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visualize the fetal bladder when normal amniotic fluid is present, usually
means it is empty and reevaluation at a later time will usually demon-
strate its presence.

The fetal ureters are rarely seen in normal fetuses. With high-
resolution ultrasound, normal ureters may be seen measuring 1-2 mm in
the third trimester. Ureteral dilation of 4 mm or greater should prompt fur-
ther evaluation, as it is most likely abnormal.

Normal male (Figure 1-3) and female external genital can usually be
seen by the second trimester. The discussion of abnormal and ambiguous
genitalia is beyond the scope of this chapter.

ABNORMAL URINARY TRACT

The antenatal evaluation of the fetus for urinary tract abnormalities
includes the assessment of the presence, location, size, shape, echogenic-
ity, and architecture; the presence or absence of dilatation of each kidney;
the evaluation of the bladder for presence, location, size, wall thickness,
and internal echoes; the visualization of ureters if dilated; and the assessment

Figure 1-3. Normal 19-week male fetus, showing penis and scrotum.
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of the amniotic fluid volume. The determination of fetal sex may be
important, as most urinary tract abnormalities are more common in male.
A careful examination for any non-renal anomalies should be performed
if any urinary tract abnormality is noted.

In evaluating a fetal ultrasound for urinary tract abnormalities, they
can be placed in three main groups: (1) the abnormalities of kidney num-
ber or position, (2) cystic kidney lesions, and (3) dilated urinary tract
(kidneys, ureters, and/or bladder).

Abnormalities of Kidney Number or Position

The kidneys develop from the intermediate mesoderm. The pronephros
and mesonephros develop and then regress. The metanephros or definitive
kidney then develops from the paired ureteric buds, from the distal
mesonephric duct, which grow out to the metanephric mesenchyme in
the sacral region and induce kidney formation. The ureteric buds become
the ureters and collecting system and the metanephric mesenchyme
(blastema) becomes the nephrons. The ureteric bud reaching the
metanephric blastema is necessary for the kidney formation. The kidneys
then move up from the sacral region to their normal paraspinal lumbar
location. The failure of the ureteric bud to reach the metanephric blastema
results in renal agenesis. The failure of normal bilateral migration from
the sacral region can result in ectopic kidneys.

Renal agenesis can be unilateral or bilateral. The types of renal ectopia
include pelvic kidney, horseshoe kidney, and crossed renal ectopia.

Unilateral Renal Agenesis

This should be suspected when ultrasound fails to identify both kidneys in
a normal location. An empty renal fossa on one side should raise the sus-
picion that one kidney did not develop. The use of color-flow mapping or
power Doppler to assess the renal arteries will identify only one renal
artery (Figure 1-4). Care should be taken to rule out an ectopic location
for the suspected absent kidney. The adrenal gland can fill the renal fossae
on the side without a kidney and this can sometimes make the diagnosis
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Figure 1-4. Unilateral renal agenesis — coronal view: power Doppler of arteries
showing single right renal artery coming off aorta and no left renal artery.

difficult. Amniotic fluid volume is usually normal. Compensatory hyper-
trophy of the contralateral kidney is common.

Unilateral renal agenesis occurs in 1/500-1/1000 pregnancies. The
prognosis for unilateral renal agenesis is generally good. The incidence of
chromosome abnormalities does not appear to be significantly elevated,
though an increased incidence of gynecologic abnormalities is reported.
Fetal complications are unusual because of unilateral renal agenesis.
Postnatal management should include an ultrasound evaluation to confirm
the diagnosis and to assess the remaining kidney for abnormalities. An
incidence of renal anomalies of up to 90% in the remaining kidney has
been reported, with vesicoureteral reflux representing over half of those
abnormalities. The high risk of reflux has prompted many to recommend
a voiding cystourethrogram (VCUG) and prophylactic antibiotics for
these fetuses. Long-term follow-up is also appropriate, as there is a
reported increased incidence of hypertension, proteinuria, and renal
failure in adults with unilateral renal agenesis.
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Bilateral Renal Agenesis

Bilateral renal agenesis should be suspected when severe oligohydram-
nios is noted. Due to the severe oligohydramnios, the examination may be
difficult. A careful evaluation of the renal fossae will fail to demonstrate
the evidence of kidneys. The adrenal glands may be noted to fill the renal
fossae and color-flow Doppler will fail to demonstrate renal arteries. The
bladder will not be visualized in the fetal pelvis and this can be confirmed
with color-flow mapping demonstrating no bladder between the umbilical
arteries. The differential diagnosis includes the other causes of severe
oligohydramnios including severe renal diseases such as polycystic
kidneys, intrauterine growth restriction, and the premature rupture of
membranes.

The incidence of bilateral renal agenesis is about 1/4000. Associate
non-renal anomalies are common, up to 50%, and there is an increased
incidence of chromosome abnormalities, genetic syndromes, and multiple
malformation syndromes such as VATER association. The evaluation
should, therefore, include a careful assessment for other abnormalities,
which may require an amnioinfusion for better visualization. Potter’s
sequence is seen, with flattened facies, low set ears, beaked nose, and
receding chin, with pulmonary hypoplasia and limb anomalies. The prog-
nosis is uniformly lethal and the option of pregnancy termination should
be offered. Autopsy and karyotype analysis should be considered at the
time of termination or delivery.

Pelvic Kidney

A pelvic kidney should be considered anytime that one of the kidneys is
not noted in its normal location. Usually, a normal contralateral kidney is
seen with an empty renal fossa. Color-flow mapping will fail to demon-
strate a normally located renal artery on the side with the pelvic kidney. A
careful assessment of the fetal pelvis will reveal a kidney with normal
renal architecture lying superior to the bladder. The differential diagnosis
includes other types of ectopic kidneys and unilateral renal agenesis.

The incidence of pelvic kidneys is about 1/700—1/1000. It is the most
common type of ectopic kidney. The prognosis is usually good. A careful

HANDBOOK OF UROLOGICAL DISEASES IN CHILDREN
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/medsci/7459.html



16 P, Shlossman

Autosomal Dominant Polycystic Kidney
Disease (ADPKD)

ADPKD (Potter type III) is the most common type of heritable cystic
renal disease, with an incidence of 1/400-1/1000. It is the cause of 8-10%
of the cases of end-stage renal disease in adults. The ultrasound presen-
tation is one of bilateral enlarged echogenic kidneys with increased
corticomedullary differentiation. Multiple cysts may be present and there
is normal amniotic fluid. It is not uncommon for the kidneys to appear
normal in the second trimester and take on an abnormal appearance later
in gestation, so any fetus at risk should be followed throughout gestation.
Some fetuses will have normal kidneys throughout gestation on ultra-
sound and not manifest changes until later in life. The kidney shape
usually remains intact. A careful assessment for non-renal anomalies
should be made, as there are multiple syndrome and karyotype abnormal-
ities that can present with enlarged echogenic kidneys. The presence of a
facial cleft, cardiac anomaly, and holoprosencephaly would suggest
trisomy 13; an encephalocele and polydactyly would suggest Meckel—-
Gruber syndrome; and macrosomia and an omphalocele would suggest
Beckwith—Wiedemann syndrome, as examples. If a non-renal anomaly is
present fetal genetic evaluation should be offered.

ADPKD is an autosomal dominant disorder with 85% of cases local-
ized to the PKD1 gene on the chromosome 16p and others on PKD2 gene
on chromosome 4q. The neonatal prognosis is usually good. Hypertension
and renal failure usually do not present until the 4-5th decade of life, but
hypertension can present in childhood, in about 30% of cases. It is a dis-
ease of cyst formation in ductal organs, including the liver, pancreas,
spleen, and central nervous system. These cysts are not seen prenatally.
Genetic counseling should be offered to any at risk family, or if the disease
is suspected by fetal ultrasound. If not already diagnosed or assessed, the
parents and siblings should be evaluated, as they may have ADPKD and be
asymptomatic. There is a 50% recurrence risk in children and siblings.

Dilated Urinary Tract

Dilated renal collecting systems are the most common type of renal abnor-
mality noted on fetal ultrasound, occurring in up to 2-5% of antenatal
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ultrasounds. This can involve the pelvis only or extend into the calyces.
Dilatation can be unilateral or bilateral. The ureters and bladder may also
be dilated. In evaluating fetal hydronephrosis, the extent of dilatation as
well as which structures are or are not dilated can help in making the
diagnosis and assessing the general level of significance.

Some urine in the renal pelvis is normal. How much constitute abnor-
mal changes throughout gestation and the exact cutoff values have been a
subject of controversy. Prior to 32 weeks of gestation, the upper limit of
normal is 4 or 5 mm. At 32 weeks of gestation or more, 7 mm should be
considered abnormal. Using a cutoff of <7 mm to predict which fetuses
will have no renal abnormalities, has a sensitivity, specificity, positive
predictive value, and negative predictive value of 87%, 85%, 93%, and
74%, respectively. It has been demonstrated that using a higher cutoff of
> 10 mm to differentiate who to evaluate postnatally will miss up to 80%
of the cases of vesicoureteral reflux. Thus, a renal pelvis AP diameter of
=7 mm should be considered abnormal in the third trimester and used to
identify those fetuses that warrant postnatal evaluation.

There are two different grading systems used to categorize fetal
hydronephrosis to help differentiate the risk of significant abnormalities
and the need for follow-up. One uses the AP diameter of the renal pelvis
in the transverse view (third trimester). Most authors have used this to
classify fetal hydronephrosis. Mild is an AP diameter of 7 to <10 mm,;
moderate 10 to <15 mm and severe =15 mm. The other method used is the
grading system from the Fetal Urologic Society. Grade 0 is normal
(Figure 1-1B). Grade 1 is mild pelvis dilatation only (Figure 1-7A).
Grade 2 is moderate pelvis dilatation and some calyces (Figure 1-7B).
Grade 3 is marked dilatation of the pelvis and all calyces with a normal
parenchyma thickness (Figure 1-7C). Grade 4 is further pelvicalyceal
dilatation and thinned parenchyma (Figure 1-7D).

Mild renal pelvis dilatation (>4 or 5 mm) in the second trimester
resolves up to 80% of the time in utero but only up to 15% of the time if
>7 mm. It is difficult to determine from a second trimester ultrasound if res-
olution (Figure 1-8) or worsening (Figure 1-9) will occur. Therefore, all
cases of renal pelvis dilatation in the second trimester should be reevaluated
in the third trimester. Dilatation of >10 mm or the presence of hydroureter,
significant calyceal dilatation, megacystis, or oligohydramnios should be
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Figure 1-7. A. Grade 1 hydronephrosis. B. Grade 2 hydronephrosis. C. Grade 3
hydronephrosis. D. Grade 4 hydronephrosis.
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Figure 1-8. Mild bilateral renal pelvis dilatation at 18 weeks, with resolution by
34-week gestation.

Figure 1-9. Mild bilateral renal pelvis dilatation at 18 weeks (left 4.5 mm; right
4.97 mm) that increased significantly by 30-week gestation (left 20.2 mm; right
19.7 mm) in a fetus with ureteral stenosis.

considered significantly abnormal and increased surveillance is appropriate.
The greater the degree of dilatation in the third trimester, the greater the
chance there will be a significant renal abnormality noted after birth. With
39% of fetuses with mild/moderate pyelectasis and almost all with severe
pyelectasis having significant disease postnatally. When evaluated after birth,
the most common etiologies for fetal renal pelvis dilatation/hydronephrosis
are UPJO, vesicoureteric reflux, duplex system, ureterocele, ureterovesical
Jjunction obstruction (UVJO), megaureter, and PUVs.
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The other area of concern in the second trimester is the risk of aneu-
ploidy. An increased risk of aneuploidy, mostly Down syndrome, has
been reported with second trimester pelviectasis. While some authors
attribute an increased likelihood ratio (1.5-1.9) to this as an isolated
finding, it is not universally accepted. What is agreed upon is that the
presence of renal pelvis dilatation in the second trimester is a reason for
a detailed anatomic survey to be performed. The presence of a non-renal
anomaly in addition to the pyelectasis indicates an increased aneuploidy
risk, 8% in one series, and these patients should be offered genetic
counseling and testing.

Ureteropelvic Junction Obstruction (UPJO)

UPJO is the most common cause of fetal urinary tract dilatation
(hydronephrosis) in most studies. The incidence is about 4.2/1000. The
ultrasound appearance is a dilated renal pelvis and usually calyces, with
sparing of the ureter and bladder. Classically, the pelvis is dilated more
than the calyces. The dilatation ranges from mild to severe (Figure 1-10)
and it is usually unilateral (61%). The amniotic fluid volume is usually
normal or increased. The degree of dilatation correlates to the degree of
renal impairment noted after birth, with increasing dilatation associated
with decreasing renal function, in general. It does not, however, accu-
rately predict the level of renal function. On postnatal evaluation, a
physical obstruction is often not found, thus suggesting that the
obstruction may be either functional or physical. The differential diagno-
sis includes the other causes of renal pelvis dilatation (reflux #1) and
MCDK.

The prognosis is usually good, especially in unilateral disease.
Neonatal evaluation should include a renal ultrasound and VCUG. It is
important to evaluate the contralateral kidney for abnormalities, as their
presence is reported up to 25% of the time, with vesicoureteric reflux
being most common. In cases with severe dilatation or bilateral disease, a
nuclear renogram may also be appropriate. Many recommend the use of
prophylactic antibiotics until reflux can be excluded.
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Figure 1-10. Severe unilateral UPJO — transverse and sagittal view — with
classic “bear claw” appearance.

Uretrovesical Junction Obstruction (UVJO)

UVIJO is aresult of obstruction at the distal end of the ureter near the blad-
der junction. On ultrasound, a dilated kidney (pelvis and usually calyces)
is seen along with a dilated ureter (Figures 1-11 and 1-12). The ureter may
be dilated more than the renal pelvis. It is usually unilateral, with normal
bladder and amniotic fluid volume. The differential diagnosis consists of
the other causes of hydroureteronephrosis, particularly reflux.

The prognosis is usually good. If the ureter is dilated > 10 mm, there
is a greater chance that surgical intervention will be required. Postnatal
follow-up is warranted any time hydroureter is noted on fetal ultrasound.
A renal ultrasound and VCUG should be performed. A nuclear renogram
should be used if appropriate. The contralateral kidney should be evalu-
ated due to the high incidence of anomalies reported. The use of
prophylactic antibiotics until the evaluation is complete is recommended.

Vesicoureteric Reflux

Vesicoureteric reflux occurs when there is urine flow back from the blad-
der to the ureter and kidney. In most studies, it is one of the two most
common causes of fetal hydronephrosis. The incidence is about 3.6/1000.
It may be primary (discussed here) or secondary (due to another urologic
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Figure 1-11. UVJO showing dilated kidney and dilated ureter.

HYDROURETER

Figure 1-12.

UVJO showing dilated mid and distal ureters coursing toward the
bladder.
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abnormality, such as PUVs). On ultrasound, it should be suspected when-
ever there is a dilated ureter, renal pelvis and calyces, with a normal
bladder and amniotic fluid. It may be present with only kidney dilatation
and normal ureters. When the renal pelvis size is noted to change during
the course of an examination, it should be suspected. The degree of renal
pelvis dilatation does not necessarily correlate with the degree of reflux
noted after birth, so all fetuses with suspected reflux should be evaluated
after birth, even if the dilatation is mild. The differential diagnosis
includes the other causes of hydronephrosis.

The prognosis is usually good with postnatal resolution in 25-80% of
cases, with milder cases having a better chance of resolution. Non-treated
reflux can cause permanent damage and accounts for up to 25% of child-
hood and 15% of adult cases of end-stage renal disease. Postnatal evaluation
includes a VCUG and renal ultrasound. A nuclear renogram may be
appropriate, especially if severe. Prophylactic antibiotics should be used.
Though no genetic markers have been identified, there is a strong famil-
ial recurrence risk, up to 30% if a sibling has it and 65% if the mother has
it. In affected families, it may be appropriate to have a pediatric urologic
evaluation, even if the fetal ultrasounds were normal. When a
fetus/neonate is diagnosed with reflux, consideration should be given to
testing siblings and parents, especially if there is a history of recurrent
urinary tract infections.

Primary Non-Refluxing Non-Obstructed Megaureter

Non-refluxing non-obstructed megaureter is the presence of a dilated
ureter (and kidney) with no evidence of obstruction or reflux and no evi-
dence of bladder outlet obstruction, on postnatal examination. It is felt to
be due to an abnormal ureteral innervation and function. Fetal ultrasound
demonstrates dilated ureters and kidneys, but without the evidence of a
ureteric or bladder outlet obstruction. The amniotic fluid volume is nor-
mal. Fetal ultrasound should look for other possible etiologies and assess
the contralateral kidney. The differential diagnosis is the other causes of
hydroureteronephrosis. In some studies, this may be grouped with UV]
obstruction, functional type.
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The prognosis is very good. Spontaneous resolution in 72% of cases,
followed conservatively, after birth, is reported. The postnatal workup is
the same as for a fetus with suspected vesicoureteric reflux.

Duplex System and Ureterocele

A duplex system is present when there are two separate renal collecting
systems in one kidney with separate ureters that originate from the same
side. The ureters may implant into the bladder in a normal or ectopic
location (trigone, bladder neck, or urethra). Duplex kidneys arise when
a second ureteric bud forms and grows into the metanephric mesoderm.
On ultrasound, two renal pelves are noted within one kidney. One or
both poles are usually dilated; the upper one is most commonly affected,
due to either an ureterocele or vesicoureteric reflux (Figure 1-13). The
ureter is often dilated. If no dilatation is present, a duplex kidney will
present on ultrasound as an enlarged kidney, with a contralateral normal
kidney.

Figure 1-13. Duplex system with upper pole dilated and lower pole normal.
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An ureterocele is an anomaly in which the distal intravesical portion of
the ureter is dilated because of stenosis or blockage. They are usually seen
in duplex systems and are more commonly associated with the upper pole.
An ureterocele is seen as a dilated ureter prolapsing into the bladder. An
ureterocele can easily been seen bulging into a normally filled bladder from
the affected side (Figure 1-14). The amniotic fluid volume is usually
normal. The differential diagnosis is the other causes of hydronephrosis,
though the presence of an ureterocele bulging into the bladder is diagnostic.

When a duplex system is suspected, careful assessment for other renal
abnormalities should be performed. The presence of reflux, ectopic ureter,
ureterocele, or MCDK of one pole is often seen, with the upper pole most
commonly affected. When the upper pole is affected with an ureterocele, the
lower pole has vesicoureteric reflux in about 50% of cases. Ureteroceles
and duplex systems are some of the few urinary tract abnormalities that
are more common in girls. Ureteroceles without duplex systems are rarer
and are more common in boys.

The prognosis is usually good. Postnatal evaluation consists of a re-
nal ultrasound, VCUG, and nuclear renogram. The contralateral kidney

BLADDER

Figure 1-14. Bladder with ureterocele bulging into bladder.
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should also be evaluated. Prophylactic antibiotics should be used until
reflux has been excluded. The prenatal diagnosis and the use of prophy-
lactic antibiotics from birth has been shown to decrease the incidence of
urinary tract infections and secondary operative procedures compared to
postnatally diagnosed fetuses.

Posterior Urethral Valves (PUVs)

PUVs are the most common type of bladder outlet obstruction seen in
fetuses. The incidence is 1/5000-1/8000. It is limited to males. In the
first trimester, a bladder outlet obstruction can be seen as a much dilated
bladder; the kidneys may not be well seen and the amniotic fluid is
normal, as urine is not yet the main component, though a typical PUV
bladder appearance can be seen early in some cases (Figure 1-15).
Sometimes, the bladder will rupture and the fetus will present with
urinary ascites (Figure 1-16). The characteristic fetal ultrasound appearance

Figure 1-15. Bladder outlet obstruction at 13-week gestation with dilated blad-
der and normal amniotic fluid.
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KIDNEYS

Figure 1-16. Bladder outlet obstruction presenting as a ruptured bladder with
urinary ascites, dilated echogenic kidneys with small cortical cysts and no amni-
otic fluid.

of PUV is a dilated, thick-walled bladder with a dilated proximal
urethra, or “key hole” appearance (Figure 1-17), with bilateral dilated
ureters and kidneys and oligohydramnios. This appearance, however,
can be seen in other forms of bladder outlet obstruction. Not all cases
have oligohydramnios. It is important to assess for non-urinary tract
abnormalities and this may require an amnioinfusion for better visuali-
zation. The incidence of karyotype abnormalities is about 12% and
genetic counseling should be provided and genetic testing offered. The
differential diagnosis includes other forms of bladder outlet obstruction
and megacystis.

PUVs are the result of a membrane (valve) in the posterior urethra
blocking the urethra. Since not all cases have severe oligohydramnios, this
blockage may not be complete. The prognosis in PUV is variable and may
be affected by intrauterine therapy. The overall survival with in utero diag-
nosis is about 55%, without therapy. When there is severe oligohydramnios
in the mid-trimester, the mortality is at least 90% and for this group,
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Figure 1-17. Classic appearance of PUV with a dilated, thick walled bladder and
dilated proximal urethra (key-hole sign). Normal appearing amniotic fluid is from
amniofusion.

termination is an option. Ultrasound markers of poor prognosis are diag-
nosis prior to 24-week gestation, severe oligohydramnios, echogenic
kidneys with cortical cysts (obstructive cystic dysplasia), and non-urinary
tract abnormalities or a karyotype abnormality. These fetuses usually
succumb to pulmonary hypoplasia. To better differentiate those with a good
prognosis, who may benefit from in utero intervention, some suggest the
serial assessments of urinary electrolytes by vesicocentesis. Good progno-
sis values would be urinary sodium <90 mmol/L; chloride <80 mmol/L;
osmolality < 180 mOsm/L; calcium <7 mg/L; total protein <20 md/dL, and
beta 2 microglobulin <6 mg/L. Those in the good prognosis group may be
candidates for in utero intervention with the placement of a vesicoamniotic
shunt. In the good prognosis group receiving in utero therapy, the survival
of 47-91% has been reported with 34—40% of survivors having end-stage
renal disease and 44% having persistent respiratory problems. The use and
long-term outcomes from this approach are still controversial.

Postnatal evaluation consists of ultrasound, VCUG, and nuclear reno-
gram. Surgery is usually required.
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Urethral Atresia

Urethral atresia is the second most common form of fetal bladder outlet
obstruction and is the most common in females. It can be detected as
early as the first trimester. The typical ultrasound appearance in the
second trimester is a massively dilated thin-walled bladder, bilateral
hydroureteronephrosis, and severe oligohydramnios (Figure 1-18).
Associated anomalies are common and may require an amnioinfusion
to visualize. In female fetuses, this may be associated with cloacal
anomalies. There is a significant risk for chromosome abnormalities and
genetic counseling and testing should be offered. The differential diag-
nosis is the other causes of bladder outlet obstruction.

Urethral atresia is due to a complete blockage of the urethra or due to
the incomplete formation of the urethra. The prognosis is uniformly poor,
with most dying soon after birth due to pulmonary hypoplasia. Due to the
very poor prognosis, the option of termination should be offered. Some
have suggested in utero intervention as for PUV, but this is controversial
and the experience and success are much less than with PUV.

Figure 1-18. Urethral atresia in a female fetus at 16 weeks with a severely
dilated thin-walled bladder and no amniotic fluid.
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Megacystis Microcolon Intestinal Hypoperistalsis
Syndrome (MMIHS)

MMIHS is a rare condition that includes non-obstructed enlarged
urinary bladder, bilateral hydronephrosis, microcolon, intestinal malro-
tation, and functional small bowel obstruction. It is felt to be due to
decrease muscle tone of the intestinal and urinary tracts. Ultrasound
demonstrates a dilated bladder, bilateral hydronephrosis, and normal
amniotic fluid (may be hydramnios in third trimester). Bowel or stom-
ach dilatation can sometimes be seen in uftero. This is much more
common in females.

It has an autosomal recessive inheritance pattern; therefore, the recur-
rence rate is 25%. Genetic counseling should be offered. The prognosis is
very poor, with most infants dying. Postnatal evaluation consists of both
urinary tract and gastrointestinal evaluations. No good in utero therapeu-
tic options have been developed, though the use of intestinal transplant
postnatally has been reported.

Urethral Stenosis

Urethral stenosis is an uncommon form of fetal bladder outlet obstruction.
It is due to a narrowing of part or all of the urethra. The obstruction is usu-
ally incomplete and there are varying amounts of amniotic fluid noted. On
ultrasound, there is often a dilated bladder, usually thin-walled and signif-
icant hydroureteronephrosis that tends to worsen over time. The prognosis
depends on the degree of pulmonary hypoplasia and renal dysfunction.
The postnatal evaluation is similar to that for the other causes of fetal
bladder outlet obstruction.

Prune Belly Syndrome (TRIAD Syndrome,
Eagle-Barrett Syndrome)

This is an uncommon cause of megacystis and hydroureteronephrosis.
The incidence is about 1/50,000 live births. It is almost completely lim-
ited to males. The fetal ultrasound appearance is a dilated, thin- or thick-
walled bladder, distended abdomen, bilateral hydroureteronephrosis and
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amniotic fluid volume that ranges from normal to severe oligohydramnios.
Non-renal abnormalities are common and should be ruled out. When a
vesicocentesis is performed, a laxity in the abdominal wall may be seen.

The syndrome consists of abdominal wall distension, urinary tract
obstruction, and cryptorchidism. The abdominal wall musculature is
either absent or hypoplastic. There is a very high incidence of vesi-
coureteral reflux. The differential diagnosis is the other forms of bladder
outlet obstruction or megacystis.

The prognosis depends upon the degree of pulmonary hypoplasia, the
degree of renal dysfunction, and the amount of abdominal wall laxity. The
resultant impaired support of the chest decreases cough and there is an
increased risk of respiratory infections. The abdominal wall laxity can
cause functional and cosmetic problems. Postnatal evaluation consists of
renal ultrasound, VCUG, nuclear renogram, pulmonary evaluation, and
plastic surgery consultation.

SUMMARY

Urinary tract abnormalities are some of the most common anomalies
noted on antenatal ultrasound. They range from benign simple cysts to
lethal bilateral renal agenesis. The evaluation of the urinary tract consists
of assessing the kidneys for number, location, size, shape, echogenicity,
architecture, and the presence of dilatation; the evaluation of the bladder
for presence, location, size, wall thickness, and internal echoes; the
visualization of ureters if dilated; and the assessment of amniotic fluid
volume. With the presence of any urinary tract abnormality, a detailed
anatomic survey of the fetus to look for non-renal anomalies should be
performed. Renal dilatation noted in the second trimester should be
reassessed in the third trimester and any significant abnormality that
remains should be evaluated postnatally. The postnatal evaluation usually
consists of some combination of renal ultrasound, VCUG, and nuclear
renogram. When the risk of reflux is high, prophylactic antibiotics should
be used until it can be excluded. By developing an accurate diagnosis (or
differential diagnosis), an appropriate plan for further evaluation and, if
necessary, treatment can be made.

HANDBOOK OF UROLOGICAL DISEASES IN CHILDREN
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/medsci/7459.html



Prenatal Diagnosis of Urinary Tract Abnormalities 33

COMMENT FROM THE EDITORS

This comprehensive review by Dr. Shlossman shows just the tip of the
iceberg of his rich experience in prenatal diagnosis. Although the pediatric
urologist must work together with a perinatologist, he/she must be knowl-
edgable about this topic in order to best counsel the expecting parents on
the diagnostic measures and possible therapeutic options available to
them after the birth of the baby. Regular multidisciplinary meetings to
discuss cases prenatally diagnosed anomalies greatly enhance communi-
cations and improve patient care. The greatest value of prenatal diagnosis
in urology has been a marked decrease in the number of babies with an
unsuspected anomaly presenting with sepsis.
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