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Abstract

Background: In this article, authors present their own experience in diagnostics and treatment of non-keratinizing squamous cell metaplasia of the urothelium in
pediatric patients. Squamous metaplasia is an abnormal replacement of urothelial epithelium of urinary bladder with non-keratinizing stratified squamous epithelium.
It is mostly recognized in adult women in the post-menopausal period. There are only a few descriptions of the occurrence of squamous metaplasia in children in
world literature.

Results: Research conducted by the authors included children hospitalized in the Surgery Department in the years 2005-2018. During this time metaplasia was
diagnosed in 254 children — 248 girls and 6 boys aged from 1.5 to 17 years. The primary causes of hospitalization were non-specific abdominal pain, voiding
disorders and recurrent urinary tract infections. In the studied cases, the most common symptoms of abnormal bladder function were: pollakiuria, difficulties in
initiating micturition and urinary retention. Patients underwent many diagnostic procedures: clinical examination, general urinalysis, and urine culture, ultrasound
of the urinary tract, cystoscopy, immunohistochemical, endocrinological and urodynamics examinations. Statistical analysis includes only children, who underwent
cystoscopy together with biopsy and histopathological section, which indicated metaplasia of the urothelium. All patients were treated symptomatically.

Conclusion: Squamous metaplasia can occur in both children and adolescents. Symptomatic treatment improves the quality of patient’s life. However, does not effect
regression of metaplasia. In control cystoscopies, authors do not observe the improvement. The causal treatment will be possible after further and closer examination
of the pathogenesis and etiology of changes in the urinary bladder.

Introduction - difficulties in initiating micturition

Squamous metaplasia is the transformation of normal urothelial - urinary retention

epithelium to the stratified squamous non-keratinizing epithelium.
The most common localizations of such changes are the triangle and
neck of the bladder (Figures 1 and 2). Metaplasia of vesical mucosa
usually occurs in adult women in the post-menopausal period. In the

- non-specific pain of the abdomen,
- pain during micturition, requiring analgesic treatment

The cause of abdominal pain in patients with metaplasia of urinary

literature, this type of metaplastic changes has no risk of progression to
neoplasia. The main reasons of the occurrence of metaplasia in adults
introduced in literature are a malfunction of endocrine glands, chronic
inflammations, Vitamin A deficiency, estrogens and progesterone
deficiency, S. hameatobium, recurrent inflammations of the bladder,
neurogenic bladder, post-surgery in the bladder region.

There are only a few articles in worldwide literature describing the
occurrence of non-keratinizing squamous metaplasia of the bladder
in the pediatric population [1-5]. In this article authors present
cases of 254 children diagnosed with metaplasia, hospitalized in our
Department in years 2005-2018 (Figure 3).

The main reasons for hospitalization were:
- recurrent infections of the urinary tract,
- erythrocyturia
- pollakiuria,
- dysuria,
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bladder is not fully understood. It may occur due to the damage of
the glycosaminoglycans layer (GAG) of the urothelial epithelium.
Damage of the protective layer causes leaking epithelium syndrome. It
simplifies the migration of allergens, irritating chemicals, toxins, drugs
and bacteria deeper in bladder tissues, and in result, causes painful
bladder syndrome [6-8].

Some of the scientific reports show the co-existence of metaplasia
in neurogenic bladders [9].

Patients diagnosed in our Department underwent diagnostic
procedures, which revealed the metaplasia of the vesical urothelium.
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Patients diagnosed in our Department were qualified for cystoscopy
under short-term general anesthesia. In 35 (14%) patients’ squamous
metaplasia was incidentally diagnosed during cystoscopy performed
for treating urolithiasis or congenital defects of the lower urinary tract.

Only children who underwent cystoscopy together with biopsy
and histopathology section examination, which indicated metaplasia
of the urothelium, were included in a clinical trial. General urinalysis
and urine culture, ultrasound of the urinary tract, urodynamic
examination was performed. To resolve the possibility of development
of the proliferative process in urinary bladder all specimen underwent
immunohistochemical tests. Endocrinological and immunological
blood tests were performed in 87 (34,2%) of the patients - only
teenagers after puberty.

Figure 1. Squamous metaplasia of the bladder urothelium — cystoscopy picture. . . . .
€ q P Y PyP All patients diagnosed with metaplasia underwent control cystoscopy

with biopsy once a year to check the progression of the disease.

Patients with acute infections of the urinary tract were treated with
antibiotics from the Cephalosporin group and irrigation of bladder
with 2% Gentamycin solution. In the case of recurrent infections,
long-term anti-bacterial treatment with furazidinum, trimethoprim/
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Figure 2. Squamous metaplasia of the bladder urothelium- cystoscopy picture.
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Figure 3. Number of patients per unit of time, showing all 254 patients between years 2005
to 2018 and growing trend of yearly morbidity.

The pathogenesis and etiology of metaplastic changes in the urinary
bladder have not been fully understood. The symptomatic treatment
improves the quality of patients’ lives but does not affect the formation
of metaplasia in the urinary bladder. There is a need for further
research to find the causes of metaplasia. It would allow to implement
appropriate treatment and eliminate metaplasia of the bladder region.
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Materials and methods

In the period from 2005 to 2018 squamous metaplasia was
diagnosed in 254 children - 248 girls and 6 boys - aged from 1.5 to
17 years (average 13,7 years) (Figures 4 and 5). In studied cases, the
symptoms of abnormal bladder function were: pollakiuria, difficulties

in initiating micturition, urinary retention due to detrusor muscle
disability, abdominal pain and recurrent infections of the urinary tract. Figure 4. Number of patients in age groups — newly diagnosed.

Nephrol Renal Dis, 2019 doi: 10.15761/NRD.1000154 Volume 4: 2-4



Jurkiewicz B (2019) Diagnostics and symptomatic treatment of non-keratinizing squamous cell metaplasia of the urinary bladder in children — own experience

sulfamethoxazole, and trimethoprim was used. Immunomodulating
treatment with Uro-Vaxom, Thym-Uvocal, and supplementation
of Vitamin A was introduced. Additionally, patients with abnormal
function of the bladder, revealed in the urodynamic examination, were
treated with biofeedback and oxybutynin or solifenacin. Moreover,
the diet excluding citrus fruits, pepper, chili, hot spices, cranberry,
Vitamin C and other products causing acidification of urine were
recommended, to reduce the irritation of the bladder tissues. According
to articles showing the positive impact of intravesical hyaluronic acid
instillation in adult patients with interstitial cystitis, authors decided
to use this type of treatment in two of female patients suffering from
painful bladder syndrome [10-12].

In all performed cystoscopies macroscopic changes of the
bladder urothelium characteristic for non-keratinizing metaplasia
were revealed - white, fluffy surfaces in bladder triangle and neck. In
some patient’s epithelium changes exceeded triangle - those patients
presented severe symptoms.

Histological examinations of bladder specimens showed atypical
cellular nuclei.

Immunohistochemical tests included caspase, cytokeratin AE-1/
AE-3, and Ki67 antigen showed that metaplastic epithelium is in fact
stratified squamous epithelium typical for all stages of development [13].

The p53 protein test confirmed its low-level, which means the
reduced possibility of neoplastic transformation.

All patients underwent urodynamic examination, which revealed
the abnormal function of the urinary bladder, particularly the detrusor
muscle hyperactivity and reduced bladder capacity [14-15].

In girls, who underwent endocrinological examination, the low
level of progesterone in the luteal phase was found, along with the
menstrual disorder.

Immunological tests revealed:

- decrease of immunoregulatory functions of lymphocytes T -
quantitative and functional deficit of T lymphocyte population,
decrease in TCD4/TCD8 ratio, decrease in mitigate replay, SAT
activity deficiency, decrease in IL-10 formation;

- increase of immunogenic activity of monocytes - hyperactivity of
monocytes LM, the deficit of anti-inflammatory influences of IL-1ra;

- the increased pro-inflammatory immunogenic activity of the
immune system.

The examination showed, that immunology has a great influence
on the formation of metaplasia of the vesical mucosa, but further and
closer examination is needed.

Discussion

Pathogenesis of metaplasia of vesical mucosa is not fully understood.
Most of the clinical trial programs concentrate on hormonal changes
in women in the post-menopausal period. Those trials do not concern
children in pubertal age. Commonly used therapy in adults like
anti-inflammatory, Vitamin A, oxybutynin, bladder irrigation with
gentamicin solution, does not give predictive results in the pediatric
population. It requires searching for alternative therapies, which might
be used to treat both children and adolescents.

Organism homeostasis depends on proper function and cooperation
of nervous, endocrine and immunological systems [16] (Figure 6).
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Figure 6. Organism homeostasis

Endocrinological changes, observed in an analyzed group, may be
considered as the main reason for the occurrence of non-keratinizing
metaplasia changes in children.

Moreover, in all patients’ metaplastic changes occurred only in the
bladder triangle. The trigonal originate from different germ layer than
the ventral bladder wall, and its’ development and function depend
on sex hormones. That even stronger confirms the theory of the
dependence of metaplasia formation on the endocrine system.

In the world literature, there are many publications about the
impact of environment pollution on endocrinological changes in
children and adolescents. The level of environmental pollution has an
impact on hormonal changes in children.

EEDs is a group of environmental endocrine disruptors that may
affect the human endocrine system and produce adverse neurological
and immune effects.

Endocrine disruptors may be found in many everyday products-
including plastic bottles, metal food cans, detergents, flame retardants,
food, toys, cosmetics, and pesticides [17]. Among all EEDs bisphenol
A is one of the highest volume chemicals in use today [18]. BPA has
been shown more recently to stimulate biological responses at very low
concentrations and has been demonstrated to be as potent as estradiol
in some of its effect [19-22].

The group most exposed to the harmful influence of BPA are
fetuses, babies, women, and men [23]. One of the trials showed the
BPA level <0,026-2,569 ng/ml in umbilical cord blood, which confirms
the risk of exposure of unborn children on this compound [24].

The BPA penetrates to the human body by skin, with food and air.
For all age groups, the main factor of exposure to BPA is canned food
[25].

Researches prove that precocious puberty may be related to
exposure of BPA. Durmaz, et al. proved a statistically higher level of
BPA in the urine of girls with precocious puberty in comparison to
control group and suggest that higher level of BPA may be one of the
risk factors of ICCP [26].

Authors extend the hypothesis that a high level of BPA may cause
metaplastic changes in the bladder region.

Conclusion

The cause of the formation of squamous metaplasia in the bladder
region is still unclear. Previous attempts of finding the causes of the
transformation of urothelial epithelium to non-keratinizing squamous
metaplasia in the bladder region have failed. However, the authors
suggest that one of the main factors affecting epithelial change may
be progressive environmental pollution. Especially EEDs and among
them bisphenol A, which affect the hormonal system. This hypothesis
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requires a further and closer examination of the pathogenesis and
etiology of changes in the urinary bladder.
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