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Evaluation of bladder capacity in pediatric patients
with nocturnal enuresis using voiding diary and
uroflowmetry: A retrospective study
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ABSTRACT

OBJECTIVE: This retrospective study was conducted in a tertiary hospital in Turkiye, it was aimed to evaluate the results of kidney
and bladder ultrasonography, uroflowmetric study and volume frequency chart in children diagnosed with bedwetting at night.

METHODS: This study focused on patients aged 5-17 years who were treated for nocturnal enuresis in the single-center
pediatric urology clinic of a tertiary hospital between 2017-2021. Patients’ comorbidities, surgical history, urinary ultrasonog-
raphy findings, uroflowmetry examination results, and two-day voiding diary were requested.

RESULTS: The number of pediatric patients diagnosed with enuresis nocturna was 956. Abnormal ultrasonography findings
were observed in 13.9% of patients. Almost half of the patients had a positive family history, and 13.4% had a history of
previous surgical procedures. While the voiding diary indicated that 54.2% of patients had bladder volumes equivalent to the
expected bladder capacity, uroflowmetry examination revealed low bladder capacity in 65% of patients.

CONCLUSION: This study underscores the significance of comprehensive evaluations, including detailed ultrasonography
and voiding diary measurements, in pediatric patients with monosymptomatic enuresis nocturna. Our study suggests that
bladder volume measured through a two-day weekend voiding diary may provide more effective information for estimating
optimal bladder capacity compared to measurements obtained through uroflowmetry.
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Nocturnal enuresis is a prevalent issue affecting ap-
proximately 15% of individuals under the age of
six [1]. Monosymptomatic nocturnal enuresis, with or
without daytime bedwetting, is associated with bladder
dysfunction 2, 3]. The evaluation of monosymptomatic
nocturnal enuresis (MINE) relies significantly on clinical
history. Diagnosis includes detailed history-taking, phys-
ical examination, assessment of urinary and defecation
behaviors, urinalysis, and if necessary, ultrasonography.
The efficacy of alarm therapy, desmopressin, and anti-
cholinergic drugs has been demonstrated in randomized
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trials [4, 5]. Evaluating the effectiveness of drug therapy
in enuresis studies is challenging due to common mis-
conceptions among families of these children. Addition-
ally, children with enuresis may be monitored by various
specialists including family physicians, pediatricians, pe-
diatric urologists, and urologists. The diversity in medi-
cal perspectives during the diagnostic phase can lead to
misunderstandings. This study aimed to retrospectively
evaluate the history and examination, outcomes of pa-
tients diagnosed with monosymptomatic nocturnal en-
uresis who presented to a single pediatric urologist.
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MATERIALS AND METHODS

This retrospective study focused on patients aged 5-17 years
who were treated for nocturnal enuresis in the single-center
pediatric urology clinic of a tertiary hospital between 2017-
2021. A total of 956 pediatric patients had a diagnosis of
monosymptomatic nocturnal enuresis. Patients with dis-
eases and/or surgeries that could affect neurological and/
or urological continence were excluded from the study. Pa-
tient age, gender, positive family history, urine, uroflowm-
etry (UFM), ultrasonography (USG), and voiding volume
chart for two weekend days were recorded. Additionally,
any surgeries and additional illnesses were documented.
Patients were questioned about their history of urotherapy,
biofeedback and medication use before uroflowmetry and
voiding diary. Patients who had not received any treatment
before were included in the study. Umraniye Training and
Research Hospital Clinical Research Ethics Committee re-
viewed and approved the study design (date: 10.02.2022,
decision no: B.10.1.TKH.4.34.H.GP.0.01/57). The study
was conducted in accordance with the principles of the
Declaration of Helsinki.

Statistical Analysis

In our study, simple statistics were used, and the
mean+SD and % values of the groups were obtained
from the statistical calculation in the Microsoft Excel

Worksheet.

RESULTS

Of the patients included in the study, 38% (n=364) were
female and 62% (n=592) were male. The mean age was
9.2 years. Family history revealed that 47.1% of patients
(n=451) had a history of enuresis among first and sec-
ond-degree relatives. Associated diseases were detected in
14.8% of patients (n=142). The most common diseases
in order of frequency were Familial Mediterranean Fever
(FMF), encopresis, and allergic diseases. Surgical history
was present in 13.4% of patients (n=129), with adenoid-
ectomy being the most frequently performed procedure.
Urinary system ultrasonography revealed normal findings
in 86.1% of patients (n=822) and various abnormalities
in the remaining 13.9% (n=134) Table 1. No specific fea-
tures were detected in the complete urine analysis. Using
the ICCS formula to determine bladder capacity (EB-
C=[30x(age+1)mL)), it was found that 37.9% of patients
had a capacity below EBC (n=362), 54.2% had a capacity
equivalent to EBC (n=518), and 8% had a capacity above

Highlight key points
e A two-day well-structured voiding diary provides important
information in bladder volume assessment.

e Even if there are no other symptoms other than nocturnal
enuresis, abnormal findings can be detected in urinary sys-
tem ultrasonography.

e Uroflowmetry is an important noninvasive test that evalu-
ates voiding function in voiding disorders.

TABLE 1. USG findings of patients

Total Bilateral Right Left
n n n n
Upper urinary system
Hydronephrosis 60 17 24 19
Duplex system 8 0 4 4
Renal calculi - crystalloid 6 3 1 2
Kidney cyst 5 0 4 1
Increase in echogenicity 3 3 0 0
Parenchyma Thinning 1 0 0 1
Angiomyolipoma 1 0 1 0
Kidney hypoplasia 1 0 1 0
Renal ectopia 1 0 1 0
Renal agenesis 1 0 1 0

Lower urinary system
Increase in wall thickness 28

Bladder trabeculation 12
Cystitis 4
Bladder diverticulum 2
Residual urine 1

USG: Ultrasonography.

EBC (n=76). The bladder volume measured during the
initial uroflowmetry examination without electromyogra-
phy showed low volume in 65% of patients (n=622), ex-
pected bladder capacity in 14.5% (n=139), and high vol-
ume in 20.5% (n=195) Table 2.

DISCUSSION

Monosymptomatic nocturnal enuresis is a common condi-
tion that can significantly affect a person’s psychological and
social development. Patients and their families who are fol-
lowed up for bedwetting should be informed about urolog-
ical, psychological, and sociological conditions associated
with enuresis and the need for treatment should be stated.
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TABLE 2. Bladder capacity comparison in uroflowmetry and
voiding diary

(%) Age Gender
Boys (n) Girls (n)

Ufm volum

Under 65.0 9.4+2.6 384 237

Same 14.5 10+3.0 94 44

Above 20.5 8.0+2.2 114 83
Diary volum

Under 37.9 9.1+2.5 209 154

Same 54.2 9.2+2.7 338 179

Above 8.0 9.5+2.9 45 31

UFM: Uroflowmetry.

Studies have shown that enuresis is a more com-
mon problem in boys [6, 7]. Consistent with previous
research, our retrospective analysis found that nocturnal
enuresis was more common in boys (62%). Some stud-
ies conducted in our country report a higher prevalence
of urinary incontinence in boys compared to gitls 8, 9].
The higher prevalence of MNE in boys in this study is
consistent with the current literature. The rate of family
members of our patients with a history of enuresis was
found to be 46.3%. Some studies have reported a high-
er likelihood of children having enuresis if their parents
have a history of enuresis [10]. In one study, the preva-
lence of family history was 40.7% in enuretics and 9.5%
in non-enuretics [8]. In another series, the rate for sib-
lings was found to be 42% and 66% for family members
other than siblings [9]. Some parents lacked sufficient
knowledge about their own and their relatives” enuresis
histories. Responses from families with unclear informa-
tion were considered negative family histories. For this
reason, we believe that the determined proportional val-
ues may be higher.

Some parents had insufficient information about
their own and their family members’ enuresis histories.
Therefore, we think that this rate may be higher than re-
ported in the series.

When examining the diseases identified during pa-
tient history, it was observed that patients with FMF
were the highest patient group among those presenting
with nocturnal enuresis symptoms (14.1%, n=17). Al-
though there are no articles on the relationship between
colchicine treatment and nocturnal enuresis, a case report

of an adult patient noted bowel and bladder incontinence
following colchicine treatment [11]. Another study re-
ported detrusor instability after colchicine treatment,
which blocks neurotransmitters from neurons [12].
Twenty-nine percent (n=5) of patients diagnosed with
Familial Mediterranean Fever had family members with
a history of enuresis. We think that this situation may
be related to the effect of colchicine on bladder function.

The most common disease observed in our patients
after FMF disease was constipation (11.6%). Various
studies have shown that there is a close relationship be-
tween the regulation of bowel function and the func-
tion of the bladder [13, 14]. As a significant finding, in a
study, it was determined that improvement in constipa-
tion did not sufficiently ameliorate nocturnal enuresis
complaints to achieve complete resolution [15]. They
emphasized the need to address bowel issues but noted
that this approach alone would not ensure the child re-
mains dry at night.

In conducted studies, the frequency of allergic diseas-
es has been found to be statistically significantly higher
in patients with monosymptomatic nocturnal enuresis
[16]. In our series, allergic diseases rank third among the
most common conditions observed in patients. In an-
other series, a significantly higher rate of adenoid hyper-
trophy has been detected in children with enuresis com-
pared to the control group, with approximately 50% of
enuretic children showing this condition [17]. A similar
study investigating a comparable patient group revealed
an increase in attention deficit and nocturnal enuresis in-
cidence among patients with adenoid hypertrophy [18].
Furthermore, adenoidectomy surgery has been reported
to be effective in improving symptoms of this condition.
An intriguing finding in our patient group is the frequent
reporting of adenoidectomy as the most common sur-
gical procedure, prompting the need for more extensive
studies on the effectiveness of adenoidectomy in enuresis.

In the literature, it is stated that treatment for en-
uresis can be initiated without further investigation in
children who only present with nocturnal enuresis com-
plaints, have a normal physical examination, and do not
exhibit any other urological symptoms [19]. However, in
our study, accompanying diseases were often found de-
spite the absence of urinary tract pathology. Our recom-
mendation involves taking a thorough medical history,
conducting a physical examination, performing non-in-
vasive laboratory tests, and having the patients evaluated
by specialists in the field to formulate a treatment plan.



474

NoRTH CLIn ISTANB

Examining bladder function and capacity is crucial for
the diagnosis and treatment of lower urinary system dys-
function. In our patient group, evaluation was conducted
using ultrasound not only on the bladder but also on the
upper urinary system. The most common finding in the up-
per system was hydronephrosis, while an increase in bladder
wall thickness was observed in the lower urinary system. To
obtain objective and reliable results in a voiding diary, it is
recommended to record for a minimum of two days [20].

We requested a two-day voiding diary from all our
patients, with the condition that it should cover a week-
end. We specifically requested it to accommodate the fact
that all our patients are school-aged children and their
parents typically have high occupational engagements.
The rationale behind this request was thoroughly ex-
plained to the parents or caregivers during the examina-
tion. Upon reviewing the results, the highest voided vol-
ume measured in the diary was taken into consideration.
It was observed that in more than half of our patients,
the recorded results were consistent with the expected
bladder capacity. Despite opinions suggesting that keep-
ing a voiding diary may not be effective and yield reliable
results in cases where sufficient motivation cannot be
ensured in children and caregivers, we believe that em-
phasizing the importance of the voiding diary in a clear
and understandable manner to both the child and the
caregiver can be highly beneficial.

In our study, bladder capacity was observed to be
measured below EBC in 65% of patients during the
initial UFM examination. It is believed that there was
no physiological bladder filling with a large amount of
fluid intake shortly before UFM and that anxiety about
urinating in a hospital setting may affect the results in
children. A study has acknowledged that uroflowmetry
should be repeated to enhance its accuracy, reliability,
and correct interpretation [21].

It has been reported that despite variations in bladder
volume measurements detected in uroflowmetry, which
is commonly used in the treatment process, it does not
create an unusual standard deviation. Similarly, it is in-
dicated that uroflowmetry and voiding diary can be used
interchangeably and evaluated for correlation in mon-
itoring and treating all types of voiding disorders. [22,
23]. Our opinion is that it may support selected cases
where excretion diary cannot be done effectively.

In addition, we also observe that a voiding diary conduct-
ed effectively within a framework of understandable and
trust-focused communication with the family reflects more

reliable values for bladder volume compared to uroflowme-
try conducted in a hospital setting, as measured by volume.

There are some limitations to our study. These are
that the treatment success was not evaluated, the second
was that uroflowmetry was performed without EMG,
and the third was that the bladder volume could not be
correlated with ultrasonography.

Conclusion

Patients with MNE may not exhibit any symptoms oth-
er than nocturnal enuresis during the initial examination,
but accompanying urinary anomalies may be detected via
ultrasonography. Our study suggests that bladder vol-
ume measured through a two-day weekend voiding diary
may provide more effective information for estimating
optimal bladder capacity compared to measurements ob-
tained through uroflowmetry. This underscores the criti-
cal importance of properly conducting voiding diaries in
the management of enuresis cases.

Ethics Committee Approval: The Umraniye Training and Research
Hospital Clinical Research Ethics Committee granted approval for this
study (date: 10.02.2022, number: B.10.1.TKH.4.34.H.GP.0.01/57).

Authorship Contributions: Concept — SY, ZI; Design — SY; Super-
vision — ZI; Fundings — SY; Materials — SY; Data collection and/or
processing — SY; Analysis and/or interpretation — SY, ZI; Literature
review — SY; Writing — SY; Critical review — SY, ZI.

Conflict of Interest: No conflict of interest was declared by the
authors.

Use of AI for Writing Assistance: Not declared.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Chan IHY, Wong KKY. Common urological problems in children: pri-
mary nocturnal enuresis. Hong Kong Med ] 2019;25:305-11. [CrossRef]

2. Nevéus T, von Gontard A, Hoebeke P, Hjilmas K, Bauer S, Bower
W, et al. The standardization of terminology of lower urinary tract
function in children and adolescents: report from the Standardisation
Committee of the International Children’s Continence Society. ] Urol
2006;176:314—-24. [CrossRef]

3, Walker RA. Nocturnal enuresis. Prim Care 2019;46:243—8. [CrossRef]
Nijman RJ, Abrams P. Diagnosis and management of urinary in-
continence and encopresis in childhood. Plymouth 2005;2:965-
1058. [CrossRef]

5. Marschall-Kehrel D, Harms TW; Enuresis Algorithm of Marschall
Survey Group. Structured desmopressin withdrawal improves response

and treatment outcome for monosymptomatic enuretic children. J Urol
2009;182 Suppl 4:2022—6. [CrossRef]



Yener and Ilce. Evaluation of pediatric patients with monosymptomatic nocturnal enuresis

475

10

11.

12.

13.

14.

15.

Nevéus T, Fonseca E, Franco I, Kawauchi A, Kovacevic L, Nieu-
whof-Leppink A, et al. Management and treatment of nocturnal en-
uresis-an updated standardization document from the International
Children’s Continence Society. ] Pediatr Urol 2020;16:10-9.

Sleep and its abnormalities. In: Ropper AH, Samuels MA, Klein JP,
Prasad S, editors. Adams and Victor’s Principles of Neurology. 12 ed.
New York: McGraw-Hill Education; 2023.

Klackenberg G. Nocturnal enuresis in a longitudinal perspective. A pri-
mary problem of maturity and/or a secondary environmental reaction?
Acta Paediatr Scand 1981;70:453~7. [CrossRef]

Oge O, Kogak I, Gemalmaz H. Enuresis: point prevalence and associat-
ed factors among Turkish children. Turk J Pediatr 2001;43:38-43.

. Ozkan KU, Garipardic M, Toktamis A, Karabiber H, Sahinkanat T.

enuresis prevalence and accompanying factors in schoolchildren: a
questionnaire study from Southeast Anatolia. Urol Int 2004;73:149—
55. [CrossRef]

Bakwin H. The genetics of enuresis. In: Kolvin I, MacKeith RC, Mead-
ow SRC, editors. Bladder Control and Enuresis. London: W. Heine-
man Medical Book; 1973. p. 73-7.

Evans JW, Christmas TJ. Detrusor instability following colchicine ther-
apy. Br] Urol 1991;67:552—4. [CrossRef]

Shen J, Zheng X, Zhou W, Jin X, Ma ]J. Epilepsy and frequent noc-
turnal enuresis among children in Shanghai, China. ] Pediatr Urol
2023;19:20.e1-7. [CrossRef]

Hsiao YC, Wang JH, Chang CL, Hsieh CJ, Chen MC. Association
between constipation and childhood nocturnal enuresis in Tai-
wan: a population-based matched case-control study. BMC Pediatr
2020,20.35. [CrossRef]

Rodriguez-Ruiz M, Mendez-Gallart R, Garcia Mérida M, Somoza-Ar-
gibay I. Influence of constipation on enuresis. An Pediatr (Engl Ed)
2021;95:108—-15. [CrossRef]

16.

17.

18.

19.

20.

21.

22,

23.

Borgstrdm M, Bergsten A, Tunebjer M, Skogman BH, Nevéus T. Fecal
disimpaction in children with enuresis and constipation does not make
them dry at night. ] Pediatr Urol 2022;18:446.e1-7. [CrossRef]
Yilmaz-Durmus S, Alaygut D, Soylu A, Alparslan C, Kése SS, Anal O.
The association between monosymptomatic enuresis and allergic dis-
eases in children. Turk ] Pediatr 2018;60:415-20. [CrossRef]

Balaban M, Aktas A, Sevinc C, Yucetas U. The relationship of en-
uresis nocturna and adenoid hypertrophy. Arch Ital Urol Androl
2016}88‘111—4‘ [CrossRef]

Hofmeester I, Brinker AE, Steffens MG, Feitz WE, Blanker MH. Mod-
erate agreement between bladder capacity assessed by frequency vol-
ume charts and uroflowmetry, in adolescent and adult enuresis patients.
Neurourol Urodyn 2017;36:745—7. [CrossRef]

Somuk BT, Bozkurt H, Géktas G, Demir O, Giirbiizler L, Eyibilen
A. Impact of adenotonsillectomy on ADHD and nocturnal enuresis in
children with chronic adenotonsillar hypertrophy. Am J Otolaryngol
2016;37:27-30. [CrossRef]

Austin PE Bauer SB, Bower W, Chase ], Franco I, Hoebeke P, et al.
The standardization of terminology of lower urinary tract function in
children and adolescents: update report from the standardization com-
mittee of the International Children’s Continence Society. Neurourol
Urodyn 2016;35:471-81. [CrossRef]

Maternik M, Chudzik I, Krzeminska K, Zurowska A. Evaluation of
bladder capacity in children with lower urinary tract symptoms: com-
parison of 48-hour frequency/volume charts and uroflowmetry mea-
surements. | Pediatr Urol 2016;12:214.e1-5. [CrossRef]

Bauer SB, Nijman R]J, Drzewiecki BA, Sillen U, Hoebeke P; Interna-
tional Children’s Continence Society Standardization Subcommittee.
International Children’s Continence Society standardization report on
urodynamic studies of the lower urinary tract in children. Neurourol
Urodyn 2015;34:640-7. [CrossRef]



