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Abstract: Material and methods: Analysis covered a retrospective group of 334 neonates (194 male neonates and 140 female neonates), 
reported to the Polish Registry of Congenital Malformations (PRCM), between 2001-2005. Results: The frequency of the occurrence 
of the urinary tract anomalies was 1.7/1000 in live newborns. No significant differences have been found between the boys and girls, 
regarding the duration of the pregnancy, birth weight and the occurrence of the individual urinary tract anomalies. The anomalies 
of the renal pelvis and ureter (0.74/1000 in live newborns) were most frequent. It has been found that 9% of their families were 
diagnosed with urinary tract anomalies; occurring more often in girls’ families. We also observed other organs anomalies in 5% of 
families. The age of the mothers was a risk factor for the occurrence of the individual anomalies (p=0.01). The renal agenesis in neo-
nates was connected with the younger age of mothers but other congenital malformations of urinary system (Q64) were connected 
with the older age of mothers. The statistically significant risk factors for the occurrence of the urinary tract anomalies were: male 
sex (OR=1.62, p=0.002), place of residence: village (OR=1.75, p<0.001) and the older age of mothers (OR=1.12, p=0.003).
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1. Introduction
Congenital anomalies of the kidney and urinary tract 
are common in children: they represent approximately 
30% of all prenatally diagnosed malformations [1]. The 
clinical symptoms are urinary tract infections, disorders 
of renal functions (symptoms of renal insufficiency) and 
tumours in the abdominal cavity. Currently, congenital 
anomalies are the dominant reasons for the neonatal 
mortality [2]. The frequency of their occurrence is im-
portant epidemiological data for assessing the health 
condition of the neonatal population.

The aim of the research was to assess the fre-
quency and type of urinary tract congenital anomalies in 
neonates born in the Silesian Region from 2001 to 2005, 

and the potential factors for the occurrence of individual 
types of malformations in the analysed group.

2. Material and methods
Retrospective analysis covered a group of 334 neonates 
(194 male neonates and 140 female neonates) born in 
the Silesian Region of Poland between 01 January 2001 
and 31 December 2005 using the diagnosed urinary tract 
congenital anomalies reported to the Polish Registry of 
Congenital Malformations (PRCM). The malformations 
were diagnosed pre- or postnatally. Prenatal detection 
of the malformation was verified postnatally between 
the 3rd and 7th day of life or later. Types of subsequent 
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anomalies were defined pursuant to the International 
Classification of Diseases and Related Health Problems 
ICD-10 in the groups marked Q60 – Q64. In the anal-
ysed group of anomalies, hypospadias was not taken 
into account: Q54, is classified according to the ICD-10 
as a reproductive system congenital malformation.

To assess the potential risk factors for occurrence 
of urinary tract anomalies, a control group of healthy 
neonates born in the Silesian Region between January 
2001 and December 2005, representative in quantita-
tive and qualitative terms, was sampled without replace-
ment. The available demographic (baby’s sex, mother’s 
age, place of residence), clinical information (order of 
pregnancy, multiple pregnancy, duration of pregnancy, 
birth weight) parameters have been taken into account. 
We also analyzed the mother’s condition during the 
pregnancy, especially presence of any acute viral or 
bacterial infection (including respiratory tract infection). 
We took into consideration any isolated or complex 
anomalies in newborns and the urinary tract anomalies 
in their family history.

3. Statistical method
The obtained results have been analysed statistically 

using procedures available in the software EpiInfo ver-
sion 3.3.2 (WHO, Centres for Disease Control and 
Prevention) and Statistica version 7.1 (StatSoft Polska). 
Quantitative variables are presented as mean and stan-
dard deviation. Qualitative variables are presented as 
percentage. To assess the intergroup correlations and 
differences, simple analyses (Kruskal-Wallis test, t-Stu-
dent test, Mann-Whitney U test), as well as multiple vari-
able analyses (logistic regression), have been applied.

4. Results
The group analysed consisted of 334 neonates, 194 
(58.1%) males and 140 (41.9%) females. There were 
325 (97.3%) live neonates. No significant differences 
have been found among the boys and girls in the ana-
lysed group regarding the duration of pregnancy (37.0 
± 3 weeks vs 37.2 ± 4 weeks), birth weight (2933 ± 853 
g vs 2745 ± 966 g) and the occurrence of any individ-
ual urinary tract anomalies according to the neonate’s 
sex. Table 1 presents the general characteristics of 
the patients.

The frequency of the occurrence of urinary tract 
anomalies reported to the Polish Registry of Congenital 
Malformations amounted to 1.7 per 1000 live newborns. 
The most frequent anomalies were congenital obstruc-
tive defects of renal pelvis and congenital malformations 
of the ureter (0.74/1000 liveborn) (Table 2).

Mean time of pregnancy 
[weeks ±SD]

37.1±3.9

Succession 
of gestation

First 169 52%

Second 98 30.2%

Successive 58 17.8%

Multiple pregnancies 15 4.5%

Mean birth weight [gram ±SD] 2846 ± 909

Female sex 140 41.9%

Male sex 194 58.1%

SD- standard deviation

Table 1. General characteristics of patients according to 
pregnancy parameters, birth weight and foetus’ sex.

Type of malfor 
-mation

Frequency of 
malfor - mations
per 1000 
live births

Weeks of 
gestation
[wk]±SD

‘P’
(Kruskal-Wallis 
test)

Birth weight
[g] ±SD

‘P’
(Kruskal-Wallis 
test)

Age of the 
mothers
[year]

‘P’
(Kruskal-Wallis 
test)

Q60 0.32 36 ± 4

<0.001

2356 ± 944

<0.001

26 ± 5

0,01

Q61 0.4 36 ± 5 2731 ± 1024 28 ± 5

Q62 0.74 38 ± 3 3131 ± 750 28 ± 5

Q63 0.1 39 ± 2 2966 ± 839 28 ± 7

Q64 0.1 37 ± 3 2632 ± 694 30 ± 6

P probability; 
SD standard deviation

Q60 – Renal agenesis and other reduction defects of kidney 
Q61 – Cystic kidney disease
Q62 – Congenital obstructive defects of renal pelvis and congenital malformations of ureter
Q63 – Other congenital malformations of kidney
Q64 – Other congenital malformations of urinary system

Table 2. Frequency of congenital malformations, weeks of gestation, birth weight and age of mother in individual congenital malformations, and 
their probability.

86



A. Łukomska et al.

Data analysis shows that the shortest duration of 
pregnancy was in women with polycystic kidney disease 
and renal agenesis. The lowest birthweight was found 
in neonates with diagnosed renal agenesis and renal 
parenchymal malformation (Table 2). The mother’s age 
was a risk factor for occurrence of individual anomaly 
types (p=0.01; Kruskal-Wallis test). Renal agenesis in 
neonates was correlated with younger age of moth-
ers, but other congenital malformations of urinary 
system (Q64) were correlated with older age of mothers 
(Table 2).

Isolated urinary tract malformation occurred in 216 
(64.7%) cases. Coexistent anomalies were diagnosed 
in 118 babies (35.3%), among whom 85.6% consisted of 
multiple anomalies; 7.6%, chromosomal aberrations (in 
7 babies – Edwards syndrome, Down syndrome and a 
surplus marker chromosome); 6.8%, known syndrome of 
anomalies (in 2 babies – VATER association, Beckwith-
Wiedemann syndrome, Smith-Lemli-Opitz syndrome, 
Goldenhar syndrome, foetal alcoholic syndrome, Holt-
Oram syndrome, sirenomelia).

In the group of babies analysed, 9% of their family 
histories contained some urinary tract anomalies (Table 
3). That correlation occurred more frequently in the 
families consisting of girls. The study concluded that the 
polycystic kidney disease was found in 4 family members 

– mother, grandmother, grandfather and great-grand-
mother – among 81 babies with a diagnosed anomaly of 
this type. The anomalies of other organs were detected 
among the relatives of 17 (5%) babies.

The multivariate analysis revealed that the statisti-
cally significant risk factors for the occurrence of the uri-
nary tract anomalies, when compared to the population 
of healthy neonates, were: male sex (odds ratio, OR1.62; 
p=0.002), place of residence: a village/small town (OR 
1.75, p<0.001), the mother’s age (OR 1.12; p=0.003) and 
the mother having an infection during the first trimester 
of pregnancy (although this only approached statistically 
significant correlation (Table 4).

Prenatal diagnosis of the urinary tract anomaly was 
carried out in 186 (55.7%) neonates. The most frequent-
ly diagnosed anomalies were renal pelvis and ureter 
malformations (Q62; 90 cases) and renal agenesis and 
hypoplasia (Q61; 36 cases).

5. Discussion
Urinary tract anomalies are the most frequently occur-
ring forms of the congenital anomalies [3]. According to 
the available literature, the occurrence of urinary tract 
anomalies is estimated as 0.7 to 3.1/1000 in babies born 
alive [4-6]. Our research, which covered a 5-year ob-
servation period, found that this frequency was 1.7/1000 
live-born neonates. These anomalies are mainly report-
ed by physicians from neonatology wards, and in only 
3% of cases, by physicians of other specialties (mainly 
paediatricians and geneticists).

Urinary tract developmental anomalies occur as 
unilateral or bilateral anomalies; they may vary in 
phenotypic characteristics and, at the same time, refer 
to various structures of the urinary tract. This causes 
difficulties in clinical classification and diagnosis [7]. 

Category of malformation N=334 %

Q00-07 1 0.3

Q10-18 1 0.3

Q20-28 3 0.9

Q35-37 2 0.6

Q50-56 1 0.3

Q60-64 30 9.0

Q65-79 2 0.6

Q80-89 5 1.5

Q90-97 2 0.6

Q00-07 – Congenital malformations of the nervous system
Q10-18 – Congenital malformations of eye, ear, face and neck
Q20-28 – Congenital malformations of the circulatory system
Q35-37 – Cleft lip and cleft palate
Q50-56 – Congenital malformations of genital organs
Q60-64 – Congenital malformations of the urinary system
Q65-79 – Congenital malformations and 
deformations of the musculoskeletal system
Q80-89 – Other congenital malformations
Q90-97 – Chromosomal abnormalities, not elsewhere classified

Table 3. Number and percentage of congenital malformations, 
with the categories shown according to ICD10 classifica-
tion, in the families of the children with anomalies of the 
urinary tract. 

Independent variable OR 95% CI ‘p’

Male sex 
(1=Male/0=Female)

1.62 1.19 – 2.22 0.002

Place of residence 
(1=village/0=city)

1.75 1.41 – 2.16 <0.001

Age of the mother (for 
increase per year)

1.12 1.09 – 1.22 0.003

Mother’s infection 
(1=Yes/0=No)

1.47 0.98 – 2.23 0.06

OR, odds ratio; CI, confidence interval

Table 4. Risk factors for occurrence of urinary tract anomalies 
in the study group as compared with controls using 
stepwise regression analysis. 
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Thus, many scientists suggest that the group of renal 
anomalies and urological anomalies should be treated 
jointly as congenital anomalies of the kidney and urinary 
tract (CACUT) [8].

Some controversy exists around reporting hydro-
nephrosis that is diagnosed prenatally and confirmed 
immediately after birth, because the level of prenatally 
diagnosed hydronephrosis might change during intra-
uterine life and after birth [9]. But Lee et al. [10] showed 
that children with any form of prenatally diagnosed 
hydronephrosis are very likely to show the anomaly 
postnatally. According to some authors, severe hydro-
nephrosis diagnosed prenatally is related to the post-
natal prevalence of urinary tract pathology in 88.3% of 
cases. With respect to moderate and mild hydronephro-
sis, the proportion is 45.1% and 11.9%, respectively. In 
every child with severe or moderate hydronephrosis, 
the implementation of postnatal diagnostics immedi-
ately after birth, prior to discharge from the hospital, 
has been suggested. Ismaili et al. [11] suggested that 
even mild hydronephrosis that does not increase dur-
ing the pregnancy might grow and require a postnatal 
surgical intervention.

Wiener et al. [12] recommend the initial postnatal 
sonogram be performed at age 7 to 10 days in new-
borns with a history of unilateral or mild bilateral prenatal 
hydronephrosis, but earlier scans should be reliable in 
significant obstruction or where potential loss to follow-
up is suspected.

The frequency of hydronephrosis diagnosed in 
the population of children reported to the PRCM was 
0.74/1000 born alive; in the British population,0.47/1000 
born alive; and in Finland 3.05/1000 born alive [13,14]. 
Therefore, we suggest that every case of hydronephro-
sis diagnosed during pregnancy should be registered.

Renal agenesis and aplasia, repeatedly diagnosed 
in this research, cause the lack of, or significant reduc-
tion in, the capacity of amniotic fluid between the 13th 
and the 14th week of pregnancy. Regardless of the 
reasons for its occurrence, oligohydramnios handicaps 
acoustic signal transmission and may lead to erroneous 
diagnosis of renal agenesis. Nevertheless, in case of 
renal agenesis, the oval adrenal gland located in the 
place of kidney may imitate it. The differentiating picture 
is the presence of the renal pelvis, which may clearly be 
demonstrated, but not sooner than in the third trimester 
of pregnancy [15,16]. Neonates diagnosed with renal 
agenesis require postnatal anomaly verification. Ac-
cording to some authors, prenatal examination made 
in the third trimester is more predictable than examina-
tions performed earlier [9]. Nowadays, ultrasonographic 
examinations have become a part of routine perinatal 

care in most of the Western European countries [17]. 
Recommendations on performing at least two ultra-
sonographic examinations during the pregnancy have 
been in place since 1990 [18].

An analysis done by Wiesel et al. [17] in 12 European 
countries in cooperation with EUROCAT showed that in 
countries without routine ultrasonographic control of 
pregnant women, the urinary tract anomalies detect-
ability after birth is 68% on average, while in countries 
where at least one examination is performed, the de-
tection frequency of these anomalies is 82%. Among 
the children from the Silesian region, reported to the 
PRCM, 55.7% were prenatally diagnosed with a urinary 
tract anomaly.

Prenatal diagnosis enables detection of asymptom-
atic anomalies and guarantees highly specialized and 
multidisciplinary care of pregnant women and their 
foetus. In certain anomalies, it provides an opportunity 
for surgical intervention in utero [19,20]. An interesting 
finding resulting from this research is that a urinary 
tract anomaly occurred in 9% of the families whose 
other children had been diagnosed with a urinary tract 
anomaly. Similar results have been obtained in studies 
by other authors as well: Corradi et al. [21] and Taylor et 
al. [22] pointed out the increased frequency of polycystic 
kidney disease prevalence in the family history. Harris et 
al. [23] also observed this correlation with other urinary 
tract anomalies.

While researching factors influencing prevalence 
of urinary tract anomalies, it has been stated that the 
mother’s age also proved to be a risk factor for a urinary 
tract anomaly development. The lowest correlation with 
mother’s age was detected in pregnant women with 
renal agenesis. Similar observations have been made 
by Parikh et al. [24].

Another essential factor influencing the prevalence 
of urinary tract anomalies were prevalent was the baby’s 
male sex (OR, 1.62; 95% CI 1.19-2,2). Harris et al. [23] 
and Parikh et al. [24] point out that renal agenesis oc-
curred more frequently in boys. Garne et al. [25] have 
also noticed a correlation with hydronephrosis.

A relation between frequency of urinary tract anom-
alies and mother’s place of living during the pregnancy 
was also observed. These malformations have occurred 
more often in villages than towns (OR, 1.75; 95% CI 1.4-
2.16). One potential factor is environmental pollution in 
villages where pesticides are used. Other researchers 
have shown that pesticides influenced other congenital 
malformations, including CACUT [26-28].

Congenital anomaly registers are a crucial factor 
in data collection on congenital anomalies, providing 
information on their epidemiology and the assessment 
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of effectiveness of the prevention measures and per-
forming prenatal screening tests. Since we still lack 
appropriate knowledge on the emergence of devel-
opmental anomalies, further and closer monitoring of 
the prevalence of these anomalies is needed. Hence, 
the cooperation between the physicians of various 
specializations plays a major part in creating the Polish 
Registry of Congenital Malformations.

Conclusions
The frequency of the occurrence of the urinary tract 
anomalies reported to the Polish Register of Congeni-
tal Developmental Anomalies was 1.7/1000 live-born 
infants. The most frequently diagnosed anomalies were 
congenital obstructive defects of the renal pelvis and 
congenital malformations of the ureter. The risk factors 
for increased prevalence of congenital anomalies preva-
lence were the baby’s male sex, the parents’ place of 
residence (village) and older age of the mother.
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