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Introduction
By the anomalies of the lower urinary tract that this paper 

deals with: ureter duplex, congenital megaureter, ureteral atresia, 
juxtavesical stenosis of the ureter, primary vesicoureteral reflux, 
exstrophy of the urinary bladder, neurogenic bladder (excluding 
congenital anomalies of the urethra and genital tract, which are  

 
embryonically and developmentally linked for those mentioned 
above, and malformations of the upper urinary tract that are not 
the result of changes in the lower urinary tract). The reported 
incidence of all genitourinary anomalies (since they are considered 
together for their embryonic origin) is 1 in 500-600 live births, 
while the detection of moderate dilatation is more common - 
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Introduction: Congenital anomalies of the kidney and urinary tract (CAKUT) make up to 20-30% of all congenital anomalies 

discovered prenatally1. Since these defects are the most common cause of the end-stage renal disease and requirement of  RRT 
(Renal replacement therapy) in children and adolescents, forehand diagnostic and right treatment is utmost required, so we might 
forestall the complications.

Methods: Data used was collected from the Pediatric Surgery department of the Clinical center of University of Sarajevo’s 
archive, in the timeframe from 2010 to 2020, from patients’ histories who met the requirements of inclusion criteria and didn’t have 
any of the exclusion criteria. The goal was to determine the prevalence, presentation, investigate the clinical characteristics and 
describe the treatment of birth anomalies of the lower urinary tract that were surgically treated in the Clinic, as well as compare the 
results with those available in the literature.

Results: Urogenital birth defects make up to 7,8% of all surgeries in the given period, with birth defects of the lower urinary 
tract making up to a bit more than ⅕ of the latter ones. Clinical characteristics of these anomalies indicate that a significant number 
of them probably needed surgical treatment even before they were referred to a pediatric surgeon (irreversible damage to kidney 
parenchyma) , though alternative and less invasive options were widely considered.

Conclusion: A significant number of all the surgeries done, especially if we’re considering CAKUT, accounts for the surgeries 
of the lower parties of the system, which - along with satisfying results of surgical treatment - shows that adequate diagnosis and 
considering surgical treatment are keys to preventing later complications in adult age, and that it takes approx. between one and 
two hospitalizations until total resolution, as well as continuous education of medical staff in treating these anomalies.
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1 in 100 pregnancies (often a transient condition) [1-5]. This 
number varies depending on the method of detection - prenatal/
postnatal - and the sensitivity of the tests [6-8]. In prenatal 
screening, genitourinary anomalies represent as much as 50% of all 
anomalies detectable by ultrasound, and hydronephrosis accounts 
for 2/3 of these anomalies [9-12]. In terms of obstructive uropathy, 
supravesical ones are much more common than infravesical ones, 
and unilateral ones are more common compared to bilateral 
ones (although most often there is medium-severe contralateral 
hydronephrosis due to obstruction). Among the syndromes that 
often include genitourinary anomalies:

a) Trisomy 13: hydroureter/hydronephrosis, double 
collecting system and polycystic kidneys.

b) Trisomy 18: horseshoe kidney, double collecting system, 
unilateral renal agenesis, hydronephrosis, nephroblastoma, 
pyeloureteric neck stenosis, cystic kidney disease.

c) Turner syndrome: horseshoe kidney, double collecting 
system, unilateral renal agenesis, hydronephrosis.

d) Chromosomes 4 and 7: primary vesicoureteral reflux

e) Chromosome 17: megaureter

Also, it can be related to certain fewer common syndromes:

a) Beckwith-Wiedemann – hydroureter/hydronephrosis 
(autosomal dominant).

b) Silver-Russel – primary vesicoureteral reflux, reflux 
uropathy (autosomal recessive).

c) Congenital generalized lipodystrophy - hydroureter/
hydronephrosis (autosomal recessive) [13-17].

Methods
The medical histories of patients from the Archives of the 

Children’s Surgery Clinic of the Clinical Center of the University 
of Sarajevo, surgically treated between 2010 and 2020, were used 
as a data source. The methods by which the data are presented 
are methods of descriptive statistics. Due to the availability of 
the patient’s documentation, the aggregated search results are 
relativized to the number of available data. Hospitalizations of 
patients for other indications, if there were any in the given period, 
were not included. In the case of multiple hospitalizations, data 
on clinical characteristics were taken from the initial findings of 
nephrological and urological examinations. Scientific database 

searches included MeSH terms: pediatric, urology, urinary tract, 
congenital, birth defects, congenital anomalies, CAKUT. The results 
of the nephrology tests are unified as follows, for the sake of 
comparison:

a) Dynamic scintigraphy: presence/absence of obstruction.

b) Static scintigraphy: existence/absence of scarring 
changes.

c) EHO/MRI: measured width of the ureter in the widest 
part in the diagnosis of vesicoureteral reflux and juxtavesical 
stenosis, pathological thickness of the bladder wall.

d) MCUG: in how many cases of EHO verified dilatation of the 
system was the presence/absence of reflux described.

e) Cystoscopy: physiological/pathological findings.

f) Urodynamics: finding satisfactory/unsatisfactory.

about Lab. findings: the existence of deviations preoperatively 
and postoperatively

Inclusion criteria

Patients hospitalized at the Clinic in the period from January 
1, 2010, to December 31, 2020 for surgical treatment of congenital 
anomalies of the lower urinary tract (ureter and bladder), admitted 
under the following diagnoses: ureterocoele, ureter duplex, stenosis 
juxtavesicularis, reflux vesicoureteralis, ureterohydronephrosis, 
vesica neurogenes, non-neurogena vesica neurogenes, extrophio 
vesicae.

Exclusion criteria

a) Patients whose surgical treatment was started before the 
follow-up period.

b) Patients with associated anomalies of the upper urinary 
tract that are not the result of changes in the lower urinary 
tract.

Results
The total number of anomalies of the urogenital tract surgically 

treated in the observed period was 495, and of that, the number 
of anomalies of the lower urinary tract accounted for a little more 
than a fifth, 21.21%, which is shown graphically (Figure 1).

The representation of certain anomalies (according to 
admission diagnosis) is as follows (Table 1):

Table 1: Representation of certain anomalies of the lower urinary tract (ureter and bladder).

Diagnosis Number

Reflux vesicoureteralis 73

Iuxtavesical ureteric stenosis 22

Duplex/triplex system 13

Neurogenic bladder 4
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Non-neurogenic bladder 9

Bladder extrophy 2

Ureterocoele 4

Retrocaval ureter 1

Figure 1: Representation of anomalies of the lower urinary tract (green 17,5% lower urinary tract, blu 82,5% urinary tract).

The number of hospitalizations by year is presented graphically 
(Figure 2).

The number of hospitalized patients by their year of birth is 
presented in the following Figure 3:

Figure 2: Number of hospitalizations by years.

Figure 3: Number of hospitalizations by year of birth of the patients.
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The average age of first hospitalization was 3.53 full years of 
life. The share of female children is higher - 53.55%, compared to 
the share of male children - 46.45% (Figure 4).

19.9% were detected prenatally, and 80.1% postnatally, of all 
monitored anomalies in the given period (Figure 5):

Figure 4: Gender structure of patients (green 53,6% female, blu 46,5% male).

Figure 5: Pre-/postnatally detected anomalies (prenatally blu 19,9 %, postnatally red 80,1%).

The first symptoms appeared on average at the age of 2.6 full 
years, and by frequency as in the following graph. A total of 13.35% 
of patients reported specificities in their anamnesis, in terms of 

association with other developmental anomalies and pathological 
conditions (distribution on the graph) (Figure 6):

Figure 6: Association of anomalies of the lower urinary tract with other disorders.
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Preoperative laboratory findings, performed as part of the 
patient’s preoperative preparation, in the available documentation, 
showed the following (Figure 7):

Postoperative laboratory findings, in the available 
documentation, included initial findings made after the procedure, 
and the representation of individual findings is as follows (Figure 
8):

Figure 7: Preoperative laboratory findings.

Figure 8: Postoperative laboratory findings.

The initial finding of echo sonography of the urinary tract was 
normal in only 5 cases, which is 4.8% of the total number. Dilatation 
of the system (described by the terms ureter hydronephrosis, 
megaureter) was present in 54 cases, of which 79.63% was 
responsible for reflux, and 20.37% was the result of distal (juxta 
vesical) stenosis of the ureter, which was confirmed by the finding 
of voiding cystoureterography. The findings of cystoscopy in 

94.92% of cases showed pathological changes, which refers to 
any deviation from the physiological characteristics of the bladder 
mucosa or normoposition and the normal appearance of the 
ureteral orifices in the area of the trigone of the bladder. In 45.76% 
of hospitalized patients, there were changes in the urinary bladder, 
in the form of a changed appearance of the mucosa, thickening 
of the wall, or the presence of trabeculae or diverticula (Figure 
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9). Urodynamics findings were satisfactory in 45.45% of cases 
(referring to an adequate bladder filling and emptying phase, with 
the presence of coordinated contractions of the bladder detrusor 
and urethral sphincter to ensure adequate filling and emptying, 
without pathological pressure increase in the bladder depending on 

fullness, and no residual urine), and in 40.90% it was unsatisfactory, 
and in 13.63% of cases, due to the child’s age, it was not possible to 
perform the search even though it was indicated, which is shown 
graphically (Figure 10):

Figure 9: Cystoscopy findings (green normal 5,1 %, yellow patology 94.9%).

Figure 10: Findings of urodynamic study (green 40,9%, blu patology, 45,5%).

Figure 11: Antibiotic prophylaxis prescribed.
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Scarring changes on static scintigraphy were present in slightly 
more than half of the patients - 52.78%. Obstruction on dynamic 
scintigraphy (absence of elimination of radiopharmaceuticals 
from the renal collecting system even after the application of 
diuretics in the 15’ of the study) was present in 7.7%, and the initial 
reduced relative function on the damaged side (in case of unilateral 
anomalies) was proven in 34.52 % of cases. The postoperative 
EHO of the urotract was adequate (expected postoperative finding, 
without subsequent obstruction/dilatation) in all patients. A total 
of 97 patients were on antibiotic prophylaxis, of which: Cephaclor 
125mg 16.5%, Cephaclor 250mg: 46.4%, Nitrofurantoin 50mg 
13.4%, Pyeloseptil 25mg 7 7.2%, Pyeloseptil 50mg: 9 9.3%, 

Trimethoprim/sulfamethoxazole syrup 18.56%, Cefuroxime 1 
.03%, graphically shown (Figure 11):

The average number of hospitalizations in the follow-up period 
for one patient is 1.6 and the average number of days spent in 
hospital per patient is 15.7, with the highest total days spent in 
the case of diagnosis Vesica neurogenes, Hydronephrosis l sin cum 
reflux vesicoureteralis l sin gr V, Hypofunctio renis l sin - as many as 
104, and the least in the case of a diagnosis of Reflux vesicoureteralis 
l. dex. et ureterocele l. dex. - only 1. The proportion of patients who 
required a certain type of surgical intervention amounts shown in 
Figure 12:

Figure 12: Type of surgical intervention performed (yellow 21,9%open, blu endoscopic 54,3%, pink 23,8% both).

Discussion
The total number of anomalies of the urogenital tract surgically 

treated in the observed period was 495 (which is 7.8% of all 
operations in the given period), and of that, the number of anomalies 
of the lower urinary tract makes up a little more than a fifth, 
21.21%. The share of female children is slightly higher - 53.55% 
- compared to the share of male children - 46.45%.In the available 
literature, there are no data related only to the demographic and 
epidemiological data of malformations of the distal ureter and 
urinary bladder, but studies dealing with anomalies of the kidney 
and urinary tract indicate that these are one of the most common 
malformations, with a prevalence of 1 in 500 live births and with 
equal distribution by gender, and which occupy as much as 20-30% 
of prenatally detected anomalies [18-21]. About 34-59% of those 
born with these malformations developed chronic kidney disease, 
the most common of which was obstructive uropathy [22-25]. In our 
patients, 19.9% were detected prenatally, and 80.1% postnatally, 
of all monitored anomalies in the given period. For example, most 
primary obstructed ureters are picked up by prenatal screening, 
and most of them are asymptomatic.

Brown et al. (1987) clearly demonstrated that the majority 
of primary obstructed ureters (79%) were detected antenatally - 

accounting for 23% of prenatally diagnosed dilatations, compared 
to the time before the existence of ultrasound screening, where only 
8% of patients presented symptomatically and with consequent 
dilatation of the upper urinary tract [26,27]. Since postnatally these 
malformations were most often presented as febrile infections of 
the urinary tract in our patients, it is important to note that this is 
a very important factor in (primarily small) children, in whom the 
symptomatology in quite a few cases is non-specific, and they are 
often unable to be reliably diagnosed. recognize and present. In this 
year’s study, it was estimated that the median symptom onset was 
2 years, compared to the 3 years of life described in earlier studies, 
which in our patients is 2.6 full years of life [28-30]. According to 
the literature, obstructive disorders presented themselves earlier 
[31-34]. A total of 13.35% of patients reported specificities in 
their anamnesis, in terms of association with other developmental 
anomalies and pathological conditions or a positive family history 
of these anomalies. In almost a quarter of the cases, it was agenesis 
of the sacrum, and the same number of patients had a positive 
family history.

A study from 2019 showed that the most common comparative 
anomalies are congenital malformations of the heart - 8.89% (if 
we talk about all anomalies of the kidneys and urinary tract) [35]. 
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No isolated data for the anomalies discussed in this work were 
found. Family systematic review studies showed the existence of a 
predisposition and implied a genetic origin of vesicoureteral reflux. 
About 45-50% of children with primary vesicoureteral reflux come 
from families in which at least one other member has been treated 
for it. The disease often occurs in two or more generations, with 
a 65% chance of being passed from parent to child, and 34-45% 
of siblings of patients also have reflux. Also, one study showed 
that 80% of identical twins and 35% of fraternal twins developed 
primary vesicoureteral reflux. All these data strongly support 
the genetic basis of vesicoureteral reflux and are in agreement 
with an autosomal dominant type of inheritance with incomplete 
penetrance [36]. The existence of these anomalies, primarily 
neurogenic bladder, may be indicative of the existence of spina 
bifida (occludae) if it has not been previously diagnosed [37]. 
Preoperative findings were completely normal in ⅘ cases, which 
is expected given that the majority of patients were already fully 
nephrologically processed and often treated conservatively before 
coming to the pediatric surgeon.

In some centers, it was estimated that routine laboratory 
diagnostics are not indicated in healthy children, and that all tests 
should be based on the general health of the patient (is the child 
younger than 6 months, was he born prematurely,) and in connection 
with the procedure which is performed (whether intraoperative 
bleeding is expected, etc). Routine coagulation tests and a history 
of easy bruising are not adequate to predict intraoperative bleeding 
[38]. As for specific markers for renal damage, children with 
susceptible structural changes in the renal parenchyma may not 
have an increase in serum creatinine, due to the existence of renal 
reserve - ie. capacity of nephrons to maintain glomerular filtration 
through compensatory hypertrophy and hyperfiltration. Also, its 
values can be affected by race, sex, muscle mass, hydration status, 
and medications, so changes in serum creatinine values may not 
represent equivalent changes in renal function in all patients [39]. 
The findings of cystoscopy showed pathological changes in 94.92% 
of cases, which refers to any deviation from the physiological 
characteristics of the bladder mucosa (without altered appearance 
of the mucosa, thickening of the wall, or the presence of trabeculae 
or diverticula) or normoposition and normal appearance of the 
ureteral orifices.

A normal ureteral orifice means that it is positioned in the 
trigone of the bladder (not ectopic), that it is passable for the 
probe and that it is not visualized as open (gaping, horseshoe, 
golf hole-sized, or stadium-shaped). In slightly less than half 
of the hospitalized patients, there were changes in the mucous 
membrane of the urinary bladder. A normal urodynamics finding, 
in the case of our patients in almost half of the cases, implies a 
normal capacity and synchronous activity of the bladder detrusor 
and urethral sphincter, maintained bladder compliance that allows 
the bladder to be emptied adequately (without residual urine, 
obstruction at the exit and reflux - which reduces the incidence of 
urinary tract infections) and adequately serves as a reservoir of 

urine (without disturbances in the relationship between pressure 
and capacity). Bladder capacity is calculated according to Koff’s 
(age-related bladder capacity) formula: [(years x 30)/2]. There 
was a total of 97 patients on antibiotic prophylaxis, of which: 
Cephaclor 125mg 16.5%, Cephaclor 250mg: 46.4%, Nitrofurantoin 
50mg 13.4%, Pyeloseptil 25mg 7 7.2%, Pyeloseptil 50mg: 9 9.3 %, 
Trimethoprim/sulfamethoxazole syrup 18.56%, Cefuroxime 1.03%. 
The use of antibiotic prophylaxis is widely represented, and there 
is a continuous debate about its usefulness and the moment when 
surgical treatment is necessary, with the aim of early resolution and 
prevention of complications.

Of course, such a regimen is not always and completely possible 
to implement ideally, and what can be influenced by it - the regimen 
and type of antibiotic prophylaxis, whether it is in all cases better 
than treating an acute infection when it occurs, what is the optimal 
duration of it, whether In some cases, endoscopic treatment can be 
considered the first line of treatment in children with low-grade and 
medium-severe VUR, and what is the general benefit of conservative 
treatment. Scarring changes on static scintigraphy were present in 
slightly more than half of the patients, and obstruction on dynamic 
scintigraphy (absence of elimination of radiopharmaceuticals from 
the collecting system of the kidneys even after the application of 
diuretics in the 15’ study) was present in only 7.7%, and the initial 
reduced relative function on the damaged side (in case of unilateral 
anomalies) was demonstrated in a third of cases. In any case, 
studies have shown that there is a lower incidence of renal scarring 
in patients in whom VUR is detected by screening before it is 
detected by (often recurrent or persistent) urinary tract infections.

In their retrospective analysis of 303 children up to 2 years 
of age, with urinary tract infections confirmed by urine cultures, 
Swerkerson et al. revealed the presence of vesicoureteral reflux in 
22% of subjects, with scarring of the renal parenchyma in 26% of 
them (with the help of DMSA scintigraphy). The relative risk for 
scarring was significantly higher for grade II reflux and higher [40]. 
More recent studies made a distinction and found that children 
with primary reflux have scars in over 50% of cases, and that 
DMSA scintigraphy is much more sensitive than ultrasound for 
the discovery of these consequences [41]. Computed tomography 
and magnetic resonance imaging are not suitable for screening, 
but they provide precise anatomical details and increase the 
diagnostic specificity of other examinations [42]. When it comes 
to open surgical methods, in general, good results are evident in 
megaureter reduction techniques, with success rates as high as 
90% to 95%. But when it comes to the available treatments for 
primarily obstructed ureters, be they endoscopic or open, they are 
still invasive - primarily for small bladders and ureters of children 
under one year of age, where the incidence of complications is much 
higher and the performance of the procedure itself is very difficult.

For this reason, there was a need to consider additional, 
less invasive methods and those with fewer complications, in 
which balloon-dilation of the ureter proved to be an excellent 
transurethral intervention (KCUS has not yet been implemented at 
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the Children’s Surgery Clinic). According to the available literature, 
the best outcomes were recorded in the group of patients with 
primarily obstructed ureters (with an emphasis on open methods), 
and the worst in the group of those with dysfunctional voiding and 
neurogenic bladder. Long-term follow-up was missing in several 
studies dealing with similar disorders. Data from the European 
Renal Association-European Dialysis and Transplant Association 
Registry imply that RRT (renal replacement therapy) - dialysis 
- for end-stage renal disease is needed earlier in patients with 
congenital anomalies of the kidneys and urinary tract (31 years of 
age) compared to others (61 years age), which conditions the need 
to create databases for a long time.

Conclusion
Anomalies of the lower urinary tract thus constitute a 

significant part of all urogenital anomalies and are a common cause 
of terminal renal failure. The diagnosis can be made prenatally, 
during routine ultrasound examinations of a pregnant woman, 
and the presence of oligohydroamnion and slow progress in 
development (small for gestational age) can raise doubts about the 
existence of these types of malformations. The diagnosis is most 
often made postnatally due to recurrent infections of the urinary 
tract, often accompanied by fever, at the age of up to 3 years. A non-
specific presentation is characteristic of the pediatric population. 
Timely diagnosis and treatment of anomalies of the lower urinary 
tract prevents the appearance of scintigraphically verified scars on 
the renal parenchyma.

Adequate preparation of the patient by the competent 
pediatrician and family physician, continuous nephrological 
monitoring, laboratory (biochemical and microbiological) findings, 
radiological and scintigraphic analyses, and response to antibiotic 
prophylaxis are factors that contribute to the decision whether 
the child should be referred to a pediatric surgeon and evaluated 
in terms of surgical treatment. Surgical treatment is necessary 
in most patients with anomalies of the lower urinary tract. 
Timely diagnosis and adequate treatment are key to preventing 
complications that inevitably affect the quality of life of patients 
and the burden on both parents and the health system, as well 
as affecting the child’s development. In order to ensure adequate 
health care (timely diagnosis and treatment), continuous education 
of medical personnel who are actively involved in the treatment of 
lower urinary tract anomalies (pediatric nephrologists, pediatric 
surgeons, radiologists, anesthesiologists, nuclear medicine 
specialists, medical technicians/nurses) is necessary.
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