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Summary
Background. Infections of the urinary tract are the second most common bacterial
infections occurring among the pediatric population. Cystitis cystica is the prevalent form
of chronic inflammation which occurs in children. The pathogenesis of the disease is unclear,
however recurrent urinary tract infections are considered to be the most common cause.
Inflammation may be asymptomatic or present with symptoms of active infection. Chronic
inflammation can lead to micturition disorders. Treatment of cystitis cystica is difficult and
long-lasting. Here, the authors present their experience on the diagnosis and treatment of
patients with cystitis cystica.
Material and methods. In the period 2016-2019, 871 cystoscopies were performed at
the Department of Pediatric Surgery and Pediatric Urology of the Centre of Postgraduate
Medical Education, Warsaw, Poland. Depending on the severity of macroscopic changes, the
severity of symptoms, and the occurrence of recurrent urinary tract infections, different
treatment protocols were used: oral administration of furazidine and trimethoprim with
sulfamethoxazole, intravesical instillation of gentamicin and immunomodulating treatment
in chosen cases.
Results. Improvementin the clinical condition of sick children was achieved in 79% of patients
(84/106). Changes in endoscopic findings did not always correlate with clinical symptoms.
Conclusions. The authors recommend extended diagnostics to include endoscopic
examination in children with recurrent bladder infections and/or voiding disorders that
are difficult to treat. This will allow exclusion or diagnosis of cystitis cystica and enable
appropriate treatment at the initial stage of the disease, making regression of the changes in
the bladder mucosa possible with oral pharmacotherapy only.

Keywords: cystitis, chronic cystitis, cystitis cystica, voiding disorders, recurrent urinary
tract infections

Streszczenie
Wprowadzenie. Zakazenia uktadu moczowego zajmuja drugie miejsce wsréd wszystkich
infekcji bakteryjnych w populacji dzieciecej. Cystitis cystica jest najczestsza forma przewle-
ktego zapalenia pecherza moczowego u dzieci. Patogeneza choroby jest niejasna, jednakze
uwaza sie, Ze najczestsza przyczyna sa nawracajace zakazenia uktadu moczowego. Zapalenie
moze by¢ bezobjawowe lub przebiega¢ w formie aktywnej infekcji i wywotywacé zaburzenia
mikcji. Leczenie zmian o typie cystitis cystica jest trudne i dtugotrwate. Autorzy przedsta-
wiaja wtasne do§wiadczenia dotyczace diagnostyki i leczenia pacjentéw z cystitis cystica.
Materiat i metody. W latach 2016-2019 w Klinice Chirurgii Dzieciecej i Urologii Dzieciecej
Centrum Medycznego Ksztatcenia Podyplomowego w Warszawie wykonano 871 cystosko-
pii. W zaleznosci od stopnia nasilenia zmian makroskopowych, nasilenia dolegliwosci, oraz
wystepowania nawracajacych zakazen uktadu moczowego, stosowano rézne protokoty le-
czenia obejmujace leczenie doustne furazydyna i trimetoprimem z sulfametoksazolem, lecze-
nie miejscowe wlewkami dopecherzowymi gentamycyny, oraz leczenie immunomodulujace
u wybranych pacjentéw.
Wyniki. Poprawe stanu klinicznego chorych dzieci uzyskano u 79% pacjentéw (84/106).
Zmiany w obrazie endoskopowym nie zawsze korelowaty z objawami klinicznymi.
Whioski. Autorzy uwazajg za celowe poszerzenie diagnostyki u pacjentéw z nawracajacymi
zakazeniami pecherza moczowego i/lub zaburzeniami mikcji trudno poddajacymi sie lecze-
niu, o badania endoskopowe. Pozwola one wykluczy¢ badz rozpoznac¢ cystitis cystica i wta-
czy¢ odpowiednie leczenie w poczatkowym okresie choroby, umozliwiajac regresje zmian
btony sluzowej pecherza moczowego przy zastosowaniu jedynie farmakoterapii doustne;j.

Stowa Kkluczowe: zapalenie pecherza moczowego, przewlekte =zapalenie pecherza
moczowego, cystitis cystica, zaburzenia mikcji, nawracajace zakazenia uktadu moczowego
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Introduction

Urinary tract infections (UTI) take second place among all bacterial infections in the pediatric population.
In infancy, they occur more often in boys, and after the end of the first year of life, the frequency is greater in
girls [1]. The most frequently isolated pathogen is Escherichia coli (80-90% of infections) along with other gram-
negative bacteria: Pseudomonas, Klebsiella, Enterobacter, and others, the source of which are the gastrointestinal
tract, vaginal vestibule, and narrowed foreskin in the case of phimosis [1]. Anatomical defects and dysfunction
of the lower urinary tract such as posterior urethral valves, vesicoureteral reflux, urolithiasis, neurogenic
bladder dysfunction and phimosis, as well as constipation, poor hygiene habits, urinary retention, insufficient
fluid supply, are factors which favor development of UTI [1,2].

Acute cystitis manifests with bacteriuria, leukocyturia, erythrocyturia or hematuria, foul-smelling urine,
urinary urgency, increased daytime urinary frequency, painful urination, and fever [3]. An ultrasound scan
often shows a thickening of the bladder wall [4]. Recurrent urinary tract infections lead to chronic inflammation
of the bladder. Symptoms of cystitis lasting longer than 2-3 weeks or recurrence of infection appearing after a
short period of remission may suggest chronic cystitis [1,5,6].

The most common form of chronic cystitis in children is cystitis cystica, diagnosed in approximately 10%
of patients with UTI [1,7], with an 80% female predominance [8]. Endoscopic examination of the lower urinary
tract shows small, pearly, pink, brown, or yellow cysts within the mucosa. Lesions are most often located within
the triangle of the bladder, neck and around the ureteric orifices [9], less frequently they cover the entire surface
of the bladder, and are exceptionally described in the ureters and pelvis [10] (Figures 1-3).

Figure 1. Cystitis cystica - endoscopic view

Figure 2. Cystitis cystica - endoscopic view
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Figure 3. Cystitis cystica - endoscopic view

At endoscopic examination, cystitis cystica may be accompanied by trabeculation of the bladder wall, and
swelling and congestion of the mucosa. In some patients, these changes are absent at first examination and only
appear at subsequent cystoscopies [11].

The pathogenesis of cystitis cystica is unclear. The changes originate from the urothelial buds, which tuck
into the submucosa and form the so-called Brunn’s nests within the lamina propria, which then degenerate into
a cystic form with the appearance of luminal mucin [2,5,8]. They do not penetrate the muscularis propria of the
urinary bladder [7]. According to one hypothesis, this is due to a type of local immune reaction with excessive
IgA secretion [5].

In patients over 18 years of age, cystitis cystica is considered a precancerous condition [1,2,6,9]. Microscopic
examination of specimens taken from altered mucosa shows reactive atypia of urothelial cells, hyperplasia,
dysplasia and carcinoma in situ. However, neoplastic epithelial changes have not been observed in children [1].

Clinically, inflammation may be asymptomatic or manifest with symptoms of active infection. Chronic
inflammation may lead to urinary incontinence, urgency, increased daytime urinary frequency, dysuria, and
even urinary retention [2,3,5,6,8,9,11]. Detrusor overactivity, reduction in urinary flow rate, irregular patterns
ofurine flow and residual urine after voiding which further predisposes to infection, may be found in urodynamic
tests [3,5]. Imaging examinations such as ultrasound (US) and computed tomography (CT) show thickening of
the bladder wall [4,9].

Treatment of cystitis cystica is difficult and long-lasting. Alternating treatment with oral furazidine and
trimethoprim with sulfamethoxazole, and intravesical infusions of antibiotics (gentamicin) and corticosteroids
(prednisone) are often used [1,5,8,12].

The authors present their experience in the diagnosis and treatment of patients with cystitis cystica. The aim
of the study was to analyze the population of patients treated at the authors’ center.

Material and methods

From 2016 to 2019, 871 cystoscopies were performed at the Department of Pediatric Surgery and Pediatric
Urology of the Centre of Postgraduate Medical Education, Warsaw, Poland.
The indications for cystoscopy were:
—recurrent UTI,
— micturition disorders,
— defects of the urinary system,
— combinations of the above.
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Based on the severity of lesions found during endoscopic examination, patients were divided into three
groups: those with single vesicles within the bladder mucosa (group I), those with vesicles limited to the bladder
triangle (group II) and those with extensive changes covering the entire bladder mucosa (group III).

Depending on the severity of macroscopic changes, the severity of symptoms and the occurrence of recurrent
UT], the following treatment protocols were used:

— Group I (single lesions, mild inflammation) - oral furazidine/trimethoprim + sulfamethoxazole for 7-10
days;

— Group II (severe lesions) - oral alternating treatment with furazidine/trimethoprim + sulfamethoxazole
for at least 3 months, with change of drug every week;

— Group III (very severe lesions) - alternating treatment with furazidine/trimethoprim + sulfamethoxazole
+ gentamicin/ hydrocortisone intravesical infusions +/- immunomodulating treatment (Thym-Uvocal,
Uro-Vaxom, vitamin A, Psudovac, D-mannose).

Furazidine was administered at a dose of 5-7 mg/kg of body weight/day in 2-3 divided doses. Trimethoprim
+ sulfamethoxazole was administered at a dose of 36 mg/kg of body weight/day in 2 divided doses. Intravesical
infusions were administered twice a day for 10 days, then once a day for 20 days. The dose of gentamicin used
was 40-80 mg in 50-100 mL 0.9% NaCl with hydrocortisone 50 mg in 50 mL 0.9% NaCl.

Depending on the severity of lesions and symptoms, one or more bladder infusion cycles were performed
at monthly intervals. Children with lower urinary tract symptoms (LUTS), determined based on urodynamic
tests, also received drugs influencing bladder function e.g. oxybutynin, solifenacin or doxazosin. The children
were treated and followed for one year in accordance with the developed treatment protocol, depending on the
severity of changes observed during the first endoscopic examination.

Results

Cystitis cystica was found in 106 patients with an age range of 6 months to 18 years, and a median age of 8.57
years. Girls made up 89.6% of the population (95 patients), and 10.4% (11 patients) were boys (Figure 4).
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Figure 4. Number of patients according to age

Recurrent UTI occurred in 69 (65%) patients with cystitis cystica, 3 patients (3%) had only one UTI episode,
and 34 (32%) had no infections (Table 1).

Table 1. Urinary tract infections

Urinary tract infections (UTI) Number of patients
No UTI 34 (32%)
Single UTI 3 (3%)
Recurrent UTI 69 (65%)

Voiding disorders were found in 55 (52%) patients: nocturnal enuresis occurred in 45 (43%), urinary
incontinence in 39 (37%), urgency in 19 (18%), and other disorders such as dysuria and increased daytime
urinary frequency in 7 (7%) (Table 2).
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Table 2. Micturition disorders

Micturition disorders

Number of patients

Nocturnal enuresis 45 (43%)
Urinary incontinence 39 (37%)
Urgency 19 (18%)
Dysuria, increased daytime urinary frequency and other 7 (7%)
None 51 (48%)

Urodynamic examination was performed in all patients with LUTS. Detrusor overactivity and reduced
bladder volume were found in all patients.
Coexisting defects were found in 38 patients: vesicoureteral reflux in 23, neurogenic bladder dysfunction in
7 (including after myelomeningocele surgery in 4), and posterior urethral valves in 8/11 boys. Constipation and
encopresis occurred in 9 patients.
Based on the severity of lesions found in endoscopic examination, patients were divided into three groups
(Table 3):
— Group I: 46 patients,
— Group II: 18 patients,
— Group III: 42 patients.

Table 3. Severity of lesions

Severity of lesions Number of patients
Single vesicles 46
Lesions limited to the bladder triangle 18
Extensive lesions 42

In 22 patients, coexistence of squamous cell metaplasia of the urinary bladder was found (either as changes
found during the first cystoscopy or changes which appeared during treatment). Patients in group I did not
undergo a routine control cystoscopy.

In group 1], the criteria for the endoscopic examination was the persistence of symptoms despite treatment
(6/18 patients). In group IlI, a control cystoscopy was performed in all patients after about 6 months. Control
cystoscopy was not performed in 58 patients due to clinical improvement within a year, i.e. no signs of UTI and
disappearance of symptoms. Bladder detrusor overactivity characteristics decreased in this group of patients
and there were no recurrences of infection for a year. Endoscopic examination was performed in patients from
group Il who did not achieve a satisfactory improvement, and in all patients from group III.

The 48 control cystoscopies showed:

—in 22 patients: a significant improvement in the endoscopic findings (either no or single vesicles) was
observed. In this group, no UTI occurred and micturition disorders resolved in 30% of patients;

— in 12 patients: the endoscopic findings revealed less severe lesions, including 2 without UTI;

— in 9 patients the endoscopic findings did not change (this group included 2 children who did not develop
UTI, and 1 whose micturition disorders resolved);

—in 5 cases: the lesions intensified despite treatment and no clinical improvement was observed.

Overall, improvement in the clinical condition of sick children and the symptoms of dysuria was achieved in
84/106, i.e. 79% patients. Changes in endoscopic findings did not always correlate with clinical symptoms.

Discussion

Cystitis cystica is the most common form of chronic cystitis diagnosed in children [1]. Chronic or recurrent
infections cause an excessive [gA-mediated inflammatory reaction in the mucosa. The intensified inflammatory
process results in micturition disorders, which are often very troublesome and exclude the child from everyday
activities. Treatment of cystitis cystica is difficult and long-lasting. Oral administration of furazidine and
trimethoprim with sulfamethoxazole, and local treatment with intravesical infusions of antibiotics (gentamicin)
and corticosteroids (prednisone) are used [1,2,5,6,8,12].

The available literature is scarce regarding cystitis cystica in the pediatric population. Most articles dealing
with this subject examine an adult population. In recent years, there have been reports appearing of the
effectiveness of intravesical administration of hyaluronic acid, which, by covering the urothelial epithelium,
blocks the penetration of irritants such as bacteria, deposits or components of urine. It also stimulates the
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production of endogenous glycosaminoglycans, which form a natural protective barrier [2,6,12]. Yongliang Ni
presented an encouraging model of treatment using application of intravesicular sodium hyaluronate [2]. The
described therapy significantly improved the clinical symptoms of patients with cystitis cystica, and moreover
decreased bladder mucosal inflammation and cell proliferation characteristics of the disease. However, it
should be emphasized that the studied group were adults 42-61 years old. Several papers have been published
with similar conclusions [12-14] however there are no studies to date on the pediatric population considering
intravesical sodium hyaluronate.

In 2010, Milosevi¢ published a study of 127 cases of endoscopically confirmed cystitis cystica in children
with a mean age of 6.1 years. All patients were treated with sulfamethoxazole/trimethoprim or nitrofurantoin
for at least one year. The median duration of chemoprophylaxis was 2.5 years. Patients were categorized into
three groups according to number of nodular changes in bladder mucosa [15]. The results depended on the
severity of the lesions in the bladder, and presence of full recovery, defined as no recurrence of UTI for one year
after the end of treatment, which was achieved in 48% of patients, however only in cases of lesions of small and
medium intensity (5-10 vesicles) [5,15].

Milosevic et al. also demonstrate correlation between severity of the disease and outcome of treatment. It is
suggested that the intensity of cystitis cystica can be a good prognostic factor for evolution of the disease [15].
In the present author’s study, patients were also divided into 3 groups depending on the severity of the lesions.
Contrary to Milosevi¢, in 22 control cystoscopies a significant improvement in endoscopic finding was observed.
Moreover, in 12 children, control cystoscopy revealed less severe lesions. However, comparing these two studies
is difficult because the methodology used in them was different and patients received different treatment. In
the present author’s group, children with urinary tract anomalies were not excluded. Furthermore, therapy was
more intensive because intravesical treatment was used alongside oral therapy.

The persistence of follicular lesions was also found by Hansson in girls with persistent bacteriuria, and their
resolution was confirmed when bacteriuria was eliminated [7]. Similar conclusions were published by Vuckov
et al. who analyzed the relationship between UTI treatment and the disappearance of cystitis cystica lesions
in a group of 47 patients with a mean age of 7.35 years. In 44.3% of children, changes disappeared after one
year of treatment, whereas in 6 patients, more than 5 years were required to achieve complete resolution of
cystitis cystica [16]. Asklin describes the case of a patient with a 2 year history of severe cystitis with painful
urination, urinary urgency and urinary incontinence, in whom a lasting anti-inflammatory effect was achieved
using repeated lidocaine infusions [17].

In the material presented by the authors, clinical improvement was achieved in 79% of patients, and in 54%
the improvement was so significant that they did not require another cystoscopy. In some of the remaining
patients, even though the endoscopic picture did not improve, symptoms and signs of UTI had receded. The
small percentage of patients who did not respond positively to any form of treatment remain a challenge. In
this group, immunomodulatory treatment and the search for new therapeutic solutions seem to be of greatest
importance [18,19].

Conclusions

So far, no uniform guidelines have been developed regarding the management of children with cystitis
cystica. Diagnosis of UTI, especially in early childhood, can be difficult due to the lack of specific symptoms. It is
advisable to extend diagnostics to include endoscopic examination in patients with recurrent bladder infections
+/- voiding disorders that are difficult to treat to exclude or diagnose cystitis cystica and enable appropriate
treatment in the initial stage of the disease. Early diagnosis allows faster regression of changes in the bladder
mucosa using oral pharmacotherapy only, gives a greater chance of the symptoms subsiding, and avoids the
need for bladder irrigation, which is often difficult to accept for pediatric patients.
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