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Diagnosis of congenital malformations (СM) before the birth of a child is an 

important aspect of modern prenatal medicine. Disorders of the urinary system among 

all antenatally diagnosed defects is 27%. Qualitative diagnosis of the fetus can 

significantly increase the reliability of medical and genetic prognosis, and reduce the 

likelihood of birth of children with severe incurable US. Recent studies show that the 

formation of complications of fetal development occurs within 12 weeks. Therefore, 

the first screening at 11-14 weeks of gestation is optimal for the diagnosis of most 

lethal and disabling US and chromosomal abnormalities [1-4].  

For the first trimester of gestation, the manifest ultrasound marker of CM urinary 

system is Megacystis syndrome (MS). MS is an increase in the size of the bladder of 

the fetus more than 10 mm in the first trimester of pregnancy. The frequency of 

detection of MS in the first trimester of pregnancy is 0.02-0.19%. In the second and 

third trimesters of gestation it is possible to diagnose the symptom of "keyhole", 

pathognomonic for valvular obstruction of the urethra; intestinal dilatation, which 

indicates in favor of megacystis-megaureter-microcolon syndrome; thinning of the 

anterior abdominal wall, characteristic of Prun-Bella syndrome. Detection of these 

signs at a later date complicates the prognosis [1, 4-6]. 

The most unfavorable consequence of the obstructive condition of the bladder is 

the formation of cystic dysplasia of the renal parenchyma and is the cause of renal 

decompensation. The complexity of prognostic decisions in the diagnosis of MS in 

early gestation is hampered by the lack of such an important feature as dehydration, 

because by the time of functioning of the fetal urinary system amniotic fluid is the 

result of amniotic membrane production. Only from 14 weeks the process of formation 

and excretion of urine by the fetus begins, which gradually becomes a priority in the 

formation of amniotic fluid [1, 2, 4].  
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Given that MS in 25-40% of cases is combined with chromosomal pathology, a 

significant role in deciding whether to prolong or terminate a pregnancy is played by 

the results of genetic research, karyotyping of fertile material. If the enlargement of the 

bladder is caused by obstruction, the fetuses are more common trisomies on 13, 18, 21 

chromosomes, monosomy 21 chromosomes, deletion of chromosome 13, translacation 

[1, 4, 6]. 

Recommendations of management of the pregnant woman are defined by the sizes 

of a bladder: at the sizes of 7-15 mm in all cases karyotyping of a fruitful material in 

connection with existence of high percent of the combined pathology is carried out. If 

the test for trisomy is positive, abortion is recommended. With a normal karyotype, it 

is reasonable to monitor the pregnancy to determine the size of the bladder. With the 

normalization of the latter, the pregnancy is prolonged. When increasing the size of the 

bladder from 15 to 30 mm, this situation is treated as an obstructive condition of 

anatomical or functional nature and abortion is performed, followed by karyotyping of 

fetal material, which is important for predicting the next pregnancy. Indications for 

prolongation or termination of pregnancy in the presence of MS in the fetus require 

active discussion, analysis of pregnancies, the development of clear prenatal objective 

criteria that confirm the prognosis, which will justify the unity of tactics in solving this 

problem at the antenatal stage [2-6]. 

The reasons for the development of MS are: 1) urethral abnormalities; 2) syndrome 

of posterior urethral valves (SPUV); 3) vesicoureteral reflux (VCR); 4) prune belly 

syndrome (PBS); 5) megacystis-microcolon-interstitial hypoperistaltic syndrome 

(MMIHS). Obstructive are the valves of the posterior urethra, functional – PBS, 

MMIHS. The most common cause is SPUV, MMIHS, as a rule, occurs in females, and 

PBS and obstructive conditions – in males [1, 2, 5].   

SPUV – violation of urethral patency with retrograde changes of urinary system. 

SPUV accounts for 38% of all obstructive uropathies at a low level and is observed in 

males. Very rarely is in females, a similar pattern can be caused by agenesis/atresia of 

the urethra. During prenatal ultrasound in SPUV there is a stable dilatation of the 

bladder, which does not take place in the dynamics. The walls of the bladder are 

thickened to 2 mm, may be calcified. There is an expansion of the proximal urethra, 

with the progression of the process – the expansion of the higher departments of the 

urinary system. Urinary ascites, urine may be observed. Dehydration (50-60%) 

worsens the prognosis because it leads to pulmonary hypoplasia. Vesico-amniotic 

shunting allows to achieve survival of 70% of fetuses. Prognostic ultrasound criteria 

are the amount of amniotic fluid, the timing of detection of severe dehydration, 

duration and severity of renal impairment. Before shunting, prenatal karyotyping 

should be performed [1, 2, 4]. 

PBS – hypotension or complete absence of muscles of the anterior abdominal wall, 

megacystis with wall hypertrophy in combination with megaureter and hydronephrosis 

and bilateral cryptorchidism in males. Frequency – 1: 35-50 thousand babies. The type 

of inheritance is unknown. It is 20 times more common in boys.  Gradual accumulation 

of urine in the abdominal cavity from 7-8 weeks of fetal development, leads to the 

development of the syndrome. Almost all patients have prostate hypoplasia, which 

probably triggers a chain of disorders. A swollen bladder prevents the testicles from 
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sinking, prevents the intestines from turning, and can constrict the iliac arteries, 

inhibiting the development of the lower extremities. Cystic degeneration of the kidneys 

can occur due to high urine pressure in the urinary system [1, 3-5]. 

Because the fetus does not excrete urine into amniotic fluid, dehydration develops, 

which entails a complex of consequences – Potter's syndrome. Severe obstruction of 

the urethra is incompatible with life, fetal death can occur in the II-III trimester of 

pregnancy. Urine can flow through the open urethra (urachus) or through a rupture in 

the valve of the bladder or ureter. When the pressure in the abdominal cavity drops, the 

stretched anterior abdominal wall falls and gathers in folds ("plum belly"). Most babies 

die after birth due to severe kidney damage. Survivors are operated on to restore urine 

flow and prevent infectious complications. The probability of rebirth of a sick child 

depends on the cause of the obstruction. Prenatal diagnosis is made at 10 weeks of 

pregnancy, when a distended bladder is detected. At the beginning of the second 

trimester of pregnancy the main ultrasound sign is megacystis, in the second-third – a 

sharply enlarged bladder with hypertrophy of its walls and thinning of the anterior 

abdominal wall. At the expressed process the bilateral megaureter, hydronephrosis and 

dehydration, urinary ascites join. Prenatal examination should include karyotyping and 

thorough ultrasound to examine the anatomy of the face and internal organs of the 

fetus. In case of death of the fetus or newborn, a pathological examination is indicated. 

At detection of PBS which is combined with the expressed low water, it is necessary 

to terminate pregnancy in connection with seriousness of the forecast. Urethral 

obstruction leads to the development of severe dehydration and pulmonary hypoplasia. 

Antenatal death occurs in 20%, 50% of children die in the first two years of life. The 

success of surgical correction depends on the degree of involvement in the pathological 

process of organs and systems. Intrauterine decompression of the bladder can prevent 

the development of a detailed clinical picture of the syndrome [1, 3, 5].  

MMIHS - consists of incomplete bowel rotation, functional intestinal obstruction, 

distal microcolon and dilated non-obstructive bladder. About 200 cases have been 

described in the literature. Autosomal recessive type of inheritance should be excluded 

during medical and genetic counseling. The cause of the disease is an immune 

inflammatory process with damage to the gastrointestinal tract, which leads to the 

deposition of fibrous connective tissue between the muscular layers with the 

destruction of intramural nerve plexuses, manifested by hypoperistalsis. Such changes 

that develop in the bladder are manifested by its overstretching, the development of 

secondary retention disorders in the upper urinary tract. The prognosis is disappointing 

– life expectancy does not exceed several months. The main cause of mortality is the 

complication of total parenteral nutrition. Prenatal MMIHS is diagnosed by identifying 

non-obstructive urinary excretory tract dilatation: bladder dilation, renal 

hydronephrosis in a female fetus with normal or mild enlargement of amniotic fluid. 

Bowel changes are diagnosed prenatally in about 19% of cases and more often in the 

third trimester. Polyhydramnios is not expressed and occurs in 50% [1, 5-7].  

Thus, visualization of the kidneys and bladder of the fetus is possible and 

necessary, given the unfavorable prognosis for life, from early pregnancy. Differential 

diagnosis of obstructive and non-obstructive nature of the lesion and dynamic 

observation are required in the detection of urinary system. Due to the fact that early 
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screening does not allow to determine the likelihood of the presence in the fetus of CM 

urinary system, the risk group should be formed on the basis of the diagnosis of 

increased longitudinal size of the bladder. MS – is the basis of severe obstructive 

disorders of urodynamics and renal dysplasia with a serious prognosis. The set of 

diagnostic procedures to clarify the prognosis should include karyotyping of fetal 

material (chorionic villi). Genetic studies should be performed in all cases of detection 

of MS of the first trimester of gestation. Decide to terminate a pregnancy in the 

presence of combined genetic pathology and continue fetal monitoring in the absence 

of such in the hope of spontaneous self-resolution of the process or detection of 

additional diagnostic markers of urinary system pathology, determine decision-making 

tactics. 
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