male (20.6%)). Their age
ranged between 5-14 years with mean age of
8.87 years (age was recorded at time of first
consultation), there was no significant
difference in age between male and female
patients. At urodynamic study evaluation the
patients were classified into those who had
stable bladder (8 patients) and those with
bladder instability (55 patients)(Figurel). Also
patients were grouped into those who had
normal cystometric capacity (11 patients) and
those with reduced cystometric capacity (52
patients)(Figure 2). The overall response rate
was shown in table 1.Regarding response
rate in relation to bladder stability (table 2),
those patients who had stable bladder showed
complete response in 4 patients (50%), and
partial response in 4 patients (50%). Whereas
those with bladder instability had complete
response in 16 patients (29%), partial
response in 32 patients (58%), and no
response in 7 patients (13%). There was no
statistically significant correlation between
bladder instability and response rate (P= 0.35).
On evaluation of bladder capacity and
response rate (table 3), the patients who had
normal bladder capacity showed complete
response in 10 of them (90.9%), and partial
response in 1 patient only (9.1%). As
compared to patients who had reduced
cystometric capacity where response rate was
complete in 10 patients (19.2%), partial in 35
patients (67.3%) and no response in 7 patients
(13.5%). So of the 52 patients (82.5%) who
had reduced cystometric capacity, 42 patients
(80.7%) had partial or no response to
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treatment, which was statistically significant
(P=10.001).

Stable bladder (8 patients)

Bladder instability ( 55 patients)

Figure (1): Bladder stability.

Normal cystometric
acity (11 patients)

Reduced cystometric
capacity ( 52 patients)

Figure (2): Bladder capacity.

Table (1): Overall response in all patients.

Complete 20 patients (31.7%)
Partial 36 patients (57.1%)
No response 7 patients (11.1%)

Table (2): Response rate in relation to bladder
stability.

No Partial Complete
Patients Response | Response | Response

(%) (%) (%)
Total 7 (11.1%) | 36 (57.1%) | 20 (31.7%)
Stable 0 (0%) 4 (6.3%) 4 (6.3%)
Instable 7 (11.1%) | 32 (50.8%) | 16 (25.4%)
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Table (3): Response rate in relation to bladder
capacity.

No Partial Complete
Patients Response | Response Response

(%) (%) (%)
Total 7 (11.1%) | 36 (57.1%) | 20 (31.7%)
Normal 0 (0%) | 1(1.6%) | 10 (15.9%)
capacity > o7 =7
Reduced | 2 11 106) | 35(55.6%) | 10 (15.9%)
capacity

Discussion

Nocturnal enuresis is a common problem that
can affect healthy children®®. It causes multiple
psychological problems being a social stigma.
Despite extensive research and advances in
urology, still there is a significant controversy
regarding its etiology and pathophysiology,
and now it is generally accepted that multiple
pathologic factors are probably involved®.

In this study bladder instability was found in
87.3% of the patients, this result was higher
than what was found by Medel et al. where
bladder instability was found in 79% of their
patients™”, and this is expected in cases of
complicated nocturnal enuresis where bladder
dysfunctions are predicted in quite large
percentage of them, and it is higher than what
is found in monosymptomatic nocturnal
enuresis, where bladder dysfunctions in
general are expected in around (49%) of
cases™.

Also 82.5% of the patients were found to
have lower bladder capacity than what is
predicted for their age. Yeung et al studied
preselected children with refractory
monosymptomatic nocturnal enuresis, all of
their patients were found to have low
functional bladder capacity, and the majority
had no nocturnal polyuria®. The theory that
small functional bladder capacity can be a
cause of nocturnal enuresis is not new,
although published studies may have
contradictory evidences, where some studies
showed children with nocturnal enuresis have
small functional bladder capacity, while others
found it to be entirely normal®®. Furthermore,
some of previous studies included relatively
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few patients, and although there might have
been a trend for smaller bladder capacity the
differences might have not reached statistical
significance ***9,

It is not clear whether the abnormal bladder
contractions resulting in low bladder capacity.
Interestingly Medel et al found children with
larger than normal bladder capacity had a
similar incidence of detrusor instability whether
they had monosymptomatic or complicated
nocturnal enuresis™?.

Bladder instability was not significantly
correlated with response to treatment and
therefore could not predict the possibility of
symptoms control. It was the reduced bladder
capacity that showed significant correlation
with poor response to treatment and predicted
well the possibility of symptoms control. This
finding is comparable with what was found in
previous studies, but only desmopressin was
used in monosymptomatic nocturnal
enuresis™?.

Treatment of complicated nocturnal enuresis
needs to target the underlying pathology(s).
Partial response to treatment was encountered
in 57.1% of the included patients, some of
those patients became totally free of
symptoms at day time but still they had
nocturnal enuresis, it seems that those
patients have some of their underlying ongoing
multipathologies responded to treatment while
others not. Yeung et al studied children with
refractory nocturnal enuresis, they found them
to have various patterns of bladder
dysfunctions, andclassified those patients into
two main groups, including those with
functional bladder capacity that only become
reduced with the appearance of detrusor
instability during sleep, and those with reduced
functional bladder capacity at day and night™®.
It might be that those patients in the first group
may explain why some patient with partial
response to treatment became asymptomatic
at daytime while continued to have nocturnal
enuresis, and these differences in response to
treatment again prove the multiple underlying
pathologies for  complicated  nocturnal
enuresis. Monitoring of those children at night
by using continuous ambulatory urodynamics
probably will cast further light on more hidden
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underlying pathologies. Cystometric monitoring
during sleep in those patients revealed that
sleeping disturbances and bladder dysfunction
are common™®2Y. Nocturnal polyuria resulting
from deranged circadian rhythm of ADH
secretion occurs in around 70% of enuretic
children in general “®*®. Interestingly most of
those enuretic children with refractory
symptoms do not have abnormal diurnal/
nocturnal rhythm of ADH secretion and no
significant nocturnal polyuria®®?®. Whether it
is an increased urine production or a reduced
bladder capacity that results in the mismatch
between nocturnal bladder capacity and the
amount of urine produced during sleep at
night, there must be a simultaneous arousal
failure in response to bladder fullness before
bedwetting occurs®”. These findings cast
further interest on looking for more specific
theories tailored to target the underling
etiologies in dealing with refractory
complicated nocturnal enuresis.

Conclusion

Complicated nocturnal enuresis belongs to a
heterogeneous group of underlying etiologies.
It is important to say; those patients are not
only complaining of social problems but also
they have disorders which need appropriate
management to control their symptoms.
Bladder instability and reduced cystometric
capacity are significant offending findings. The
bladder capacity is a reliable predictor of
response to treatment with desmopressin and
anticholinergics.
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