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The main purpose of the neonatal sonographic screening of the urinary system is to find defects that need to be resolved in the neonatal period or early
infancy.

Objective: to establish the incidence and structure of congenital malformations in Slovakia and retrospectively determine the proportion of prenatal diagnos-
tics in the revealing congenital malformations of the urinary system in the Slovak Republic during the last decade.

Materials and methods. In total 38,496 newborns were enrolled in the research, representing 66.5% of the total population of 57,969 newly-born children
in 2017. In cooperation with the National Center for Health Information, we have found other statistical data.

Results. Grade 1 of the pelvicalyceal system dilatation according to Hofmann's classification occured in 7%, grade 2 in 0.53%, grade 3 in 0.21%, and grade
4 in 0.1% of cases. One-sided agenesis occured in about 0.1% of patients. Renal cysts of various etiologies revealed in about 0.05% of children. During the
selected years, the proportion of the prenatal diagnosis of congenital developmental defects of the urinary system increased from 13.3% in 1995 to 29.1%
in recent years (an average of 24.4%).

Conclusions. The incidence rate of congenital urinary malformations requiring nephrological and urological care and often intervention of urologist as early
as in the neonatal period composes 31 out of 10,000 children. The prenatal diagnosis currently used in Slovakia finds only one quarter of congenital develop-
mental defects of the urinary system. The high incidence rate, low-level coverage of prenatal diagnostic screening, history and physical examination, absence
of a urinary infection in some forms and poor prognosis of the urinary pathology are clear arguments for the implementation of screening in all neonatal depart-
ments of the Slovak Republic.
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OCHOBHOI0 METOI HEOHATanbHOr0 YbTPA3BYKOBOTO CKPUHIHTY CEYOBOI CUCTEMU € BUSBMEHHSI MATOMOrI, fKy HEOOXiZHO YCYHYTU B HeOHaTalbHOMY
a60 paHHbOMY AMTAYOMY BiLli.

MeTa: BCTaHOBMTI 4acTOTY Ta CTPYKTYPY BPODKEHNX BaL, PO3BUTKY Ce40BOI cucTemn B CroBa441Hi, @ TAKOX PETPOCNEKTUBHO BUSHAYUTM YACTKY NPeHaTanbHoi
LiarHOCTUKMN.

Marepianu i meToaun. Y focnigKeHHi B3anu y4acTb 38 496 HOBOHAPOZKEHMX, L0 CTAHOBUTb 66,5% Bif 3aranbHoi YNCENbHOCTI HOBOHAPOLKeHuX (57 969
nitent) y 2017 poui. Y cninpadi 3 HauioHabHUM LEHTPOM MeANUYHOT iHpopMaLii 6yNnn OTPUMAHI il iHLLI CTAaTUCTUYHI JaHi.

PesynbTatn. [Junarauis 4alwkoBo-MUCKOBOI cMcTeMu 1-ro cTyneHs 3a knacudikadieto fopmanHa ctaHoBuTb 7%, 2 ctyneds — 0,53%, 3 ctynens — 0,21%
i 4 ctynenss — 0,1%. OfHOCTOPOHHA areHesis 3ycTpi4aeTbcs npu6ausHo y 0,1%. Hupkosi KicTi pisHoi etionorii 3ycTpivaioTbes npubnnsHo y 0,05% piteir.
3a [mocnimKyBaHi pokM 4YacTka MpeHaTanbHOi AiarHOCTUKN BPOMKEHUX Baj PO3BUTKY CE40BOI cucTemu 36inblimnaca 3 13,3% y 1995 poui mo 29,1%
(y cepenHbomy 24,4%).

BuCHOBKN. HacToTa BPOAXKEHUX BaJ PO3BMTKY CE4OBOi CUCTEMMU, L0 BUMAraTb HE(YPONOrivHOi Ta YPOOri4HOi JONOMOrM BXEe B HEOHATaNbHOMY Billi,
cTaHoButb 31:10 000. Hapasi 3a 4onomOrow npeHatanbHoi AiarHOCTUKKM y CROBaYy4WHi AiarHOCTYETbCA TiNbKW 4BEPTb UMX BaA. BUCOKMIA piBeHb
3aXBOPIOBAHOCTI, HW3bKA 4acTOTA BMABMIEHH HA MiACTaBi NPeHaTanbHOi AiarHOCTUKW, aHaMHe3y Ta (Di3MKANbHOTO OrisAy, BiACYTHICTb Y 6aratbox
BMNaAKax iHeKLii ce40BOi CMCTeMM i MOraHNiA NPOrHO3 NaToNorii A0BOAATb HEOOXIAHICTb CKPUHIHTY Y BCiX BiAAiNEHHAX HOBOHAPOMKeHUX CnoBaubKoi
Pecny6niku.

Knto4oBi cnosa: 3axBoproBaHiCTb, HUPKKW, HOBOHAPOMKEHNIA, 06CTPYKTUBHA YpONaTisi, CKpUHIHT, CnoBay4unHa, coHorpadis.
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OCHOBHOI1 LIeNbl0 HEOHATaNbHOMO YNbTPA3BYKOBOrO CKPUHUHTA MOQYEBOV CUCTEMbI SBASETCH OBHAPYXEHWe Natonoruu, KOTOpyK HEeo6XOAMMO YCTPaHWTb
B HEOHATaNbHOM WK PAHHEM MMALEHYECKOM BO3pacTe.

Llenb: ycTaHOBNTb 4ACTOTY W CTPYKTYPY BPOXAEHHbIX MOPOKOB Pa3BUTWS MO4YEBOW cuCTeMbl B CROBaKWW U TaKKe PETPOCMEKTUBHO OMpefenuTb BKNag
npeHaTanbHON AUrHOCTUKM.

Matepuansl u metoabl. B uccnegoBaHuy npuHAnn yqactne 38 496 HOBOPOXAEHHbIX, Y4TO COCTaBNsAeT 66,5% OT 06LLUEN YUCIIEHHOCT HOBOPOXXAEHHbIX
(57 969 peteint) B 2017 rogy. B cotpyaHuyecTse ¢ HauMOHanbHbIM LEHTPOM MEAULMHCKOW UHKDOPMALIY BblIN NONYYeHbl U ApYrue CTaTUCTUYECKNE LaHHbIE.
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PesynbTarbl. [lnnaraums Yaile4Ho-n0XaH04HOI cucTeMbl 1-it cTeneHn cornacHo Knaccudmkaumm fodomanHa coctasnset 7%, 2 crenedn — 0,53%, 3 cteneHn —
0,21% n 4 ctenevn — 0,1%. OQHOCTOPOHHSAS areHe3ws BcTpedaeTcss npumepHo y 0,1%. [lo4veyHble KUCTbI Pa3fNN4YHOM 3TUONOTWN BCTPEYAKOTCS
npumepHo y 0,05% peTeid. 3a uccneayemble rofbl A0S NpeHaTanbHO ANArHOCTUKN BPOXAEHHbIX MOPOKOB Pa3BUTMS MOYEBOW CUCTEMbl YBEAMYMNACH C

13,3% B 1995 rogy 10 29,1% (B cpeaHem 24,4%).

BbiBogbl. HacToTa BpOX/AEHHbIX MOPOKOB Pa3BUTUS MOYEBOW CUCTEMBI, TPEOYIOLMX HEDPONOTNYECKOA 1 YPONOTMYECKO MOMOLLM YXXe B HEOHATANbHOM
Bo3pacte, cocrasnset 31:10 000. B HacTosilee BpemMs Npu NOMOLLUM MPeHaTanbHOW AWAarHOCTUKN B CROBaKUM AMArHOCTUPYETCA TONbKO 4Y4ETBEPTb ITUX

MOPOKOB.

BbICOKNIl YpOBEHb 3a60EBAEMOCTM, HI3KAsH BbISBISIEMOCTb Ha OCHOBAHWM MPeHaTanbHOA ANArHOCTIKN, aHaMHe3a 1 (hU3MKANbHOrO 0CMOTpa, OTCYTCTBIE
BO MHOMAX Cyyasx WH(EKUMM MOYEBOW CUCTEMbl M MIOXOW MPOrHO3 MaTONMOrMM [0Ka3biBalOT HEOGXOAMMOCTb CKPUHWHTA BO BCEX OTAENEHUAX

HOBOPOXAEHHbIX GnoBaukoil Pecrny6nuki.

Kniouesbie ¢noBa: 3260/1eBaeMOCTb, HOBOPOXEHHbIN, 06CTPYKTUBHAS YpONaTusi, NOYKU, CKPUHUHT, CNoBakus, CoOHorpadgus.

Introduction

The nationwide sonographic screening
of congenital developmental anomalies
of the kidneys in newborns is very important and
carried out for a long time in the Slovak Republic.
The beginnings of screening for congenital deve-
lopmental anomalies of the kidneys date back
to 1986 [8]. Although the screening is nationwide,
there are some problems at various stages of its
implementation, and the administrative problem
is the long-term lack of legislation. Changes
in diagnostic and therapeutic options and prenatal
diagnostics give rise to new issues related to the

screening strategy.

The first screening algorithms of congenital
malformations of the kidneys were proposed in
1996 and in 2013; their author, Ol'ga Cervenova,
M.D,, associate professor, Ph.D in Medicine, was
awarded the Crystal Wing for the promotion of
the nationwide neonatal screening program [7,8].
The algorithms have been modified and adapted to
the current situation with the growing amount of
data from practice and statistics [2,4,5].

The main purpose of the neonatal sono-
graphic screening of the urinary system is to find
defects that need to be addressed in the neonatal
period or early infancy (renal position anomalies,
agenesis, dysplasia, obstructive uropathy dilation
of the pelvicalyceal system according to Hof-
mann's classification (DHS), and cystic changes).

The current situation in the diagnosis of conge-
nital malformations in Slovakia has not been
analyzed for a relatively long time — 12 years
[3,6]; therefore, we carried out a new analysis
(mapping) throughout the territory of Slovakia
to underline the importance of the screening of
congenital kidney malformations, find problems
related to the screening and data updating.

The proportion of prenatal diagnostics in the
revealing congenital anomalies of the urinary
system in the Slovak Republic has not yet been
analyzed in more detail [1]. We used data from the
National Health Information Center to find stati-
stics on the proportion of prenatal diagnostics,
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which were retrieved and provided from the
National Register of Congenital Defects.

Materials and methods

Using a questionnaire survey, we collected sta-
tistical data from the neonatal centers; than the
data were statistically processed; based on the col-
lected data, we compared the incidence and struc-
ture of congenital urinary developmental defects
with the statistical data from previous years.

The statistical analysis and processing of the
collected data was carried out using SPSS for
Windows version 21.0 [9].

The collected data was analyzed at the level
of statistical description using the following stati-
stical values: quantitative estimate (N), arithmet-
ic mean (AM), standard deviation (SD), standard
error of estimate (SE), median (Mdn), modus,
sample variance, coefficients of skewness and kur-
tosis, maximum values.

The descriptive statistical indicators for the
subject variables are summarized in Tables 1-3.

In total 38,496 newborns were involved in the
research, accounting for 66.5% of the total popula-
tion of 57,969 newly-born children in 2017
(Fig. 1). Assuming the most strictly established
criteria (99% confidence level and 1% confidence
interval), the minimum size of the study group

Table 1
Descriptive statistical indicators
for continuous variables (2017)
Statistical Indicators Number Normal
of newborns ultrasound

Number of centers 32 22
Mean 1203.00 1029.50
Standard error 134.897 124.344
Median 1097.00 971.50
Modus 296 269
Standard deviation 763.092 583.225
Skewness 1.535 1.026
Kurtosis 3.345 2117
Range 3504 2458
Minimum 296 269
Maximum 3800 2727
Sum 38496 22649
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Table 2
Descriptive statistical indicators
for continuous variables (2017)
Statistical DDS DDS DDS DDS
Indicators Grade | | Grade Il | Grade Il | Grade IV
Number of centers 24 24 24 27
Mean 76.63 5.79 2.38 1.15
Standard error 20.053 1.144 0.446 0.281
Median 38.00 3.00 2.00 1.00
Modus 25 2 1 0
Standard deviation | 98.238 | 5.603 2.183 1.460
Skewness 2.764 1.078 1.141 1.326
Kurtosis 9.202 0.114 0.841 0.866
Range 453 19 8 5
Minimum 1 0 0 0
Maximum 454 19 8 5
Table 3

Descriptive statistical indicators
for continuous variables (2017)

Statistical Indicators | Agenesis hi‘:::;::ﬁ:;; O;I:iroiﬁz:s)ts
Number of centers 27 25 18
Mean 1.33 2.76 4.67
Standard error 0.256 0.466 1.221
Median 1.00 2.00 2.50
Modus 1 0 1
Standard deviation 1.330 2.332 5.179
Skewness 1.871 0.722 1.564
Kurtosis 5.114 0.327 2.138
Range 6 9 19
Minimum 0 0 0
Maximum 6 9 19

should be 57,969 persons, the results of which can
be generalized to a total population of 12,930 indi-
viduals. Since our study group included 38,496
individuals, we can generalize (extrapolate)
the results for the entire population.
Furthermore, in cooperation with the National
Center for Health Information (NCHI), we have
obtained statistical data on the proportion of pre-
natal diagnostics in revealing the congenital deve-
lopmental defects of the urinary system for the

Number of newborns enrolled in the research

66 %

newborns enrolled in the research . other newborns

Fig. 1. Number of newborns enrolled in the research

10

years 1995, 2000, 2005, 2008 and 2013-2016.
Data for the selected years was retrieved and pro-
vided from the National Register of Congenital
Defects [10]. The statistics for 2017 and 2018 are
not yet available, as data processing begins after
the end of the calendar year and according to the
World Health Organization (WHO), for children
who were born in the current year, the diagnosis
of the congenital developmental defects and
reporting of the congenital defects is postponed
upon reaching the child 12 months.

Results

In our study, we found that the number of neo-
natal departments decreased from 65 (in 1996)
to 54 and we received statistical data from
33 (61.11%) neonatal departments.

According to our findings, ultrasound renal
screening was performed in 100% neonatal depart-
ments that participated in our study.

The equipment of all study sites is suitable;
the departments are provided with the modern
ultrasound apparatuses.

However, 15 (27%) of neonatal centers did
not record accurate statistics; some centers repor-
ted only grade 3 and 4 of the pelvicalyceal system
dilation according to Hofmann's classification.

In 18 (33%) neonatal centers, the screening
was performed by a radiologist or pediatrician
because they had insufficient number of physici-
ans or trained staff, and one department reported
about the insurance company work requirement.

Some doctors emphasized that screening was
not a mandatory examination and, therefore, it
was done out of tradition, however they were try-
ing to do it honestly.

Grade 1 of the pelvicalyceal system dilation
was found in 4,057 (7%) newborns, grade 2
in 307 (0.53%), grade 3 in 121 (0.21%), and grade

of ab lities diags d by ul d in the observed
population of newborns

7%
6%
5%
4%
3%
2%

0,53%
1%

0,21% 0,10% 0,10% 0,18% 0,05%
= ey - —
0% Gradeldition Grade2 Grade3 Graded  Agenesis  Adrenal Kidney cysts
Lplilgg

of the hellow system

Fig. 2. Incidence of abnormalities diagnosed by ultrasound in the
observed population of newborns
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Table 4
Descriptive statistical indicators for continuous variables
Incidence of abnormalities 2017 2006
Grade | DHS 7% 6%
Grade Il DHS 0.53% 1%
Grade Il DHS 0.21% 0.30%
Grade IV DHS 0.10% 0.10%
Agenesis 0.10% 0.14%
Suprarenal hemorrhage 0.18%
Other (such as cysts) 0.05% 0.05%

Comparison of the incidence of various types of ultrasound
abnormalities in 2006 and 2017

7%
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4%

2%

1%

oo e e o —

Grade2 Grade3 Graded4 Agenesis Adrenal  Kidney cysts
hemorrhage

Grade 1
dilation of the
hollow system

B 2017 W 2006

Fig. 3. Comparison of the incidence of various types of abnormali-
ties revealed ultrasonically in 2006 and 2017
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Source: National Register of Congenital Defects, NCHI.
Fig. 4. Proportion (%) of prenatal diagnosis of congenital urinary
malformations in the period of 1995-2016

4 in 58 (0.1%) children. Unilateral agenesisoccur-
red in about 0.1% (58 children). Kidney cysts
of various etiologies occurred in 29 (0.05%) chil-
dren (Figure 2, Table 4).

According to our findings, the structure of
pelvicalyceal system dilations is not significantly
different in 2017 versus the period of 1996—2006
(Fig. 3) [3,10].

The head physicians from 19 (almost 58%)
neonatal departments reported that they have
identical statistical data each year.
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Table 5
Percentage proportion of prenatally diagnosed
congenital urinary malformations
Proportion (%) of prenatally diagnosed
Year | congenital defects of the urinary system | mean, %
(ICD Diagnosis: Q60-Q64)

2013 23.0

2014 21.3

2015 24.3 24.4
2016 29.1

Source: National Register of Congenital Defects, NCHI.

The study of prenatal diagnosis was completed
and its results are shown in graphs and tables for
better presentation. All congenital malformations
of the urinary system, including combined defects,
comprised in the statistics. The percentage of the
prenatal diagnosis of the congenital urinary mal-
formations is shown in Fig. 4.

The percentage of prenatally diagnosed con-
genital malformations of the urinary system in the
period of 2013-2016 is provided in Table 5.

As we can see, the percentage of prenatally
diagnosed congenital defects of the urinary system
in recent years is only 24.4.

Since 1995, there has been an almost doubling
of the prenatal diagnosis of congenital defects
of the urinary system, which is a significant deve-
lopment.

According to the NCHI staff, we found out that
the problem of registering congenital malforma-
tion is that with combined congenital defects,
there is not 100% certainty, which congenital
defects are prenatally diagnosed. This depends
on the severity and the ability to visualize multi-
ple congenital defects. Prenatal diagnosis of seve-
ral congenital malformations indicates a higher
level of prenatal diagnosis of combined congenital
malformations, but it is not clear to what degree
the congenital defects of the urinary system are
visualized.

In any case, the number of prenatally diagnosed
congenital malformations of the urinary system
is increasing with respect only to the defects of the
urinary system. The reporting modification to
clarify these data in the near future is not yet pos-
sible since the reporting system is imperfect and
the statistical data processing for 2018 is not yet
complete.

Moreover, until 2012, the statistics on congeni-
tal urinary defects also included those determined
in fetuses after maternal induced abortions,
distorting the statistical data. Since 2012, statis-
tics on abortions are recorded not in congenital
defects, but in the abortion statistics reports.
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Discussion and conclusion

The neonatal ultrasound screening of congeni-
tal malformations of the kidneys is the first stage
in the diagnosis of severe kidney disease, the treat-
ment of which then requires multidisciplinary col-
laboration, especially first-contact doctors,
nephrologists and urologists.

According to our statistical data, in the Slovak
Republic, the congenital urinary defects are diag-
nosed only in one fourth of children in the prena-
tal period. The level of prenatal screening in the
different regions of Slovakia varies, as well as
among the doctors themselves. Currently, the real
and greatest advantage of a prenatal obstructive
uropathy diagnosis is the possibility for early post-
natal follow-up and appropriate treatment. The
improvement of prenatal diagnosis in recent years
has been an important step.

Due to the post-natal screening, we currently
determine these anomalies before the clinical
manifestations. According to our findings, the
structure of the pelvicalyceal system dilations
does not differ significantly compared to the data
of 1996-2006. Severe congenital malformations of
the urinary tract, requiring nephrological and uro-
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