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Abstract

0z

Objective: Early diagnosis and treatment of urinary tract infections (UTI) in
children has clinical importance since the signs and symptoms can be non-
specific. The aim of this study was to investigate the association between
bladder debris which is commonly seen at the process of ultrasonography
(USG) and positive urine culture in pediatric patients that will alert the clini-
cians in the diagnosis of UTI when the signs and symptoms are nonspecific.

Material and Methods: A retrospective analysis of pediatric patients
who underwent USG examination between February 2017 and Febru-
ary 2018 was conducted. USG reports were analyzed from the aspects
of layering and floating debris. Patients who were formerly diagnosed
and treated for urinary tract infection (UTI) and patients who had gen-
itourinary system abnormalities (Hydronephrosis, Vesicoureteral Reflux,
neurogenic bladder etc.) was excluded from the study. In the 0-11 age
group, we detected 93 patients suffering from debris, who also had urine
culture. These patients were compared with 50 patients in the control
group in the same age group, who had normal USG and urine culture.

Results: Ninety-three patients with bladder debris were classified under
two groups as layering and floating debris. In Group 1, there were 21
patients with layering debris and there were 72 patients with floating
debris in Group 2. Control patients group consisting of 50 patients was
referred to as Group 3. According to multiple logistic regression analy-
sis, a statistically significant increase was detected at the rate of positive
urine culture in patients with layering debris (Group 1) and patients with

Giris: Cocuklarda idrar yolu enfeksiyonunun erken tani ve tedavisi
6nemli olup kuiglik cocuklarda nonspesifik bulgulardan dolayi klinik tani
zorlagmaktadir. Bu calismanin amaci; ¢ocuk hastalarda ultrasonografi
(USG) sirasinda rastlanan mesane debrisinin, pozitif idrar kiilttrd birlikte-
ligini arastinip idrar yolu enfeksiyonu (IYE) tanisina katkisini saptamaktir.

Gereg ve Yontemler: Subat 2017-Subat 2018 tarihleri arasinda USG
yapilan ¢ocuk hastalarin retrospektif incelemesi yapildi. USG raporlari
mesanede seviye olusturan ve seviye olusturmayan debris acisindan in-
celendi. Daha 6énce IYE tanisi ve tedavisi alan hastalar ile genitoiiriner
sistem anomalisi olan hastalar (hidronefroz, VUR, nérojen mesane vb.)
calisma disinda tutuldu. Yaslar 0-11 arasinda olan 93 tane idrar kdltird
(iK) bulunan debrisli hasta tespit edildi ve ayni yas araliginda USG'si nor-
mal olup idrar kiiltliri ¢alisilan 50 tane kontrol hastasiyla karsilastirildi.

Bulgular: Mesanede debris bulunan 93 hasta seviye olup olmamasina
gore iki gruba ayrildi. Grup 1'de 21 tane seviye olusturan debrisli hasta
mevcuttu. Grup 2'de ise 72 tane ylizen debrisli hasta vard.. Elli hastadan
olusan kontrol hasta grubu ise grup 3 olarak isimlendirildi. Multipl lo-
jistik regresyon analizine gore; seviye olusturan debrisli hastalarda ve
ylizen debrisli hastalarda kontrol grubuna gore pozitif idrar kiiltiri ora-
ninda istatistiksel olarak anlamli artis saptandi. Ancak seviye olusturan
debrisli hastalarda + iK oranindaki artis daha yiiksekti.
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floating debris (Group 2) compared to control patients (Group 3). Howev-
er, increase at the rate of positive urine culture (UC) was higher in patients
with layering debris.

Conclusion: Statistically significant increase at the rate of positive urine
culture (UC) was seen in the pediatric patients who had bladder debris at
ultrasonography. The increase in patients with layering debris is higher.
In the pediatric patients group, bladder debris should be an alerting find-
ing for the diagnosis of urinary tract infection (UTI).

Keywords: Urinary tract infection, urine culture, bladder debris, ultraso-
nography

Introduction

Urinary tract infection (UTI) is a common disease in child-
hood. Diagnosis of UTl is made by observing significant num-
ber of bacterial growth in urine culture obtained under appro-
priate conditions (1). Clinical findings of UTI vary according
to age, gender, localization and severity of infection in the
urinary tract (2). Clinically, it shows a wide spectrum from
asymptomatic bacteria to symptomatic complicated pyelo-
nephritis. Nonspecific findings and sepsis are common in the
neonatal period. It also shows nonspecific findings in infants
(3). Although, early diagnosis and treatment of UTI is critical,
clinical diagnosis is complicated due to nonspecific findings in
children. The common view of pediatric nephrologists states
that first urinary tract infection, which occurs in the neonatal
and early childhood period, is able to leave a permanent renal
scar (4). Itis reported that 50% of the patients in the infant and
early childhood phase, in whom the cause of fever cannot be
diagnosed through clinical examination and 30% of the girls
with a fever of 39 degrees Celcius and above in the period of
infancy suffer from UTI (5).

Urinary system ultrasonography (UUSG) is considered as
the first step imaging method for children with febrile first-
time and recurrent UTI (6). Ultrasound is often preferred be-
cause of its painless, noninvasive, easy applicable and radia-
tion-free features. The purpose of USG is to detect anatomic
abnormalities. Moreover, it also provides the evaluation of
kidney parenchyma, size and shape (6). Besides the evaluation
of both kidneys in UUSG, bladder wall thickness and bladder
lumen are also evaluated. Stone, mass, hematoma and debris
can be seen in the lumen of the bladder. The appearance of
debris consisting of a floating or layering echoing without the
increase in thickness of the bladder wall is one of the com-
mon findings in the infant and child patient group. The echoes
observed in the bladder may be a technical artefact or a real
pathology (7). The movement of the Echoes and change of
level by gravity indicate that echo in the bladder is not an ar-
tefact but a debris (8). Bladder debris may be related to var-
ious pathologies such as dehydration, hematuria, infection,
and pyuria.

Sonug: USG'de mesane debrisi izlenen cocuk hastalarda + iK oraninda
istatistiksel olarak anlamli artis izlenmektedir. Bu artis seviye olusturan
debrisli hastalarda daha yiiksektir. Mesane debrisi cocuk hasta grubunda
IYE tanisi acisindan uyarici olmalidir.

Anahtar Kelimeler: idrar yolu enfeksiyonu, mesane debrisi, idrar kiltird,
ultrasonografi

The purpose of this study is to investigate the association of
bladder debris frequently detected at urinary tract and abdo-
men ultrasound and UTI diagnosed with + urine culture (UC)
on the same day with ultrasound. The first of our hypothesis in
the study was that the presence of debris in the bladder shows
a meaningful relationship with the UTI. Our second hypothesis
was the association of UTl and the fact that layering bladder de-
bris would be higher than floating debris seen at the UUSG of
children.

Materials and Methods

Between February 2017-February 2018, the patient group
and control group were selected retrospectively among pedi-
atric patients who underwent ultrasound by single radiologist
and device. Ninety-three patients were detected with bladder
debris between the ages of 0 and 11. Patients with genito-
urinary and anatomic disorders such as neurogenic bladder,
Vesicoureteral Reflux (VUR), hydronefrosis and patients with
recurrent history of UTl were not included in the study. UC and
ultrasound of patients were conducted in same day. Patients
with bladder debris diagnosed as UTI with clinical findings
and urine analysis but not having UC, and patients having
contaminated UC were also not included into the study.

Ninety-three patients with bladder debris were classified
as layering and floating debris. In Group 1, there were 21 pa-
tients with layering debris and there were 72 patients with
floating debris in Group 2. The control patient group was ret-
rospectively selected including 50 patients between the ages
of 0 and 11.This group was selected from patients without any
history of recurrent UTl and without any genitourinary and an-
atomic disorders. The patients in the control group had normal
urinary ultrasound and UC on the same day. The free move-
ment of the echoes and change of level by gravity detected
minimum in two different planes indicated that the echo in
the bladder was not an artefact but a debris. Urine samples
for UC were obtained with a sterile pediatric urine collection
bag after perineal cleaning from children who were not toi-
let trained. In toilet trained children, urine samples for UC was
collected form midstream urine samples. Children having clin-
ical signs and symptoms were diagnosed as UCI if they had
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> 10° bacterial colonies in the UC. Twenty-eight children with
bladder debris, clinical findings, and + UC was diagnosed as
UTI. Seventeen of 28 children had upper UTI diagnosed with
clinical and laboratory findings and 11 had lower UTI.

Statistical Analysis

Ages amongst groups were analyzed with nonparametric
Kruskal-Wallis test. Multiple logistic regression analysis was
used for UTI association with bladder debris amongst groups.
SSPS 15.0 program was used for the analysis with 95% confi-
dence interval and p< 0.05 significance level.

Results

In our study group of bladder with debris, there were 93 pa-
tients consisting of 44 boys (47.5%) and 49 girls (52.5%) ranging
from 0 to 11 years old. Examples of patients with layering and
floating debris are shown in Figure 1. In the control group, there
were a total of 50 patients consisting of 27 girls (%54) and 23
boys (46%) aged between 0-11 years. Mean age of the patients
with debris (SD + 36.56) was 33.52 months, the average age of
the control group was 32.52 (SD + 34.08) months, and statisti-
cally no difference was observed between the two groups.

Figure 1. USG images of patients with bladder debris. A: Floating blad-
der debris, B: Layering bladder debris.

Ninety-three patients with debris were categorized into
two groups as patients with layering and floating debris.
Group 1 consisted of 21 patients with layering debris and
Group 2 consisted of 72 patients with floating debris. In nine
of the 21 patients of Group 1, bacterial growth was detected in
UC while urine cultures of the remaining 12 patients were nor-
mal. In nineteen of the 72 patients in Group 2 bacterial growth
was detected in UC while urine cultures of the remaining 52
patients were normal. Moreover, eight UC positivity was de-
tected in the control group of 50 patients whose UUSGs were
normal. UC positivity rates and UTI pathogens of the patient
group with debris and control patient group are shown in Ta-
ble 1.

Statistical data obtained with multiple logistic regression
analysis are as follows:

There was a statistically significant increase in the positive
urine culture of the patients with layering debris compared to
the control patient group (OR: 4.295; 95% Cl 1.345-13.715; p<
0.05).

Similarly, there was a statistically significant increase in the
positive urine culture of the patients with floating debris com-
pared to the control patient group (OR: 1.882; 95% Cl 0.750-
4.722; p< 0.05).

In comparison of the patients with layering and floating
debris, increase in the positive urine culture of patients with
layering debris was observed (OR: 2.092; 95% Cl 0.761-5,748;
p< 0.05).

Discussion

In children, UTl is the second most common infection after
upper respiratory tract infection (9). In particular, the symp-
toms of UTl in infants is not always noticeable, hence it delays
early diagnosis and treatment which may cause scar formation
in the kidney, hypertension and renal failure. Early diagnosis in
UTI may prevent renal scar formation which is a complication
of the infection (10). USG can be used as the first step in eval-

Table 1. Urine culture positivity rates and urinary tract infection pathogens of patient with debris and control patient group

Positive urine culture

Negative urine culture

Bladder debris (n=93) 28 (30%)
Layering bladder debris (n=21) 9 (42.8%)
Floating bladder debris (n=72) 19 (26.3%)

No bladder debris (n= 50) 8 (%16)

Escherichia coli (18) 65 (70%)
Klebsiella (7)
Proteus (1)
Pseudomonas (1)
12 (57.2%)
53 (73.6%)
Klebsiella (4) 42 (84%)

Enterococcus (2)
Escherichia coli (1)
Staphylococcus
saprophyticus (1)
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uation of the UTI. Bladder wall thickness and bladder lumen
are also evaluated by USG beside the kidney dimensions, pa-
renchymal echogenity, stone formation, hydronephrosis, and
ureteral dilatation.

Bladder debris is a common finding, but its relation with
UTl is not clear. A study has recently been performed on adult
patients, but no significant relationship has been noticed be-
tween the bladder debris and the UTI. In the mentioned study,
patients have been evaluated with urinalysis but UC has not
been performed. UTI has been diagnosed in patients with
pyuria. Also, urine examination has not been performed on
the same day with bladder ultrasound (11).

In pediatric patients, only one study has been made and in
that study, patients and the control group have included chil-
dren undergoing voiding cystourethrography (VCUG). In this
study, the urine samples for UC have been collected by urinary
catheter and a statistically significant relationship with infec-
tion and bladder has been reported. Since VCUG is performed
in patients with a history of UTI or suspect of VUR, the study
does not represent the common pediatric population (12,13).

Bladder wall thickness and bladder debris have been re-
ported as significant imaging findings of UTl in infants young-
er than three months of age with bacterial UTI in an other
study (14).

The result of our study also supports our two hypothe-
ses. In patients with bladder debris, there was a statistically
increase in the rate of + UC, and this increase was higher in
patients with layering debris. Positive UC rate was 30% in pa-
tients with debris and 16% in patients without debris. If we
categorized the patients with debris as layering and floating
debris, it was observed that positive UC rate is 26.3% in pa-
tients with floating debris and 42.8% in patients with layering
debris.

The biggest limitation of our work is that it is a retrospec-
tive study and some of the patients with debris were not in-
cluded into the study although they met the clinical condi-
tions. For example, there were some patients whose UC and
USG were not carried out at the same day, and there were
some patients who were evaluated with urinalysis instead
of UC. This limitation can only be eliminated by conducting
a prospective study and having UC at the same day with de-
bris detection. The other limitation of our work is the risk of
contamination due to the collection of urine for UC by urine
collecting sterile bag method in patients under three years
of age who were not toilet trained. This limitation can only
be avoided by interventional suprapubic urine aspiration or
urine collection with urinary foley catheter. The applicability
of the abovementioned urine collecting methods is not suit-
able for children in outpatient clinics since those methods are

interventional. In spite of these limitations, our study is the
only study that evaluates the association of urinary bladder
debris and UTI in the general pediatric population. We hope
our study would be a major milestone and stepping stone for
future studies that will be done by reducing the limitations.

Conclusion

Our study shows that in children aged 0-11 years, the blad-
der debris detected during the USG is valuable for determin-
ing UTI. Especially in pediatric patient group which is asymp-
tomatic and shows nonspecific findings, detection of bladder
debris can help for earlier diagnosis of the UTI. Additionally,
since the positive UC ratio is higher in patients with layering
debris than floating debiris, it can be said that layering pattern
debris formation is a more sensitive finding in diagnosis of UTI.
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