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HYDRONEPHROSIS IN CHILDREN

Background. The detection of congenital malformations of the urinary system in children is
very relevant due to the high frequency (35-40% of defects of all organs and systems), progressive
course, disability in early childhood due to infection and the further development of chronic renal
failure [1; 3]. Hydronephrosis is a persistent progressive expansion of the pyelocaliceal system of
the kidney, manifested by a violation of the passage of urine, atrophy of the kidney parenchyma
and a progressive deterioration in its functions.

In the International Classification of Diseases — Xth review, congenital hydronephrosis
is coded as Q 62.0. The concept of hydronephrosis was first introduced by P. Rayer (1841).
Hydronephrosis is one of the most common malformations of the urinary organs of childhood,
which accounts for more than half of the anomalies of the genitourinary system [1; 4; 6]. Anomalies
of the urinary tract are diagnosed antenatally in 2-9 cases per 1000 live births, of which 50-87%
is fetal hydronephrosis (both physiological and pathological). Postnatal detection is 2.8 cases per
1000 newborns. Left-sided hydronephrosis is more common, in 20-39% — bilateral, while in boys it
occurs 2-3 times more often. A woman'’s history of pyeloectasia (PE) of the fetus increases the risk
of recurrence by 6.1 times [1; 6]. However, it is known that antenatally detected hydronephrosis
can be regarded as physiological, and in 41-88 % of cases it can disappear spontaneously [1; 3; 5;
6; 8].

Hydronephrosis is inherited in an autosomal dominant manner [1; 3]. The causes of
pathological hydronephrosis are different obstructions: narrowing of the pelvic-ureteral
connection (10-30%), compression of the ureter by blood vessels, embryonic cords and adhesions;
neurogenic dysfunctions of the urinary system, etc. However, after birth, narrowing of the uretero-
vesical segment, vesicoureteral reflux (7.3% to 11.3%), and posterior urethral valve are more often
diagnosed [1; 5; 6].

Hydronephrosis is detected also in cases of genetic syndromes: Down, Patau (37%),
Edwards (18%), Turner (8%) and triplodia (4%), in almost half of the children it is combined with
megaureter and other urological anomalies [1].

Aim of study. To figure out the main principles of prenatal diagnostics, tactics of management
of pregnant woman and fetus in case of hydronephrosis, postnatal treatment and prognosis, basing
on literature review and own data.

Results. In the prenatal period, a number of authors propose to consider an increase in the
anterior-posterior size of the renal pelvis by more than 5 mm in the second trimester and more
than 8 mm in the third trimester as pyeloectasia, and more than 10 mm should be regarded as
hydronephrosis, regardless of the gestational age [1; 7]. There are different classifications of fetal
hydronephrosis, including the one adopted in 2014 after an interdisciplinary consensus of eight
academic societies [1; 6]. In our opinion, the most successful of them is further. According to the
classification of intrauterine hydronephrosis, 5 degrees are distinguished.

At grade I, there is physiological dilatation, in which the antero-posterior size of the renal
pelvis does not exceed 1 cm, the calyces and the cortical layer are not changed. At the 11 degree,
the antero-posterior size reaches 1.5 cm with a normal structure of the calyces and the cortical
layer. At the III degree, the antero-posterior size exceeds 1.5 cm, the calyces are slightly expanded,
the cortical layer is not changed. Grade IV is characterized by an increase in the antero-posterior
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size of more than 1.5 cm, a moderate expansion of the calyces, and a slight change in the cortical
layer. Grade V is characterized by an increase in the antero-posterior size of more than 1.5 cm, a
significant expansion of the calyces, and atrophy of the cortical layer.

When conducting ultrasound, important aspects are the presence of a megaureter, an
assessment of the condition of the urinary bladder, and the volume of amniotic fluid. In order
to clarify the prognosis, it is advisable to determine the sex of the fetus, because in male fetuses,
pyeloectasia is more often transient. The prognosis also depends on the location of the defect:
after birth, it persists more often with a unilateral (47%) process than with a bilateral (26%) [4; 5;
6; 8;9].

The tactics of pregnancy and delivery depends on the presence of combined and chromosomal
abnormalities, the results of prenatal karyotyping and the state of the fetoplacental complex [1;
2; 6].

Pyelectasia refers to the «soft» ultrasound signs of chromosomal abnormalities, including
Down’s syndrome (25%). At the same time, the correlation of this defect with trisomy 21 has
not been definitely established. Snijders and K. Nicolaides believe that the overall incidence of
chromosomal abnormalities among fetuses with PE is 8%, with an isolated lesion — 2%, and in the
presence of combined ultrasound abnormalities — 33%. Therefore, some authors do not classify
isolated PE as echographic marker of chromosomal abnormalities and do not recommend prenatal
karyotyping in this pathology, since the probability of detecting Down syndrome is too low —
1:340. However, there is a proven dependence of the frequency of chromosomal abnormalities
on the number of ultrasound markers of congenital malformations. Identified isolated pyelectasia
increases the probability of having Down syndrome by 1.5 times, one combined anomaly — by 15
times, two — by 46 times, three or more — by 56 times. Given the above, we believe that prenatal
karyotyping is justified in cases of a combination of pyelectasis with other echographic signs and
risk factors for congenital malformations.

The prognosis is determined by the timing of detection and the degree of PE. Pyelectasia
detected in the early stages and persisting throughout the entire period of gestation, as well as
a high degree of its severity, in the postnatal period are accompanied by significant changes in
kidney function. With moderate isolated PE, the frequency in children from 2 months up to 13
years is 4.8%. Prenatal detection of the expansion of the renal pelvis requires mandatory ultrasound
dynamic observation of the anomaly and the state of the fetoplacental complex. Literature data on
the dynamics of PE during pregnancy and in the postnatal period are contradictory and indicate
the preservation of PE throughout pregnancy in 70% of cases, spontaneous prenatal disappearance
of the anomaly — from 10 to 31% of cases, progression with increasing gestational age — from 20
to 27.6% of cases.

With the progression of PE in the III trimester, the «dying off» of the kidney with a further
absence of its functioning is possible. With the disappearance of severe hydronephrosis (35-50
mm) at the beginning of the third trimester, prenatal wrinkling of the kidney can be expected
[1; 2; 5; 6]. With hydronephrosis diagnosed prenatally, intrauterine operations are indicated to
eliminate it, which allows preserving the kidney tissue until the onset of an irreversible stage of
its destruction.

The combination of PE with other anomalies may be an indication for termination of
pregnancy up to 22 weeks [1; 8], and the intrauterine operation will prevent irreversible destruction
of the kidneys. Early delivery may be necessary if isolated hydronephrosis is combined with
oligohydramnios and antenatal fetal distress.

Inapostnatal period, in the absence of obstruction, the symptoms of congenital hydronephrosis
are mild (enuresis, abdominal pain of uncertain localization, arterial hypertension) and it is
diagnosed during ultrasound, when signs of urinary infection, proteinuria, hematuria, pyuria are
detected. In the presence of obstruction, the disease may debut with renal colic. When combined
with a megaureter, congenital hydronephrosis may not be accompanied by an obstruction of the
outflow of urine, and then it remains undetected until infection or manifests itself as enuresis.
Infection accelerates the development of renal failure with all its characteristic symptoms [1; 6].
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Early neonatal and postnatal diagnosis consists in the detection of micro- and
macrohematuria, proteinuria in the urinary sediment, and in case of infection - bacteriuria and
neutrophilic leukocyturia. Instrumental studies (screening ultrasound echotomoscopy, excretory
urography, voiding cystourethrography, radioisotope renography, dynamic scintigraphy, CT and
MRI with angiocontrast) are carried out to resolve the issue of the need for surgical correction.
The tactics of managing a patient with congenital hydronephrosis is determined by the degree of
hydronephrosis, the presence of obstruction and associated developmental anomalies. Treatment of
hydronephrosis grades III and IV is surgical, aimed at restoring the passage of urine and preventing
the progression of renal failure, which avoids nephrectomy [1; 2; 4; 8].

Conservative therapy of pyelonephritis is carried out for a long time and persistently, the
treatment is also aimed at reorganizing foci of chronic infection and general strengthening of
the body.

Conclusions. The prognosis depends on the degree of antenatal hydronephrosis, the
timeliness of surgical treatment, the presence of concomitant malformations and complications [1;
5; 6]. In most cases, antenatal hydronephrosis resolves by birth, more than 80% of patients with
asymptomatic mild (grade I-1I) hydronephrosis stabilize by 1 year of age, and vesicoureteral reflux
may resolve spontaneously by 4 years. The effectiveness of the operation depends on the degree
of hydronephrosis and the activity of the urinary tract infection. Continuous long-term antibiotic
therapy is highly effective in 50-95% of cases [1; 5; 6; 8].

Prevention of the birth ofa child with congenital hydronephrosis consists in prenatal diagnosis
of hydronephrosis during ultrasound screening of pregnant women at the 18th — 22nd weeks of
pregnancy and in the detection of antigens A9, B12, B35 in future parents with HLA typing.
Early diagnosis of hydronephrosis makes it possible to prevent the development of complications
and optimize the prognosis of the disease by timely correction of the anomaly and adequate
conservative therapy [1; 4; 5; 6; 8].
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