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НАРУШЕНИЯ МОЧЕИСПУСКАНИЯ И СОЧЕТАННЫЕ НАРУШЕНИЯ 
ФУНКЦИИ ТАЗОВЫХ ОРГАНОВ У ДЕТЕЙ: ПОДХОДЫ К ДИАГНОСТИКЕ, 
ЛЕЧЕНИЮ И ПРОФИЛАКТИКЕ

Нарушения мочеиспускания у детей, проявляющиеся недержанием мочи, нестерпимыми позывами к микции и т. д., 
являются на сегодняшний день одной из актуальных проблем отечественного здравоохранения. Несмотря на широкое 
освещение данной проблематики в отечественных и зарубежных источниках литературы, у врачей особенно первичного 
звена здравоохранения регулярно возникают сложности в правильной диагностике расстройств мочеиспускания, в 
том числе энуреза. По результатам ретроспективного анализа расхождения направительных диагнозов (из первичного 
звена здравоохранения) и заключительных клинических диагнозов у детей с нарушениями мочеиспускания даны 
рекомендации по правильной диагностике расстройств мочеиспускания, а также сочетанных нарушений функции 
тазовых органов; предложен алгоритм диагностики данных нарушений.

Ключевые слова: дети, нарушения мочеиспускания, недержание мочи, энурез, энкопрез, диагностика и лечение, 
трудности диагностики
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URINARY DISORDERS AND BLADDER-BOWEL DYSFUNCTION IN 
CHILDREN: APPROACHES TO DIAGNOSIS, TREATMENT AND PREVENTION 

Pediatric urinary disorders manifested as urinary incontinence, compelling urges to urinate, etc.  remain an important problem of 
contemporary healthcare. In spite of being extensively covered in the literature, urinary disorders, including enuresis, still present 
a diagnostic challenge to the physicians of primary healthcare facilities. Based on the findings of our retrospective study that 
revealed discrepancies between referral and final diagnoses of pediatric urinary disorders, we give recommendations to both 
physicians of primary healthcare facilities and their inpatient care colleagues that will help them to arrive at the correct diagnosis 
of a urinary disorder or concomitant bladder-bowel dysfunction using the proposed diagnostic algorithm.
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In the past 25–30 years urinary disorders (UD) in children 
have been a matter of serious concern for pediatricians, 
nephrologists and urologists. Of all urinary conditions affecting 
the urodynamics of the lower urinary tract, UD are the most 
prevalent and comprise a wide range of disorders caused by 
the impaired storage or voiding function of the bladder [1, 3–6].

Etiology and pathophysiology of urinary disorders 
in children

UD have different causes, including stress, impaired innervation, 
neurosis, sudden changes in the psychosocial environment, 
genetics, and infections of the urinary tract. A lot of attention 
has been recently paid to the psychosomatic aspects of UD 
[2, 7–10]. 

Micturition is a complex reflex act of excreting the 
accumulated urine from the bladder through the urethra; it is 
the final stage of eliminating urine from the body. In newborns, 

infants and toddlers the bladder voids involuntary [4, 11, 12]. 
In older children, uncontrolled micturition signals the delayed 
development of the mature reflex and often results from late 
toilet training. Children are able to exert partial daytime control 
over their bladder at 2–3 years and achieve full dryness during 
the day by the age of 3–4 once their micturition centers in 
the brain and the spinal cord have matured and the adult 
myelination pattern of peripheral nerve fibers has been attained.  
By the age of 4–5 years children are able to stay dry through 
the night; the girls develop this ability earlier than boys. Full 
bladder control ensures adequate socialization. However, the 
mature micturition reflex is fully formed only when the child has 
learnt to voluntarily control the external periurethral sphincters, 
hold urine during the day and at night and intentionally halt its 
flow [3, 4, 8, 13].

Parental behavior plays a critical role in the formation 
of voiding habits. Parents are advised to start teaching their 
child good hygiene and introduce potty training at the age of 
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15–18 months encouraging socially acceptable behavior. The 
child quickly gets the hang of using the potty through positive 
reinforcement. Everything matters in toilet training, even the 
shape of the potty. Russian and foreign pediatricians usually 
recommend to start training at about 18 months [14].  The potty 
should have a simple shape, a solid color, a comfortable seat, 
be made of certified and easy-to-wash materials. Toy- or chair-
shaped all-in-one potties in flashy colors should be avoided to 
prevent the child from associating the potty with playing, eating 
or sleeping [10, 15, 16]. The child gradually develops control 
over their bladder and bowel and feels satisfaction of becoming 
master of their own body. In this period the parents should be 
reassuring and patient, provide a positive feedback and create 
a friendly atmosphere in the family. Even the slightest stress or 
punishment for being wet or soiled can lead to diurnal/nocturnal 
enuresis, fecal incontinence and/or chronic constipation in 70 
to 75% of children [1, 2, 10, 17]. Attaining continence is a 
milestone in the social, mental and psychosexual development 
of the child and a direct outcome of parental efforts 
[2, 17–19].

In the past 10 to 15 years absorbent hygiene products, such 
as disposable diapers, fitted briefs, pads, etc. have become 
increasingly popular among the parents of incontinent children 
[15, 18]. They are convenient, practical and make the life of 
such children more comfortable. But in fact, their continuous 
use aggravates the situation. The child gets used to being 
dry while being incontinent and stops controlling their bladder 
at all. This has a profound impact on the child’s personality 
because delayed adaptation to social norms inevitably leads 
to immaturity. Although the materials diapers are made from 
are “breathable” and meant to prevent the genital area from 
overheating, their continuous use can still pose a threat to male 
health because the genitals stay too warm under a diaper [8, 
11, 15, 20].

Based on our personal observations and the published 
literature, we recommend that parents of incontinent children 
should gradually eliminate diapers or other absorbent products 
as the first step towards recovery. It can be a real challenge 
because ironically it is usually the parent and not the child who 
benefits from diapers. Parents will often go in denial thinking 
that as long as the child stays dry wearing a diaper both at 
night and during the day there is no real problem; still the child 
keeps passing urine involuntary unable to control the process. 
It can be much harder to persuade the parents to stop using 
diapers than to rehabilitate the child [12, 15, 21, 22].

Some research works in neurophysiology and urology link 
UD and impaired urodynamics to the developmental delay of 
higher brain centers involved in the autonomic regulation of 
the lower urinary tract. Substantial contribution to UD is made 
by the hypofunction of the hypothalamus–pituitary complex. 
Electroencephalography often detects abnormal electrical 
activity in the brain of incontinent children. Hypertonia and 
hyperactive sympathetic and parasympathetic divisions of 
the autonomic nervous system are another common cause 
of daytime incontinence. Disturbances in the regulation of the 
sleep/wake cycle by the limbic system and reticular formation 
and abnormal production of adrenal, growth or sex hormones 
can also result in UD [1, 4, 8, 10].

Some authors have demonstrated that UD severity is 
determined by the severity and character of nervous system 
pathology. Children who receive adequate treatment aimed at 
restoring the normal function of higher brain centers involved 
in the autonomic regulation of micturition make a complete 
recovery from incontinence. This is key to the effective therapy 
of UD in children [5, 9, 17, 23].

It has been established that about 90% of UD are functional 
meaning that they can be managed using a wide arsenal of 
effective conventional medical and nonmedical therapies, as well 
as psychological techniques. Importantly, though, neurological 
deficits that suppress maturation of centers exerting control 
over micturition resolve at different rates in different children. 
Therefore, treatment should be tailored to an individual patient 
to produce the desired outcome [1, 11, 24, 25].

Clinical manifestations of UD are very diverse: from different 
combinations of diurnal/nocturnal incontinence patterns to 
changes in the frequency or volume of the voided urine to 
urges to urinate. The most common UD are the urge syndrome 
(US) manifested as pollakiuria, a compelling urge to urinate and 
urge incontinence and enuresis. Its prevalence in children is 
estimated to reach 10%. In patients with renal and urologic 
diseases US prevalence is as high as 50–60%. Incontinence 
is not an exclusively pediatric condition; it also affects between 
1–2% and 5–25% of adults [4, 13, 16, 25]. 

There is still an ambivalence about passing urine and 
stools felt by the modern society that often interferes with 
timely diagnosis and treatment of incontinence. On the one 
hand, people are constantly reminded that micturition and 
defecation are natural important aspects of human existence 
like sleeping, eating, etc. On the other hand, they are perceived 
as dirty or disgraceful, and discussing them (even with a 
physician) is believed to be inappropriate and vulgar. They are 
a taboo subject, an embarrassing issue that should be kept in 
secret. Therefore, patients do not realize that bladder or bowel 
disturbances they may be experiencing are a sign of pathology 
and do not rush to seek medical advice until it becomes a real 
problem. This explains the disparity in the results of randomized 
studies that report incontinence in 1–25% of adults caused by 
ethical and psychosocial issues: people find it difficult to tell the 
doctor that they have “accidents” [8, 13, 15, 23].

Enuresis is leakage of urine during sleep (more often at 
night time than during the day) at the age when full control 
over urination is expected to be achieved. According to 
Russian authors, full control over bladder should be attained 
by the age of 5 years. Foreign authors believe that 6 years 
is the right time. Enuresis is estimated to affect 2.3–30% 
of children between 5–6 and 15 years of age; of them the 
proportion of 5-year-old children is 15–20%; 6–8-year-old, 
7–12%, and 15–18-year-old, 1.5–4%.  In the past, the medical 
community (and ICD-10) distinguished between primary and 
secondary enuresis. Primary means that the child never had 
control of their bladder, secondary means that there was 
a period of dryness before the child became incontinent. 
At present, more attention is paid to how the condition 
progresses [1, 4, 19, 26]. The International Children’s 
Continence Society (ICCS; 2011) has proposed to classify 
enuresis into monosymptomatic and nonmonosymptomatic. 
Monosymptomatic enuresis is involuntary voiding of discrete 
amounts of urine during nighttime sleep in the absence of 
daytime urinary symptoms suggestive of storage/voiding 
dysfunction of the bladder. Nonmonosymptomatic enuresis 
is a combination of nocturnal and diurnal wetting. Diurnal 
incontinence is wetting at daytime when the child is awake 
(at night the child stays continent). The reported prevalence of 
mono- and nonmonosymptomatic enuresis in children varies. 
Some authors estimate that monosymptomatic enuresis is 
found in 43% of children whereas nonmonosymptomatic, in 
57% of children; others report that monosymptomatic enuresis 
occurs in 68.5% patients whereas nonmonosymptomatic, 
in 31.5% [3, 7, 8, 11]. According to our observations, 
monosymptomatic enuresis strikes 24% of children and 
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Table 1. Symptoms of bladder-bowel dysfunction in the examined children

Symptoms of BBD
Boys Girls Total

Abs. number % Abs. number % Abs. number %

Enuresis + US + chronic constipation + encopresis) 93 4.6 161 7.8 254 12.4

Enuresis + chronic constipation + encopresis 147 7.2 53 2.6 200 9.8

Enuresis + US + encopresis 53 2.6 67 3.3 120 5.9

Enuresis + encopresis 40 1.9 14 0.7 54 2.6

Enuresis + chronic constipation 27 1.3 12 0.6 39 1.9

Enuresis + US + chronic constipation 12 0.6 15 0.7 27 1.3

US + chronic constipation + encopresis 28 1.4 25 1.2 53 2.6

US + chronic constipation 3 0.1 49 2.4 52 2.5

US + encopresis 13 0.6 28 1.4 41 2

Total 416 20.4 424 20.7 840 41.1

nonmonosymptomatic, 58%. Diurnal incontinence occurs in 
18% of patients.

Agitation and stress are often accompanied by frequent 
urination, which in turn can trigger or aggravate incontinence. 
Usually, nocturnal enuresis can be kept secret, except when 
the child has to stay in other people’s company round the 
clock. In contrast, involuntary urination at daytime often occurs 
in public places and is more emotionally traumatic for the child 
[2, 10, 18, 25]. 

Today, UD still remain a pressing concern for healthcare 
practitioners. The condition can be aggravated by social 
stereotypes, family attitude and the lack of medical awareness. 
In the majority of cases, voiding dysfunction is perceived as 
a shameful situation, lack of hygiene skills, “bad manners” or 
even a sign of mental retardation instead of being considered 
a serious health condition that should be reported to the 
doctor and treated adequately. Urinary disorders are usually 
swept under the carpet or ignored by parents who consider 
incontinence to be a “unique” feature of their child and a 
variation of the norm or punish the child or wait until the child 
will outgrow it and therefore do not seek medical advice [15, 
20, 21].

Urinary disorders such as incontinence, pollakiuria, or 
frequent urges to urinate, are not life-threatening but have 
serious social implications. They significantly impair the 
psychological development and physical activity of a child, 
leave them feeling handicapped, instill guilt, prevent them 
from integrating into the society, and negatively affect the 
quality of life of the whole family [8, 22, 25].  Problems with 
peers, academic underachievement and family conflicts are 
common consequences of UD. About 30% of UD result in 
recurrent cystitis, vesicoureteral reflux, ureterohydronephrosis, 
pyelonephritis and subsequent nephrosclerosis or renovascular 
hypertension. UD and bladder-bowel dysfunctions are often 
accompanied by pelvic vein incompetence and weakness of 
pelvic floor muscles. In adults these conditions can cause sexual 
dysfunction (impotence, premature ejaculation or infertility in 
men and anorgasmia, vaginismus, prolapse, or miscarriage in 
women). Having an onset in childhood, UD and BBD debilitate 
economically active population groups and deteriorate their 
quality of life [8, 23, 27].

Difficulties in the diagnosis and treatment of urinary and 
defecation disorders in children

Extensive observation of our patients with UD has revealed a 
few negative trends in the primary healthcare system (mostly 
organizational problems) resulting in the delayed or misdiagnosis 
of UD and concomitant pelvic floor dysfunction in children. 

In the past 20 years approaches to the diagnosis, treatment 
and rehabilitation of patients with functional UD and bowel 
comorbidities have changed dramatically both in Russia and 
abroad. Medical treatment has been largely replaced with 
nonmedical or combination therapies. Russian physicians have 
a great variety of treatment options at their disposal including 
anticholinergic drugs, surgical interventions to alleviate the 
symptoms (these are rarely used in children), physical therapy, 
acupuncture, psychotherapy, self-hypnosis affirmations, 
urotherapy (bladder re-education), and pelvic floor biofeedback 
therapy (BFT). Each of these effective techniques is actively 
promoted, making it hard for a physician to choose one the 
patient will benefit from the most. The first-line treatment 
of incontinence includes nonmedical and noninvasive 
interventions. They are popular among physicians due to 
their good diagnostic and rehabilitation potential. Among 
such treatment options is electromyographic biofeedback 
therapy, which is, in essence, computer-assisted pelvic floor 
muscle training (Kegels) [16, 28–30]. Nonmedical therapy also 
includes bladder re-education, scheduled voiding/defecation, 
psychotherapy and wetting alarms. If nonmedical modalities 
are ineffective, medications and physical therapy are introduced 
to the regimen alone or in combination [1, 8, 24, 26]. 

Treatment and rehabilitation of patients with UD will be 
ineffective if the diagnosis is inaccurate; therefore, it is important 
to discuss the problem of accurate diagnosis in detail. The lower 
urinary tract and the distal regions of the gastrointestinal tract 
are supported by the pelvic diaphragm; they share blood vessels 
and innervation and exert similar functions of storing, holding 
and excreting urine or feces. Disorders of the lower urinary tract 
(diurnal or nocturnal incontinence, US, etc.) and the intestinal 
tract (constipation, soiling) can co-exist aggravating each other 
[8, 20, 23, 27]. Patients with concomitant disorders of the lower 
urinary tract and the gastrointestinal system are often referred 
to in the foreign literature as having bladder-bowel dysfunction 
(BBD). This nosology is rarely seen in the medical records of 
Russian hospitals. Transition from the diagnostic approach 
based on the symptoms of one organ system, such as the 
urinary or gastrointestinal tract, to functional, which relies on 
the assessment of the integrated contribution of organs 
constituting different systems, is an important prerequisite 
for the accurate diagnosis and successful treatment of BBD. 
This interdisciplinary approach allows doctors with narrow 
specialist expertise, such as pediatricians, nephrologists, 
urologists, gastroenterologists, proctologists, neurologists, 
etc., to have a broader perspective of the problem, establish 
a timely and accurate diagnosis independent of each other, 
and choose an adequate treatment regimen for a patient 
with BBD.
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Table 2. Concordance of the referral and final clinical diagnoses

Diagnosis
Referral Final

Abs. number % Abs. number %

Enuresis (isolated) 1015 49.7 470 23

Urge syndrome (isolated) 0 0 184 9

Enuresis and urge syndrome 0 0 268 13.1

Enuresis and stress urinary incontinence 0 0 198 9.7

Infrequent micturition 0 0 83 4.1

Concomitant bladder and bowel dysfunctions 601 29.4 840 41.1

Neurogenic dysfunction of the bladder of unspecified etiology 427 20.9 0 0

Total 2043 100 2043 100

The importance of the interdisciplinary approach is 
confirmed by the data obtained during the examination and 
treatment of 2,043 children aged 7 to 18 years who presented 
with nonorganic UD in 2003 through 2013 (881 boys and 1,162 
girls, mean age of 9.8 ± 3.4 years, р = 0.05). The nonorganic 
(functional) etiology of UD was confirmed by the complete 
examination of the urinary system. The patients constituted 3 
age groups: 7–10 years, 11–14 years and 15–18 years; each 
of the groups was divided into the subgroup of boys and the 
subgroup of girls. In 840 children (41.1%), of whom 416 (20.4%) 
were boys and 424 (20.7%) were girls, BBD manifested itself 
as a combination of enuresis, US, stress incontinence, chronic 
constipation, and encopresis (soiling) (Table 1).

Bladder-bowel dysfunction was prevalently manifested as 
enuresis (34%), chronic constipation (30.6%), US (26.8%), and 
a combination of chronic constipation and encopresis (24.8%).

The data demonstrating the relationship between a BBD 
symptom and a child’s age are also interesting. BBD was 
manifested as concomitant enuresis, US, and encopresis 
predominantly in boys and girls between 7 and 11 years of age 
and also in girls aged 11–14 and 15–18. Co-existent symptoms 
of enuresis, US, encopresis, and chronic constipation were 
observed in all age groups, except for the boys between 15 
and 18 years. A combination of enuresis, US and chronic 
constipation only occurred in children between 7 and 10 years, 
whereas enuresis + soiling occurred in children between 11 
and 14 years. Concomitant enuresis, encopresis and chronic 
constipation were diagnosed in children aged 7–10 and in boys 
aged 11–14. US and comorbid encopresis were observed in 
children aged 7–10 and in girls of 11–14. A combination of US 
and chronic constipation occurred only in girls in all age groups, 
while US, soiling and chronic constipation were coexistent in 
boys between 7 and 10 years of age and in girls aged 11 to 14 
years. The older the children were, the rarer and less varied the 
BBD symptoms became. 

While conducting the retrospective analysis of pediatric 
medical histories, we found that the diagnosis established at 
a primary care facility that eventually referred the child to an in-
patient facility was not always concordant with the final clinical 
diagnosis (Table 2). 

The primary diagnosis of enuresis was established in 
49.7% children, whereas its actual incidence was 2.2. times 
lower: it was verified only in 23% of the admitted inpatients 
(р < 0.01). Physicians of primary care facilities were often 
unable to notice other symptoms of urinary and defecation 
disorders. As a result, some children did not have a verified 
diagnosis before they were admitted to hospital: 20.9% of them 
were diagnosed with a neurogenic dysfunction of the bladder 
of unspecified etiology. Isolated US was not specified in the 
referral diagnosis, but as a final diagnosis it was established in 
188 (9%) of the admitted patients. At primary care facilities BBD 

was diagnosed in 29.4% vs 41.1% of in-hospital diagnoses 
(р < 0.01), meaning that its actual incidence was 1.4 times 
higher. The obtained data indicate that physicians at primary 
care facilities tend to overdiagnose enuresis and underdiagnose 
US and BBD in children with urinary and defecation disorders. 
Besides, many doctors erroneously think that any urinary 
disorder or incontinence is a case of enuresis. However, 
Russian authors and ICCS guidelines (2011) define enuresis 
as involuntary voiding of urine during sleep. In our retrospective 
study, urinary disorders, both isolated and concomitant with 
defecation disorders, were often mistaken for enuresis, which 
naturally resulted in the wrong treatment strategy and poor 
treatment outcome.

 We believe that there are two major reasons underlying 
over-, under- and misdiagnosis of urinary disorders and BBD: 
doctors working at primary care facilities do not have sufficient 
medical knowledge of these conditions and are too pressed 
for time to take full medical history and analyze the presented 
problem. Patients are referred to different specialists again 
and again but doctors cannot arrive at the right diagnosis, 
therefore, treatment is delayed. Unfortunately, doctors often 
prescribe wrong treatments that do not help the patient, which 
causes frustration both in parents and their child as well as 
dissatisfaction with the quality of healthcare. 

To improve the situation, physicians should be encouraged 
to maintain their certification. Information about pediatric UD and 
BBD should be included in the syllabus of professional training 
courses. At present, primary care facilities focus on improving 
the availability and quality of medical care. Better life quality 
for children is one of top priorities of modern healthcare that 
can be achieved, among other things, through timely diagnosis 
of urinary and defecation disorders. Adequate treatment will 
facilitate children’s social adaptation allowing them to cope 
with the challenges of the current economic situation. Today 
patients are free to choose a medical care facility they want to 
seek advice at by channeling their health insurance payments 
to the preferable clinic. This stimulates competition between 
and among private and state-funded facilities.

The schematic algorithm below was developed by the 
authors to help doctors working at inpatient and primary care 
facilities make a successful clinical diagnosis of UD and BBD 
in children (Fig. 1).

CONCLUSIONS

UD and BBD have various causes. To establish an accurate 
diagnosis of UD or BBD, a multidisciplinary approach should be 
applied. It is important to rule out BBD and organic pathology 
in children with urinary incontinence prior to starting therapy. 
The first-line treatment of UD/BBD includes electromyographic 
biofeedback therapy, urotherapy, scheduled voiding/
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Fig. 1. The schematic algorithm for the diagnosis of urinary disorders and bladder-bowel dysfunction in children

Patient

Pediatrician/GP

Medical history: complaints of urinary or/
and defecation problems

Complete blood count, urinalysis, kidney 
and bladder ultrasound scans, uroflowmetry, 

frequency of involuntary urination, X-ray 
scans of the urinary and gastrointestinal tract, 

psychological tests to assess anxiety, self-
esteem and identify hidden wishes

Diagnosis

Rehabilitation Treatment

Psychotherapy
Medical 
therapy

Physical 
therapy

Rule out organic 
pathology

Refer to a neurologist, 
nephrologist, gastroenterologist, 

proctologist, clinical 
psychologist, psychiatrist

Girls
Refer to a 

gynecologist

Refer to a urologistBoys

UrotherapyBiofeedback 
therapy

defecation, psychotherapy, and the use of wetting alarms. 
Parents are advised to gradually eliminate diapers, fitted 
briefs or other absorbent hygiene products. If the first-line 
therapy does not produce the desired effect, medications, 
physical therapy, or a combination of both should be started. 
Treatment and rehabilitation outcomes can be significantly 
improved through maintaining the continuity of care for patients 
transferred from the outpatient to inpatient setting. To solve 
the problem of delayed diagnosis in children with UD/BBD, 
the following measures are proposed from the experience of 

Russian healthcare practitioners and their foreign colleagues: 
1) improving the quality of professional education and training; 
2) increasing appointment time; 3) strengthening laboratory 
capacities affiliated with primary healthcare facilities and 
creating more hospital beds in day treatment units; 4) merging 
outpatient and inpatient facilities into bigger health centers that 
provide diagnostic, treatment and rehabilitation services to 
patients with UD and BBD. These measures can significantly 
improve diagnostic accuracy and treatment outcomes in 
children with UD and BBD. 
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