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Abstract Background: Nonspecific symptoms in renal diseases make diagnosing difficult. The aim of the postnatal observations, 
other than diagnosis, is to identify cases likely to benefit from early surgery. We investigated the degrees and prevalence 
of hydronephrosis in patients referred to our hospital’s children nephrology policlinic. Materials and Methods: This 
research was carried out with renal USG taken from 1919 patients between 0-15 years of age. Patients were also evaluated 
in terms of demographic parameters and hydronephrosis We classified postnatal hydronephrosis according to SFU staging 
and evaluated demographic parameters. Results: G1 hydronephrosis was observed in 159 cases (74 girls and 85 boys); G2 
hydronephrosis in 33 cases (9 girls and 24 boys); G3 hydronephrosis in 18 cases (7 girls and 11 boys); and G4 
hydronephrosis in 10 cases (4 girls and 6 boys) on the right side. Whereas, G1 hydronephrosis was observed in 191 cases 
(73 girls and 118 boys), G2 hydronephrosis in 55 cases (14 girls and 41 boys), G3 hydronephrosis in 36 cases (6 girls and 
30 boys) and G4 hydronephrosis in 8 cases (1 girl and 7 boys) on the left side. In our study the hydronephrosis which we 
evaluated according to SFU staging in collector system was observed mostly in left kidneys and in male cases. Conclusion: 
The incidence of chronic renal disease in our country is considerably high and when diagnosing is deferred it may lead to 
chronic renal disease. Increasing awareness and referral to appropriate center will lead to positive outcomes in long term 
progression of renal diseases and decreases in their prevalence.  
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INTRODUCTION 
The prevalence of renal disease in children varies between 
4,5–8,7%1,2. In early childhood, younger patients may 
sometimes refer to hospital with nonspecific symptoms 
such as refractory fever and retarded development; 
whereas, this problem may be completely asymptomatic in 
older children 2. The diagnosis of lower degree 

hydronephrosis is frequently urinary tract infection (UTI). 
During later assessments or in the first year of life during 
imaging for non-urological causes it may emerge as 
prenatally3. At the same time, urinary tract dilatation or 
hydronephrosis which may also be called as 
pelvicaliectasis is widespread in children or it may be 
present in 1–5% of pregnancies as antenatally4,6. 
Therefore, to establish the prevalence of renal diseases in 
asymptomatic children is very difficult7. To diagnose these 
diseases and prevent them would be possible through 
increased awareness. While diagnosing hydronephrosis, 
staging can be made by checking the effected parts of the 
kidney. An ideal staging is not available yet, evaluation of 
hydronephrosis with USG can be made according to 
Society for Fetal Urology’s (SFU) degree and AP diameter 
of pelvis8. The values obtained through measuring the AP 
diameter of pelvis will provide information about the 
severity of enlargement. In the womb this diameter is in 
the normal limits until 4 mm. The measurements above this 
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value are considered pathological. Postnatal measurements 
above 6 mm are also considered pathological. If the 
enlargement is between 7-9 mm it is defined as “minor” 
(stage 1), if between 9-15 mm as “medium” (stage 2), if 
between 16-20 mm as “advanced” (stage 3) and if over 21 
mm as “extreme” (stage 4)4. In hydronephrosis, according 
to SFU staging, the thickness of pelvis and parenchyma is 
normal at stage 0. Whereas, slight dilatation is seen at stage 
1; serious dilatation at stage 2; extreme dilatation in pelvis, 
enlargement at calyx and normal renal parenchyma at stage 
3; extreme dilatation at pelvis and calyx and thinning in 
renal parenchyma at stage 4 10-11.  
 
MATERIALS AND METHODS  
Our study was carried out between January 2015 and April 
2016 with renal USG taken from 1919 patients between 0-
15 years of age in Aydin Adnan Menderes University 
Hospital. Cases were evaluated in terms of gender, height, 
weight, body mass index (BMI), age and classified 
according to medical records at the clinic. Patients were 
also evaluated in terms of demographic parameters and 

hydronephrosis. In order to define demographic 
characteristics, cases’ information related to gender, age, 
weight, height and BMI were included. For the diagnosis 
and grading of postnatal hydronephrosis, the Society of 
Fetal Urology (SFU) in 1993 proposed 5 different staging 
procedures. SFU staging examines the fullness of renal 
pelvis, enlargement of major and minor calyxes and cortex 
thickness4,12. Fig.1. According to SFU staging, 
hydronephrosis was divided into 5 groups; (normal 
hydronephrosis, G1 hydronephrosis, G2 hydronephrosis, 
G3 hydronephrosis and G4 hydronephrosis). For the two 
different grades 2 mentioned in this classification, we 
recorded both as grade 2. For the statistical analysis of data, 
the Statistical Package for the Social Sciences (SPSS 20.0) 
program was used. To study the relationship between two 
variable-groups the Mann-Whitney U test was used and in 
groups of variables more than one Kruskal Wallis H test 
was utilized. 
Statement of Ethics 
The study was approved by the Ethics Committee of the 
Adnan Menderes University Faculty of Medicine Non-
Interventional Clinical Research.

 RESULTS 
The mean age of all pediatric cases included in our study was 6 ± 4.52 (0-15 years) years. The mean age was calculated as 
7,08 ± 4,52 years in female patients and 5,65 ± 4,41 years in male patients. Gender distribution by age groups is shown in 
Table-1. 

Table 1: Gender distribution by age groups 
Age Group Girl Boy Total 
0 age group 16 26 42 
1 age group 156 200 356 
2 age group 61 138 199 
3 age group 43 64 107 
4 age group 47 51 98 
5 age group 47 51 119 
6 age group 58 49 107 
7 age group 57 48 105 
8 age group 59 53 112 
9 age group 72 53 125 

10 age group 65 62 127 
11 age group 55 41 96 
12 age group 55 37 92 
13 age group 51 34 85 
14 age group 36 39 75 
15 age group 48 26 74 

The mean, standard deviation, minimum and maximum values of weight, height and body mass indexes of pediatric cases 
in girls, boys and all cases are shown in the Table-2. The average BMI of all cases was found as 20,1765±5,1106 kg/m2 
(min: 9,49 kg/m2, max: 121,50 kg/m2). It was 20,1848±4,6449 kg/m2 (min: 11,20 kg/m2, max: 119,10 kg/m2) in girls and 
20,1687±5,5118 kg/m2 (min: 9,49 kg/ m2, max: 121,50 kg/m2) in boys.  

 

Table 2: Statistical distribution of weight, height and body mass index 
 Girl Boy All Cases 

Weight (kg) Mean±Sd 28,56±15,97 24,90±15,90 26,68±16,03 
Min-max 3,30-71,00 3,15-71,00 3,15-73,60 

Length (cm) Mean±Sd 114,19±30,73 106,02±31,07 109,96±31,17 
Min-max 74-170 64-170 64-170 

BMI (kg/m2) Mean±Sd 20,18±4,64 20,16±5,51 20,17±5,11 
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Min-max 11,20-119,10 9,49-121,50 9,49-121,50 

 
Figure 1: Distribution of Hydronephrotic Stages Determined on USG According to SFU. 

Figure 1 is given by the right-left kidney hydronephrosis distribution group classification SFU. As a result of analysis 
performed a statistically significant difference was detected between Hydronephrosis groups seen in left kidney and age 
variable. (p<0,05) (Table 3). 

Table 3: In Pediatric Cases, Differences According to Age Variable in the Right-Left Kidney Hydronephrosis Group 
Right renal Hydronephrosis Left renal Hydronephrosis 

Age Mean Std. 
Dev, 

Kruskal-Wallis 
H 

p. Age Mean Std. 
Dev, 

Kruskal-Wallis 
H 

p. 

0 1,52 1,15 17,665 ,281 0 1,45 ,80 59,309 ,000* 
1 1,19 ,58 1 1,33 ,72 
2 1,16 ,53 2 1,24 ,68 
3 1,17 ,54 3 1,31 ,82 
4 1,23 ,69 4 1,28 ,82 
5 1,10 ,49 5 1,14 ,49 
6 1,12 ,49 6 1,23 ,69 
7 1,13 ,54 7 1,21 ,74 
8 1,06 ,34 8 1,21 ,58 
9 1,14 ,48 9 1,11 ,51 

10 1,10 ,49 10 1,17 ,58 
11 1,15 ,60 11 1,13 ,62 
12 1,18 ,57 12 1,03 ,43 
13 1,13 ,40 13 1,11 ,41 
14 1,13 ,41 14 1,07 ,47 
15 1,12 ,62 15 1,12 ,60 

As a result of analysis, a statistically significant difference could not be found between hydronephrosis group seen in left 
kidney and age variable, whereas there was a statistically significant difference between left hydronephrosis and gender 
variable This significance was observed in left kidneys and in boys (Table 4).  

 

Table 4: In Pediatric Cases the Differences in Right-Left Kidney Hydronephrosis Group Related to Gender Variable 
 Gender Mean. Std. Dev. Mann- Whitney U p. 

Right Kidney 
Hydronephrosis 

Group 

GİRL 1,13 ,50 450687,000 ,194 
BOY 1,18 ,60 

Left Kidney 
Hydronephrosis 

Group 

GİRL 1,12 ,47 416711,000 ,000* 
BOY 1,30 ,78 

In Right Kidney Hydronephrosis Group there was no difference in terms of weight and height but significance was seen in 
left kidney. Any significant difference could not be found between both kidney hydronephrosis groups and BMI (Table 5). 

 

Table 5. In Pediatric Cases the Differences in Right-Left Kidney Hydronephrosis Group Related to Weight, Height and BMI Variables 
 Right Kidney Hydronephrosis Group 

P 
Left Kidney Hydronephrosis Group 

p 
Weight ,102 ,000* 
Height ,258 ,000* 

BMI ,205 ,051 
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DISCUSSION  
Hydronephrosis can be defined as changes in the renal 
parenchyma resulting from an abnormal dilatation of the 
renal pelvis and calyxes. When hydronephrosis is 
diagnosed after birth, it is called postnatal hydronephrosis. 
It usually occurs when the patient presents with 
nonspecific symptoms after childbirth and childhood 2,13. 
Measurement of AP diameter is used in many centers more 
often and the differences in the anatomy of renal pelvis 
may lead to misevaluation. While some radiologists 
measure AP diameter at the widest point, others take 
vertical diameter as the basis. Therefore, some writers 
suggest that evaluating hydronephrosis according to SFU 
staging not the AP diameter of pelvis would be more 
appropriate8. 
Kılli et al..14 have carried out this study to investigate 
procedures required for the surgical interventions in 
antenatal hydronephrosis. It was a prospective study where 
44 patients with AP diameter larger than 10 mm were 
evaluated in antenatal USG. Patients were separated into 
two groups; follow-up group and operation group. 
Patients’ kidney length, renal parenchyma thickness and 
pelvis AP diameter were scrutinized. Renal pelvis AP 
diameter was measured as 29,5±14,2 mm in surgery group 
and as 13,6±4,2 mm in follow-up group. At the end of 
study, a reduction was seen in renal parenchyma thickness. 
AP diameter of renal pelvis was selected as the most 
effective parameter in renal functions for surgical decision.  
In our study, the hydronephrosis finding that we evaluated 
according to SFU assessment in collector system was 
observed mostly in left kidney and in male cases. A 
significant difference was detected between age and 
hydronephrosis groups. In our cases G1 hydronephrosis 
was most prevalent (8,3%) but G4 hydronephrosis was 
very few (0,5%). Although there was a significant 
difference between left kidney hydronephrosis and weight 
and height but any significant difference could not be 
found with BMI. There were between groups in terms of 
age, gender, body weight and height, in contrast there was 
no significant difference with BMI. According to SFU 
stage15 and pelvis AP diameter, frequency of 
hydronephrosis is higher in left kidney and in male 
cases16,17. In our study, consistent with previous studies, 
hydronephrosis was observed mostly in male cases and as 
unilateral. Hydronephrosis was detected more frequently 
in male cases and left kidneys and this situation was found 
statistically significant. In a study, Braga et al.18 found the 
rates of 3-year cumulative resolution degree of 401 
patients with postnatal hydronephrosis (who were graded 
according to Urology Association) as follows; 98% at the 
first degree hydronephrosis, 87% at the second degree, 
76% at the third degree and 56% at the fourth degree. The 

3-year resolution rates of hydronephrosis associated with 
postnatal urinary tract dilatation were found as; first degree 
(low risk) 90%, second degree (medium risk) 81% and 
third degree (high risk) 71%. Orabi et al.19 compared 
antenatal and the first postnatal ultrasound (US) with 
hydronephrosis degree. They included in their study a total 
of 105 cases with average gestation period of 38 weeks of 
them 83 (79,0%) were males and 22 (20,9%) were females. 
105 cases first US demonstrated that 20 (19,0%) had 
hydronephrosis; 39 (37,1%) had slight, 29 (27,6%) had 
medium and 17 (16,1%) had severe hydronephrosis. Half 
of the hydronephrosis cases (50,4%) showed improvement 
in clinic tables, whereas (13,3%) worsened and (36,3%) 
stayed same. Approximately half of all the cases (52%) 
cases were diagnosed at the end of first year without 
showing any effect on renal function. When we evaluated 
the collector system in right kidney, no hydronephrotic 
finding could be found in 1677 (825 girls, 852 boys) cases. 
However, G1 hydronephrosis was observed in 159 cases 
(74 girls, 85 boys), G2 hydronephrosis in 33 cases (9 girls, 
24 boys), G3 hydronephrosis in 18 cases (7 girls, 11 boys) 
and G4 hydronephrosis in 10 cases (4 girls, 6 boys). In our 
study in left kidney collector system, hydronephrosis was 
not seen in 1594 cases (818 girls, 776 boys). But G1 
hydronephrosis was observed in 191 cases (73 girls, 118 
boys), G2 hydronephrosis in 55 cases (14 girls, 41 boys), 
G3 hydronephrosis in 36 cases (6 girls, 30 boys) and G4 
hydronephrosis in 8 cases (1 girl, 7 boys).  
 
CONCLUSIONS  
The incidence of chronic renal disease in our country is 
very high and when diagnosing is deferred it may lead to 
chronic renal disease. Increasing awareness and referral to 
appropriate center will lead to positive outcomes in long 
term progression of renal diseases and decreases in their 
prevalence. Especially chronic kidney disease is very 
common in our country. For this reason, it is important not 
to delay the diagnosis. Increasing awareness and sending 
patients to the appropriate centers would help getting 
positive results and decreasing in frequency in long-term 
progression of renal diseases. In our study, due to 
significant difference in the left kidney in terms of 
hydronephrosis classification and demographic features, 
we suggest that the clinical evaluation of the kidney and its 
treatment should be taken into consideration, especially in 
the follow-up of the left kidney in men. 
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