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Abstract

Introduction: There are many factors associated with
nocturnal enuresis in children and can be very challenging
as regards its management. Consequently, misunderstanding
could arise explaining the state when a child for years urinates
in bed. The aim of this study was to investigate possibilities of
increase of efficiency of alarm systems and decrease of time
of result achievement in case of usage of such modernized
therapy algorithm. Materials and methods: 452 children
(307 boys and 145 girls) took part in the study. All patients
were randomly divided into two groups prior to alarm systems
therapy. Group A patients (206) were offered to use alarm
system (Wet Stop/ BYE-WET by PALCO LABS, Inc (USA)
in normal mode. Group B patients (246) were using alarm
system in wakefulness — urinated on device catching sensor.
Alarm intervention was carried out within 12 weeks, total
period of observation over the patients— 5 months. Results:
We found out that number of patients with urination in sleep
after 3 months of therapy was reliably less in this group than
in control (23.5 against 40.3 percent, p < 0.05). Conclusion:
Usage of alarm systems in patient’s wakefulness in addition
to standard treatment regimen was improved the efficiency
of Alarm-therapy up to 76.5 percent. Day training with the
usage of alarm systems reliably increased the number of dry
nights and self-wakening in case of desire to urinate. Usage of
alarm systems in wakefulness was safe and did not result in
additional refusal from treatment.

Key words: Nocturnal enuresis, Alarm system, Monosynaptic
enuresis

Introduction

fficacy of primary monosymptomatic nocturnal enuresis

(PMNE) treatment still attracts many researchers. First of all,
it is connected with its prevalence. According to the most upbeat
assessments, PMNE prevalence is within the range of 1.6 percent -
4.6 percent "2, and it reaches 28.6 percent —20 percent - 18.7 percent
according to less ambitious estimates 4%
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Such considerable spread of data about frequency
of occurrence can be attributed not least to different
understanding of PMNE diagnostics criteria. In the rules
adopted by the International Children's Continence
Society and National Clinical Guideline Centre (UK)®
PMNE is determined as the state when a child has
at least 2 cases of nocturnal urination within a week.
Consequently, misunderstanding can arise: how, for
example, to explain the state when a child for years
urinates in bed with mean frequency of 1.5-1.9 cases
per week. Nevertheless, analysis of many publications
allows determining approximate frequency of occurrence
of PMNE at the level of 16.2 percent -15 percent
-12.4 percent -7.5 percent 78910 with some variations
depending on gender, place of residence, social status
of parents and some other criteria. It means that
PMNE takes one of the leading places among urologic
pathology. PMNE frequency decreases with age?, though
not all researchers are of the same view'"'2, Disorder of
sleep architecture'*8", breathing troubles during sleep
including obstructive sleep apnea ', family disposition,
stress situations®” are among risk factors of enuresis
development. Traditionally in consideration of problem
of enuresis etiology a part of researchers pays attention
to level of vasopressin (antidiuretic hormone)'®, and
many of them consider that it is important to eliminate
presence of helminthes'. Certain researchers attach
great importance to neurogenic urinary discomforts as
possible risk factor of PMNE formation 12,

Among numerous PMNE therapeutic schemes in
recommendations of International Children's Continence
Society and National Clinical Guideline Centre (UK) two
well known and shown good results methods stand
out. It is alarm systems therapy (alarm intervention)
and influence by antidiuretic hormone®. Globally, both
methods are working, although they have a range of
disadvantages. In particular, alarm intervention requires
long period of treatment that can bring to patients
fatigue and loss of interest to treatment!s16.17.18.19.20,
Earlier we proposed modernization of alarm-therapy
consisting of usage of alarm systems in wakefulness
in addition to usage in normal regimen?'222%, The aim
of this study was to investigate possibilities of increase
of efficiency of alarm systems and decrease of time of
result achievement in case of usage of such modernized
therapy algorithm.

Materials and Methods

A total of 452 children (307 boys and 145 girls)
between the age of 9-14 years (average age 12.3) took
part in the study from January 1, 2012 till August 30,
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2013. Selection of patients was carried out by means
of random sampling. Condition of inclusion in the group
was presence of at least two urinations during sleep
within a week registered over the period of the last year.
Presence of lower urinary tract dysfunction (including
episodes of enuresis in wakefulness), any chronic
somatic and mental diseases in the exacerbation
phase were the conditions of exclusion from the group.
According to recommendations of the International
Children's Continence Society and National Clinical
Guideline Centre (UK)® questionnaire survey with the
help of questionnaire OAB-g?*?°and uroflowmetry? were
conducted to eliminate overactive detrusor before the
study and upon its end. Prior to examination patients
took standard laboratory analysis to exclude the signs
of inflammatory process and helminthism. During the
whole period of examination parents of children (or
guardians) filled in urination diaries on a daily basis?”
where they recorded number of urinations per day, their
volume, number of enuresis per day, number of self-
awakenings in case of desire to urinate as well as the
episodes of enuresis in wakefulness (if available).

Examination and treatment scheme are

represented at figure 1.

All patients were randomly divided into two groups
prior to alarm systems therapy. Group A patients (206
persons) were offered to use alarm system (Wet Stop/
BYE-WET by PALCO LABS, Inc (USA) in normal mode.
Group B patients (246 persons) were using alarm
system in wakefulness — urinated on device catching
sensor. Alarm intervention was carried out within 12
weeks, total period of observation over the patients— 5
months.

Assessment of therapy efficiency was carried
out by variation of frequency of episodes of urination
in sleep (enuresis episodes - EE), episodes of self-
wakening from desire to urinate (episode of wakening
- EW), number of dry nights. Study endpoint — state of
these parameters at the end of treatment.

Obtained information was analyzed with the help of
JMP SAS Statistical Discovery 8.0.2 (SAS Institute, Cary,
NC, USA). Wilcoxon criterion was used for comparison
of the results in groups; analysis of contingency of
samplings was carried out by Spearman coefficient.
Standard deviation p <0.05 was considered sufficient to
confirm reliability of differences.

Results

The results of OAB-q questionnaire survey: average
score in-group A - 2.3, in group B — 1.9, patients with
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score =8 were not detected. Uroflowmetry data: urine
maximum volumetric flow rate (Q max) in group A -
19.4 (6.9) ml/s, in group B - 22.5 (7.0), average velocity
of urination (Q mid) in group A - 16.4 (4.6) ml/s, in
group B - 17.9 (5.2) ml/s. Time of maximum velocity
reaching (TQ max) in group A - 5.9 (1.2) s, in group B
-7.3 (1.4) s. Time of waiting for the beginning of urination
(Tw) in group A 5.9 (2.2) s, in group B 4.3 (1.5) s.

Table 1 represents the results of comparison of
average values of the parameters in question in groups
within the whole period of observation. On all occasions
resulting median values of number of urination episodes
in sleep, self —awakening and dry nights differ from
starting ones. However, in-group B reliable differences
of all parameters are determined as early as after
the second month of observation, but in-group A it is
relevant only for such parameter as number of self-
wakening. Besides, in group B after three months of
treatment values of parameters differ from starting ones
with reliability p <0.01.

In comparison of median values of parameters
in groups at the beginning of study it was determined
that there are almost no differences between them,
the values are practically identical. Upon completion
of study, the situation turned out to be quite another:
dynamics of median values was a bit different. Reliable
differences were discovered between frequency of
enuresis episodes (group A - 2.9 (0.9), group B - 1.3
(0.6), p < 0.05), number of dry nights (A - 3.9 (0.7), B

- 5.7 (0.7), p < 0.05. The difference between frequency
rates of self-awakening in groups was also considerable,
but statistically unreliable. Comparison of dynamics
of average values of parameters in groups allowed
determining average correlation in all cases (r= 0.59;
0.55; 0.67, p < 0.05).

Figure 2 represents change in number of patients
with number of enuresis episodes =2 per week (in
percent) over the whole course of treatment. Decrease
of percentage of such children is recorded in both
groups. However, right after the first month of treatment
percentage of such patients in groups A and B reliably
differs. After the second month, reliability of differences
comprises p < 0.01, after the third month - p < 0.05.
Percent of children with number of enuresis episodes
=22 per week in-group B was considerably lower in all
chronological stages of treatment course. Correlation
coefficient between analyzed parameter in groups
comprised r=0.69, p < 0.05.

During the process of study, 19 (4.2 percent)
persons stopped participation in it (7 in group A, 12 in
group B). Among them 9 persons due to negative attitude
to treatment procedure (3 in group A, 6 in group B), 5
persons - due to development of acute inflammatory
disease (all from group B), 3 persons - due to school
problems and unwillingness to follow recommendations
(1in group A, 2 in group B), 2 persons - due to another
reasons not connected with treatment (group A).

Table 1: Dynamics of performance criteria of treatment within 3 months of follow (n=452)

Performance The average number of
. . . The average number of The average number of
criteria episodes of enuresis "dry" nights (per week) self-awakenings (per week)
(per week) i s =l
Period of priorto after1 after2 after3 priorto after1 after2 after3 priorto after1 after2 after3

observation treat
Group A 59 5.0 3.3 2.9* 2.0

(n=206) (12) (13) (21) (0.9) (0.9)

Group B 6.5 5.1 1.9 13" 1.7

(n=246) (15) (14) (0.8) (0.6) (0.7)

month month month treat month month month treat

month month month
3.3 3.9 3.9* 0.6 1.5 3.5% 3.8**

(1.3)  (0.8) (0.7) (0.5) (1.1) (0.9) (0.7)
27  50% 57* 06 13 26° 56

06) (1.1) (07) (0.3) (1.3) (1.1) (1.2)

Note: In parentheses is the standard deviation (SD).The significance of differences *- p < 0.05; **- p <0.01. The table shows the
significance of differences between the results of post-treatment (after 3 month) and intermediate results (prior to treat; after 1 month;

after 2 month).
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Fig. 1: The scheme of examination and treatment of patients suffering from PMNE (n = 452)
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Fig 2: The dynamics of the proportion of patients with the number of episodes of urinary incontinence for more than two.

Discussion

Alarm intervention has been applied in treatment
of nocturnal enuresis for several decades. Nowadays
it is recommended by the International Children's
Continence Society together with synthetic analog of
antidiuretic hormone as the method of first-line therapy.
Nevertheless, in spite of long history of application 28 this
method often does not bring to desired effect. Attempts
to improve the schemes of alarm systems use are also
being made nowadays?%:3:31:32.33,

In our study we compared the results of application
of alarm system in two groups of 9-14-year-old patients
in traditional variant and using permanent training in the
daytime, in wakefulness. After analysis of the results we
found out that number of patients with urination in sleep
after three months of therapy is reliably less in this group
than in control one (23.5 against 40.3 percent, p < 0.05).

What is the reason for such increase of efficiency in
case of use of devices in wakefulness? To our opinion,
one of possible explanations lies in physiology of trained
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reflexes. On the one hand, majority of researchers do
not deny connection of enuresis with sleep disorder. On
the other hand, they admit that PMNE is not connected
with detrusor dysfunction®%36, Standard scheme of
Alarm intervention allows moderately increasing flow
of afferent impulses in case of desire to urinate in
sleep, making it sufficient to change activity of reticular
formation, and awaking the patient. But such stimulus
is not often enough, in fine positive result is usually
registered by a little bit more than half of patients. In this
situation additional training with the use of alarm system
in wakefulness strengthens weak or lost reflex for
awakening in case of desire to urinate in sleep, makes
it more stable 2930,

Certainly, mentioned arguments are not
exhaustible, and they represent only one of possible
versions of explanation of obtained result. Probably,
follow-up studies will let arriving to better understanding
of the processes taking place during additional trainings

with alarm systems.
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Conclusion

Usage of alarm systems in patient’'s wakefulness

in addition to standard treatment regimen was improved
the efficiency of Alarm-therapy up to 76.5 percent. Day
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