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Abstract

Background: Primary nocturnal enuresis is the most common type of enuresis and has profound detrimental effects on quality-of-
life and sleep patterns, and increased morbidity. The purpose of this study was to determine the frequency of urinary tract abnormal-
ities found in ultrasound of children with monosymptomatic primary nocturnal enuresis (MPNE) and to compare with ultrasound
findings of children without MPNE to determine whether performing ultrasound in these children is necessary.
Methods: One hundred and two children aged three to 13 years with MPNE at Golestan Hospital affiliated to the Military University
of Medical Sciences of Tehran, Iran from 2016 to 2017, were enrolled in this case-control study. The control group included 59 children
with no history of voiding dysfunction, who had abdominal ultrasoud for other than urinary system-related causes. The ultrasound
findings were compared between the MPNE and control group.
Results: Urinary tract abnormality, detected by ultrasound, was found in 15 children (14.7%) in the MPNE group and one child (1.69%)
of the control group, with a statistically significant difference (P < 0.05). Findings of the nocturnal enuresis group were mild unilat-
eral or bilateral kidney fullness in three children (20%), kidney simple cysts in one child (6.66%), hydrocele in three children (20 %),
increased thickness or irregularity in the bladder wall of eight children (53.33%), and increased bladder wall thickness in one child
of the control group.
Conclusions: Urinary abnormalities discovered by ultrasonography in MPNE were not clinically significant and did not require
any other diagnostic tests. It may only be of concern to parents and cause unnecessary diagnostic procedures by the physician. This
study showed that ultrasound should be done for patients with resistant or inappropriate clinical response during treatments.
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1. Background

Urinary incontinence is the inability to maintain urine
in the age, at which the child should naturally have the
ability to control his urine. Primary incontinence is when
the baby has never had any control over the urine, and
if incontinence occurs after a long (three to six months)
period of control over urine, the condition is called sec-
ondary incontinence. Urinary incontinence up to the age
of five years is physiologic, however, the majority of chil-
dren obtain urinary control up to three years of age and
they do not require urological evaluation if they are not
accompanied by other urinary tract symptoms (1). Twenty
percent of children over the age of four years have enure-
sis and each year, 15% of these children obtain urinary con-
trol, so that at age of eighteen years, only 1% of children
have enuresis (2). In almost 75% of these children, one of

their parents had a history of nocturnal enuresis. If the fa-
ther had a history of nocturnal enuresis, the risk for chil-
dren is seven times higher and also the incidence rate in
twins is higher. Although genetic factors are one of the
most important factors in nocturnal enuresis, it is impor-
tant to treat anxiety and other psychosocial factors in fam-
ilies (2). Primary nocturnal enuresis is the most common
type and severe nocturia enuresis is characterized by more
than three wet nights, weekly (3). This is caused by a range
of urological and non-urological diseases (4). The bladder
parameters measured by ultrasound were consistent with
ultrasound findings, bladder function changes and treat-
ment outcome in children with primary nocturnal enure-
sis (3). Cayans et al. showed that obtaining a complete
history of the voiding dysfunction is enough and urinal-
ysis, and uroflowmetry in the assessment of monosymp-
tomatic primary nocturnal enuresis (MPNE) is not usually
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necessary (5). Yeung et al. discussed the importance of ul-
trasound in the diagnosis and management of these chil-
dren. They believed that ultrasound could differentiate be-
tween treatment subtypes and provide guidance in evalu-
ating primary nocturnal enuresis and reducing the use of
invasive urodynamic studies (6).

Furthermore, Steffens and Steffens in a study on 672
children at Antonius Hospital, described ultrasound as one
of the ways of diagnosis in these patients, and finally di-
vided the causes of enuresis to three main groups, includ-
ing 46.4% with micturational problems, 33.2% with patho-
logic anatomic changes, and 20.4% with psychological dis-
eases (7). In a study conducted in Belgium on the basis of
a urology service on 150 Belgian children, an ultrasound
was used to determine appropriate treatment (8). Another
study conducted in Italy on 248 patients with urinary tract
disorder was based on a non-invasive approach to the diag-
nosis and treatment of children with urinary incontinence
and used ultrasound as a non-invasive method (9).

The evaluation of kidney volume by ultrasonography
may be helpful for physicians to evaluate growth and
changes in kidney size (10). Ultrasound can also be used in
the diagnosis of bladder dysfunction and incomplete blad-
der emptying (11, 12). An ultrasound Doppler technique
had diagnostic safety and is noninvasive in childhood and
ultrasound is also recommended for the evaluation of the
intraurethral urinary flow (13). It is also possible to use
ultrasound in the diagnosis of spina bifida occulta (SBO)
in children with enuresis. The sign of "single and double
echogeneous cap signs and the V-shaped tip of spine" in the
L5 and S1 can be useful in detecting SBO (14).

The purpose of this study was to determine the fre-
quency of urinary tract abnormalities found in ultrasound
of children with monosymptomatic primary nocturnal
enuresis (MPNE) and to compare with ultrasound findings
of children without MPNE. These findings will be used to
evaluate whether or not performing ultrasound in these
children is necessary.

2. Methods

2.1. Study Population

One hundred and two children aged 3 to 13 years
with MPNE at Golestan Hospital affiliated to Military Uni-
versity of Medical Sciences of Tehran, Iran from 2016 to
2017, were enrolled in the case-control study. The con-
trol group included fifty-nine children with no history of
voiding dysfunction, who had abdominal ultrasoud for
other than urinary system-related causes. The sampling
method was simple random sampling and the sample
size was calculated using the Altman nomogram method.

Age and gender were mathched in two groups. Patients
with neurologic deficit and known urological anomalies,
such as vesicoureteral reflux, neurogenic bladder, non-
monosymptomatic nocturnal enuresis, diabetes or any in-
fection, were excluded from the study. A questionnaire, in-
cluding demographic characteristics, and family and pa-
tient history was completed. Urinary tract ultrasound was
performed for all cases and Ultrasound findings were com-
pared between MPNE and control group.

2.2. Statistical Analyses

Analyses of data was done by the SPSS statistical soft-
ware version 24. For qualitative variables, frequency and
frequency percentage and for quantitative variables mean
and standard deviations were calculated. The results were
analyzed with paired t-test and P value < 0.05 was consid-
ered significant.

3. Results

In this study, 102 children with mean age of 8.41 years
with SD of 2.41 (78 males and 24 females) in the nocturnal
enuresis group and 59 children with mean age of 7.9 years
with SD of 2.7 (41 males and 18 females) in control group
were studied (P = 0.73) (Table 1). Overall, 72 children (70.6%)
had positive family history in one or more relatives and 30
children (29.4%) had a negative familial history in the noc-
turnal enuresis group. Positive family history of the noc-
turnal enuresis group in the father was 66 children (64.7%),
mother 24 children (23.5%), uncle 30 children (29.4%), aunt
18 children (17.6%), and sister six children (5.9%). Sleep dis-
order was observed only in three of the patients (2.9%).
Speech and walking disorders were not observed. Find-
ings of urinary tract abnormality, detected by ultrasound,
were seen in 15 children (14.7%) in the MPNE group and one
child (1.69%) in the control group, which were statistically
significant (P < 0.05) although the majority of these find-
ings were not clinically significant in both groups. Of those
with abnormalities, no children required an intervention.

Abnormal findings of the MPNE group were mild uni-
lateral or bilateral kidney fullness in three children (20%);
kidney simple cysts in one child (6.66%); hydrocele in three
children (20 %); increased thickness or irregularity in the
bladder wall in eight children (53.33%) and increased blad-
der wall thickness in one child of the control group (Table
2).

4. Discussion

Ultrasonography is a non-invasive method for the eval-
uation of children with nocturnal enuresis. In the current
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Table 1. Demographics of Study Casesa

Grouping No. in Each Group Age, yb Male Female

MPNEc 102 8.41 ± 2.41 78 24

Control 59 7.9 ± 2.4 41 18

a The patients of two groups were matched by age and sex. No significant difference is observed between the two groups (P = 0.73).
b Values are expressed as mean ± SD.
c MPNE: monosymptomatic primary nocturnal enuresis.

Table 2. Frequency of Abnormal Findings of Urinary Tract Detected by Ultrasonographya , b

Grouping Total Number of Abnormalities Mild Unilateral or Bilateral
Kidney Fullness

Kidney Simple Cysts Increased Thickness or
Irregularity in the Bladder Wall

Hydrocele

MPNEc 15 (14.7) 3 (20) 1 (6.66) 8 (53.33) 3 (20)

Control 1 (1.69) 0 0 1 (100) 0

a There is a significant difference between the abnormal finding of urinary tract detected by ultrasonography in both groups (P < 0.05). However, these findings were
not clinically significant and did not require any other diagnostic tests.
b Values are expressed as No. (%).
c MPNE: monosymptomatic primary nocturnal enuresis.

study, the findings of abnormalities by ultrasound were
relatively low in children with MPNE and did not require
any intervention, because the majority of these findings
were not clinically significant. These insignificant findings
could lead to additional unnecessary evaluation and exam-
ination, and it could also be a concern for parents. A com-
plete history of voiding may be enough to evaluate these
children. The significant role of ultrasound is seen in pa-
tients, who have not responded to treatment (15).

Naseri reported different results in their study, in
which lower urinary tract abnormalities, especially vesi-
coureteral reflux, were more frequent in children with
physiologic enuresis than the normal population (1).
He compared non-monosymptomatic nocturnal enuresis
(NMNE) children with physiologic urinary incontinence
and all children with urinary infection underwent voiding
cystourethrography. However, in the current study, the re-
searchers evaluated urological abnormalities in children
with MPNE and the ultrasound findings in this group com-
pared with ultrasound findings of the control group with-
out enuresis and any urinary tract symptoms. Sreedhar et
al. showed that ultrasound evaluation results are impor-
tant and may be helpful in guiding clinical management
(3). Cayan et al. believed that ultrasonography findings of
the urinary tract are similar in children with and without
nocturnal enuresis. In this study urinary tract abnormal-
ities were seen in three children (2.83%) in the nocturnal
enuresis group and one child (1.75%) of the control group,
and the difference was not statistically significant (5), yet
in the current study, upper tract anomalies were seen in
15 children (14.7%) of the MPNE group and one child (1.69%)
of the control group, with the difference being statistically
significant (P < 0.05), although the majority of these find-

ing were not clinically significant in both groups.

In another study by Yeung et al. abnormalities de-
tected by ultrasonography were similar with abnormali-
ties by uroflowmetry, and ultrasonography findings were
sufficient to differentiate treatment subtype of nocturnal
enuresis (6). Jarvelin et al. showed that ultrasonography
was not necessary for monosymptomatic primary noctur-
nal enuresis. They emphasized that ultrasonography and
other urological evaluations should be done on children
with day time enuresis and those with voiding dysfunc-
tions (11), which was consistent with the current results.
Also, Maurer believed that ultrasonography was a reliable
method for evaluation of kidney and urinary tract in chil-
dren of any age (12). In the study of Kawauchi et al. in
1328 patients with monosymptomatic primary nocturnal
enuresis, incidence of urological abnormalities was rather
low when compared with the past literature (16).

Tafuro et al. compared ultrasonography findings in
non-monosymptomatic primary nocturnal enuresis with
healthy children. They believed that an ultrasonography
study should be used in evaluation and diagnosis of these
children and it was preferred over the most often harmful
urodynamic study (17).

In another study, ultrasonography was performed to
measure bladder volume wall index (BVWI). The BVWIs in
children with lower urinary tract symptoms with and with-
out enuresis and control groups were not significant (P >
0.05). Their study showed that the pediatric lower urinary
tract scoring system (PLUTSS) was enough for evaluation of
children with lower urinary tract symptoms and the BVWI
was not useful in diagnosis (18). However, the current study
evaluated urological abnormalities in children with MPNE
and the ultrasound findings in this group compared with
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ultrasound findings of the control group without any uri-
nary tract symptoms.

Azhir et al. evaluated the response rate to treatment in
MPNE based on ultrasound measurements of bladder wall
thickness and volume. Their research showed that Ultra-
sonography results and BVWIs were a reliable index for re-
sponse rate in children with monosymptomatic primary
nocturnal enuresis (19). In other studies, the role of ultra-
sonography in the evaluation and diagnosis of bladder dys-
function and renal anomalies in primary nocturnal enure-
sis was studied (20, 21). Also, evaluation of post void residue
by ultrasonography was used in these children to diagnose
lower urinary dysfunction (22). Ultrasonography had also
been used in diagnosis of spina bifida occulta in children
with nocturnal enuresis and can be useful in evaluating
the treatment of these children (14, 23). The aim of the cur-
rent study was to determine the frequency of urinary tract
abnormalities found in ultrasound of children with MPNE
and to compare with children without MPNE to determine
whether or not to performing ultrasound in these children
is necessary.

According to findings of the present research, urinary
abnormalities discovered by ultrasonography in mono
symptomatic nocturnal enuresis are more than the con-
trol group. It could also be suggested that these find-
ings are not clinically significant and do not require any
other diagnostic tests. It may only be of concern to par-
ents and cause unnecessary diagnostic procedures by the
physician. This study showed that ultrasound is not nec-
essary in monosymptomatic primary nocturnal enuresis
and should be done in patients with resistant or inappro-
priate clinical response during treatments.
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