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The increased use of maternal-fetal ultrasound has led to

the development of the field of perinatal urology. Antena-

tal hydronephrosis (ANH) is identified in approximately

1–3% of all pregnancies and is one of the most common

birth defects detected (1–4). Other urologic abnormalities

have been diagnosed prenatally as well, including renal

cystic disease, renal agenesis, stones and tumors. For the

pediatric urologist, these prenatal findings have created

numerous clinical dilemmas that challenge our under-

standing of normal and abnormal renal embryology and

physiology. In this chapter, we discuss the diagnosis of

prenatal urologic abnormalities and the postnatal impli-

cations, the rationale behind prenatal intervention, and

our clinical experience in managing children with prena-

tal urologic abnormalities.
Diagnosis

In a large prospective Swedish, study, the incidence of

prenatally detected renal anomalies was 0.28% in which

two-thirds (0.18%) were hydronephrosis (5). A British

study, in which 99% of the pregnant population in

Stoke-on-Trent were scanned at 28 weeks’ gestation,

demonstrated hydronephrosis prenatally in 1.40% of

cases, which was confirmed postnatally in 0.65% (3).

These authors defined prenatal hydronephrosis as an

anteroposterior (A–P) diameter of the renal pelvis greater

than 5 mm but noted the lack of consensus on the defini-

tion of antenatal hydronephrosis (6–8). Many variations

in the definition and management of ANH exist in the

literature and clinical practice, including method and

frequency of in utero testing, radiographic documenta-

tion, classification, or postnatal management (9–15).

When an abnormality of the urinary tract is deter-

mined by maternal-fetal ultrasound, several questions

should be raised by the ultrasonographer and consulting

urologist. Combinations of specific findings direct the

differential diagnosis and permit more accurate prognosis

and tailoring of postnatal evaluation. The principal find-

ings and their implications are listed in >Table 4-1.
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Diagnostic Accuracy

As both ultrasound and MRI technology improve, more

accurate radiographic information is obtainable (16).

However, predicting accurate postnatal diagnosis and

outcome, regardless of the prenatal information, still

remains challenging. The importance of accurate diagno-

sis is particularly critical in cases where fetal intervention

is considered, such as posterior urethral valves (PUV). In

other cases, the ability to identify some degree of ANH is

adequate to permit a postnatal evaluation if deemed clin-

ically appropriate.

A recent systematic review of the ANH literature

attempted to determine the risk of a pathological diagno-

sis for patients with varying severity of ANH (15). In this

review of 1,308 patients with any ANH and postnatal

radiographic follow-up, 36% had a postnatal pathological

diagnosis. The degree of ANH was defined by the anterior

posterior diameter (APD) identified in a particular tri-

mester (> Table 4-2) (15). The overall risk for any pathol-

ogy increased with the degree of hydronephrosis; except

for vesicoureteral reflux which remained consistent re-

gardless of the degree of ANH (> Table 4-3) (15).

Although the risk of pathology with degrees of ANH

appears to be increased, accurately determining the diag-

nosis remains difficult (15). An early report by Hobbins

et al. suggested that the correct prenatal identification of

the site of obstruction could be confirmed postnatally

in 88% of cases (17). Subsequent studies reported fairly

high false-positive rates ranging from 9 to 22% (6). The

majority of false positives in these studies were nonob-

structive causes of hydronephrosis, such as high-grade

reflux, large, nonobstructed, extrarenal pelves, or transient

hydronephrosis. Similarly, the diagnosis of vesicoureteral

reflux is extremely challenging to make in-utero, as evi-

denced by the fact that the risk for vesicoureteral reflux

is the same regardless of the degree of ANH (15).

As another example, the accurate diagnosis of poste-

rior urethral valves (PUV), in which intervention might

be considered, has proven difficult. In one series, the false-

positive rate was as high as 58%, but the criteria for



. Table 4–1

Major diagnostic findings in prenatal imaging

Finding Comment

Kidney Hydronephrosis Assess degree

Unilateral &

bilateral

May be different degrees

Parenchymal

echogenicity

Should be less than spleen or liver; if increased and organ enlarged, suggests autosomal

recessive polycystic kidney disease

Duplication Often with dilation of upper pole; may be lower pole dilation

Cysts Small cysts associated with dysplasia; simple cyst of upper pole suggests duplication with

ureterocele or ectopic ureter; genetic cystic disease

Urinoma Perinephric or subcapsular

Ureter Dilation/tortuosity Obstruction or reflux

Bladder Distended Variation with time

Wall thickness In relation to filling status

Intravesical cystic

structure

Ureterocele

‘‘Keyhole’’ pattern Dilated posterior urethra; PUV

Not visible Exstrophy

Amniotic

fluid

Absence;

oligohydramnios

Impaired urine output

Polyhydramnios May be seen with mild-moderate hydronephrosis

Gender Penis/scrotum/

testes

Sex-associated conditions (e.g., PUV)

Spine Meningocele Neural tube defect

PUV, posterior urethral valves

. Table 4–2

Classification of antenatal hydronephrosis (ANH) by ante-

rior posterior diameter (APD)

ANH Classification

APD

2nd Trimester

(mm)

3rd Trimester

(mm)

1. Mild �7 �9

2. Mild/Moderate <10 <15

3. Moderate 7–10 9–15

4. Moderate/Severe �7 �9

5. Severe �10 �15
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diagnosing valves were quite liberal and perhaps inappro-

priate (18). In another population-based series, the sensitiv-

ity in detecting valves was as low as 23% (6). Increased renal

echogenicity and decreased amniotic fluid have been sug-

gested to be indicative of obstructive conditions (19).

Although the hallmark signs of an in-utero diagnosis of
posterior urethral valves have been described (oligohydram-

nios, dilated posterior urethra, thickened bladder, and

hydroureteronephrosis), there are very few studies that

have prospectively examined the clinical urologic implica-

tions of these findings alone or in combination (15).
Ureteropelvic Junction Obstruction

The basic features of ureteropelvic junction obstruction

(UPJO) in the fetus include dilation of the renal pelvis and

collecting system with no evidence of ureteral dilation

(> Fig. 4-1). The best way to detect ureteral dilaion is

at the level of the bladder, preferably in transverse view.

The threshold for recommending postnatal follow-up

is largely arbitrary and currently there are no long-term

prospective studies to best determine the degree of post-

natal evaluation. Lee et al. demonstrated that increas-

ing severity of ANH increased the chance of identifying

postnatal UPJO (15). Others have recommended that

unilateral APD over 7 or 8 mm in the third trimester



. Table 4-3

Risk of pathology by degree of antenatal hydronephrosis

Degree of Antenatal Hydronephrosis

Postnatal Pathology

[% (95% CI)/a]

Mild

(N = 587)

Mild-Moderate

(N = 213)

Moderate

(N = 235)

Moderate-Severe

(N = 179)

Severe

(N = 94)

Trend

P-valueb

Any Pathology 11.9 (4.5,

28.0)

39.0 (32.6, 45.7) 45.1 (25.3, 66.6) 72.1 (47.6, 88.0) 88.3 (53.7,

98.0)

<0.001

UPJ 4.9 (2.0,

11.9)

13.6 (9.6, 18.9) 17.0 (7.6, 33.9) 36.9 (17.9, 61.0) 54.3 (21.7,

83.6)

<0.001

VUR 4.4 (1.5,

12.1)

10.8 (7.3, 15.7) 14.0 (7.1, 25.9) 12.3 (8.4, 17.7) 8.5 (4.7,

15.0)

0.10

PUV 0.2 (0.0,

1.4)

0.9 (0.2, 3.7) 0.9 (0.2, 2.9) 6.7 (2.5, 16.6) 5.3 (1.2,

21.0)

<0.001

Ureteral Obstruction 1.2 (0.2,

8.0)

11.7 (8.1, 16.8) 9.8 (6.3, 14.9) 10.6 (7.4, 15.0) 5.3 (1.4,

18.2)

0.025

Otherc 1.2 (0.3,

4.0)

1.9 (0.7, 4.9) 3.4 (0.5, 19.4) 5.6 (3.0, 10.2) 14.9 (3.6,

44.9)

0.002

aPointwise 95% confidence intervals were estimated by logistic regression with robust standard errors based on generalized estimating equations

with a working independence correlation structure to adjust for clustering by study for all degrees of antenatal hydronephrosis except mild-

moderate. Because only one study had subjects with mild-moderate antenatal hydronephrosis, the pointwise 95% confidence intervals had to be

estimated using logistic regression with unadjusted standard errors
bTesting for trend in risks with increasing degree of antenatal hydronephrosis using logistic regression with robust standard errors based on

generalized estimating equations with a working independence correlation structure
cIncludes prune belly syndrome, VATER syndrome, solitary kidney, renal mass, and unclassified
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(5–6 mm with bilateral dilation) warrants postnatal fol-

low-up (20). Some have recommended that all children

with any ANH should be investigated postnatally (21).

Nevertheless, in the case of significant unilateral hydrone-

phrosis, there is little rationale for in utero intervention. In

a few cases withmassive dilation, therapeutic aspiration has

been recommended for dystocia. In the case of bilateral

UPJO, the efficacy of in utero intervention is difficult to

assess.

Attempts to correlate prenatal ultrasound appearance

with postnatal outcomes have been complicated by the

long-standing controversy regarding postnatal evaluation

and management of UPJO. Grignon et al. developed a

system of grading hydronephrosis secondary to UPJO

based on the APD and degree of calyceal dilatation (22,

23). Mandell et al. attempted to correlate the degree of APD

relative to gestational age with subsequent need for post-

natal surgical intervention (24). They found the ‘‘at risk’’

diameter to be greater than or equal to 5 mm at 15–20

weeks’ gestation, greater than or equal to 8 mm at 20–30

weeks’ gestation, and greater than 1 cm at over 30 weeks’

gestation. An alternative system proposed by Kleiner et al.

defined hydronephrosis as the ratio of APD to A-P diam-

eter of the kidney as being greater than 0.5 cm (25);
caliectasis was later added as an additional indicator of

significant hydronephrosis. Mild degrees of renal pelvic

dilatation may resolve in utero. Mandell et al. noted this

occurred in 23% of cases, with 66% remaining stable and

9% worsening over the course of the pregnancy (24).

Similarly, Lee et al. noted that 88.1% of mild ANH were

found to have no postnatal pathology (15). Severe forms

of UPJO may be associated with urinary ascites or peri-

nephric urinomas, which often precede nonfunction of

the kidney (26).

Cystic Kidneys

The distinction between severe unilateral hydronephrosis

and a multicystic dysplastic kidney may occasionally be

unclear. The findings of multiple noncommunicating cysts,

minimal or absent renal parenchyma, and the absence of a

central large cyst are diagnostic of a multicystic dysplastic

kidney (MCDK) (> Fig. 4-2). Bilaterally enlarged echo-

genic kidneys, particularly if associated with hepatobiliary

dilatation or oligohydramnios, suggests autosomal reces-

sive polycystic kidney disease (> Fig. 4-3). A more chal-

lenging finding is normal-sized, diffusely echogenic

kidneys that are not associated with other urologic



. Figure 4–1

Unilateral renal pelvis dilation with no ureteral dilation in 37-week old fetus.
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lesions. Estroff et al. described 19 cases (14 bilateral),

including 10 with normal function who survived and

4 with autosomal recessive polycystic kidneys who

died (14).
Ureterovesical Junction Obstruction

Less common than UPJO, ureterovesical obstruction

(UVJ) is characterized by ureteral dilation along with

varying degrees of renal pelvic and calyceal dilation

(> Fig. 4-4). More extreme cases may be confused with

single system ectopic ureters, particularly in males. In

general, the differentiation is made postnatally.
Duplication Anomalies

Among the most interesting prenatal urologic findings are

duplication anomalies. These are often recognized on the
basis of upper pole hydroureteronephrosis, associated

with either an obstructing ureterocele within the bladder,

or ectopic ureter inserting outside of the bladder (27)

(> Fig. 4-5). Lower pole hydronephrosis may be present

as a result of vesicoureteral reflux or more rarely a lower

pole UPJO. Occasionally, lower pole dilation is due to

obstruction of both the upper and lower pole ureter by

the large ureterocele. In some cases of a very large ureter-

ocele, the ureterocele may be mistaken for the bladder.
Vesicoureteral Reflux

One cannot make a firm diagnosis of vesicoureteral reflux

(VUR) based on prenatal ultrasound, although intermit-

tent hydronephrosis or hydroureter is highly suggestive.

Vesicoureteral reflux may be present in as many as 38%

of children with prenatal hydronephrosis (28). Reflux

occurred in 42% of children in whom postnatal imaging

revealed persistent upper tract abnormalities and in 25%



. Figure 4–2

Two different fetal images (a) at 19 weeks) and (b) at 26 weeks of a multicystic dysplastic kidney with multiple

noncommunicating cysts.

a b
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of those with normal findings on postnatal ultrasound but

having a history of prenatal dilation. Tibballs and Debrun

reported that in patients with prenatal dilation and post-

natally normal renal units by ultrasound, 25% had grade

III-V reflux (29). The incidence of high-grade reflux was

greater in males than in females as noted in previous

studies. In two systemic reviews of the ANH literature a

10–15% incidence of VUR was identified regardless of the

degree of ANH (15, 30) indicating that ANH is not

indicative of VUR and may not be the appropriate

trigger for postnatal evaluation. In a neonate with prena-

tally detected hydronephrosis, the importance of diagnos-

ing vesicoureteral reflux remains controversial. While,

several studies have demonstrated that a high incidence

of reflux is associated with prenatally detected hydrone-

phrosis, its clinical significance is unclear.
Posterior Urethral Valves

Perhaps the most important diagnosis to be made prena-

tally is that of PUV in the male fetus. PUV, at the very least,

mandates prompt postnatal intervention and in some

cases, prenatal intervention may be warranted. Fetal sono-

graphic findings of PUV include bilateral hydroureterone-

phrosis, a thick-walled bladder with dilated posterior

urethra, and, in more severe cases, dysplastic renal paren-

chymal changes with perinephric urinomas and urinary

ascites (> Fig. 4-6) (31). When characteristic sonographic
findings are present, the differential diagnosis includes

prune belly syndrome (with or without urethral atresia),

massive vesicoureteral reflux, and certain cloacal anoma-

lies (in genetic females) (32, 33). Prenatal diagnostic ac-

curacy for PUV is far from perfect but is probably better

than the 40% figure previously reported (18).
Rationale for Prenatal Intervention

The scientific rationale for prenatal treatment of hydrone-

phrosis is to maximize normal development of renal and

pulmonary function. These two aspects of fetal development

are closely linked because urine comprises 90% of amniotic

fluid volume, and oligohydramnios during the third trimes-

ter has been causally related to pulmonary hypoplasia.

Before embarking on prenatal surgical intervention

for obstructive uropathy, it is critical to assess the risk-

benefit ratio. The most widely accepted indicator of

salvageable renal function is analysis of fetal urine.

When the urinary sodium is less than 100 mg/dL and

urine osmolarity less than 200 mOsm/dL, renal function

appears to be salvageable with in utero intervention

(> Table 4-4) (34). The accuracy of these predictors has

been challenged (35, 36). More recently, serial aspirations

of fetal urine have been reported to yield more valuable

results (37). Guez et al. reported ten fetuses who under-

went multiple urine samplings and in whom severe ob-

struction reduced sodium and calcium reabsorption (38).



. Figure 4–4

Unilateral hydroureteronephrosis at 35 weeks. Note the

dilated ureter (U) and bladder (B). Postnatal imaging

confirmed this to be a ureterovesical junction obstruction.

U

B

. Figure 4–3

Bilateral markedly enlarged echogenic (‘‘bright’’) kidneys (a) with a small cystic lesion (b) in a fetus with oligohydramnios,

consistent with autosomal recessive polycystic kidney disease.

a b
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They concluded that fetal urinary chemistries were rea-

sonably predictive of severe but not moderate postnatal

renal impairment. Other investigators have suggested

the use of fetal urinary beta-22˜ microglobulin as an indi-

cator of tubular damage. Using this parameter, poor
renal-outcome has been predicted with a specificity of

83% and sensitivity of 80% (39).

The time of onset of oligohydiamnios has been shown

to be an important determinant of outcome (40, 41). In

fetuses in which adequate amniotic fluid was documented

at up to 30 weeks’ gestation in association with a urologic

abnormality, pulmonary outcomes were satisfactory, and

postnatal clinical problems were related to renal disease. It

seems inappropriate to recommend late urinary tract

decompression from a pulmonary or renal basis. It is

unclear whether early delivery, to permit earlier postnatal

urinary decompression, is beneficial.

Clinical Experience with Intervention for
Prenatal Hydronephrosis

The ability to diagnose severe prenatal hydronephrosis

and advances in fetal intervention helped develop prenatal

surgery for obstructive uropathy. In 1982, Harrison et al.

described the initial report of fetal surgery in a 21-week-

old fetus with bilateral hydroureteronephrosis secondary

to PUV (42). After the 1986 report of the International

Fetal Surgery Registry in which outcomes did not seem to

justify risk, a de facto moratorium on in utero urinary

tract shunting evolved (43). More recently, with improved

technology and renewed interest in fetal shunting, most



. Figure 4–5

Fetal image of duplex kidney with marked upper pole hydronephrosis (arrow) in contrast to a normal lower pole (a).

Associated with this image is the finding of a ureterocele (arrow) within the bladder (b).

a b

Perinatal Urology 4 101
cases have been referred to a small number of highly

specialized centers actively engaged in prenatal surgery.

The initial method of decompressionwith open surgery has

largely been replaced by in utero shunt placement, although

this has been complicated by technical problems of shunt

dislodgement and, in the case of the double-J shunt, bowel

herniation (44). Some investigators have explored the

use of fetoscopic methods for direct intervention to pro-

vide prolonged bladder drainage, whereas others have

attempted direct endoscopic valve ablation (45–49).

Harrison et al. have clearly outlined the indications and

contraindications of intervention for prenatal obstructive

uropathy (> Table 4-5) (50). Additionally, serial bladder

sampling over 3 days has been used to help determine if

the fetus is a viable candidate. The serial nature of the

procedure allows one to see the response of the fetal kidneys

to bladder decompression (37). The principal reason for

considering vesicoamniotic shunting is to prevent early

neonatal pulmonary insufficiency and death. The risks

that one accepts with intervention include induction of

premature labor, perforation of fetal bowel and bladder,

and fetal and/or mother hemorrhage and infection.

More recently, the ability to influence renal outcome

in male patients with PUV but without oligohydramnios

has been suggested as a possible indication for in utero

intervention. The principal goal of intervention is not to

prevent pulmonary hypoplasia and deaths but to prevent or

delay end-stage renal failure. Although some reports have
shown promise in the ability to distinguish those fetuses

with likely early renal failure from those with later-onset

failure, the specificity and accuracy of methods using

a combination of ultrasound and urinary chemistries

(sodium, beta2̃ microglobulin, and calcium) has not

been well defined (51–53). In summary, precise identifica-

tion of those situations in which intervention may benefit

the fetus with obstructive uropathy remains unclear.

Overall, the need to consider in utero intervention for

obstruction is not common. In one study, only 9 of 177

fetuses with a diagnosis of hydronephrosis were consid-

ered to have PUV and only 3 warranted serious consider-

ation for intervention (24).

To date, the reported long term outcomes of ant-

enatal intervention for severe obstructive uropathy

(e.g. PUV, prune belly syndrome, urethral atresia) are

mixed (54–62). Variability in patient selection and assess-

ment of outcome within these studies has limited the

ability to determine if prenatal intervention has altered

the postnatal course. A large systematic review of the

prenatal intervention for obstructive uropathy showed a

statistically significant perinatal survival advantage with

shunting (60). Of the studies that have reported long term

outcomes of in-utero vescioamniotic shunting, many of

the children have renal insufficiency (57%), and growth

impairment (86%) (54, 56, 57). Recently, Baird et al.,

reported on long-term follow-up (5.8 years) of patients

who have survived in-utero shunting (54). They noted



. Figure 4–6

Images of a fetus with posterior urethral valves. (a) depicts bilateral echogenic kidneys with hydroureteronephrosis

(arrow). (b) demonstrates the associated thickened bladder wall (black arrow) and hydroureter (white arrow). (c) further

imaging revealed a perinephric urinoma (white arrow) surrounding the hydronephrotic kidney (black arrow).

a b

c
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acceptable renal function in 44%,mild impairment in 22%,

and renal failure in 33%. Prune belly patients had the best

renal outcome (57%), followed by PUV (43%), then ure-

thral atresia (25%). Overall, it appears that in-utero inter-

vention for the appropriate patient may reduce the risk of

neonatal mortality and may potentially improve renal

function. To further improve outcomes, more sensitive

and specific markers to better identify which fetus will

benefit from in-utero shunting need to be defined.
Postnatal Management of Infants with
Prenatally Diagnosed Urologic Renal
Abnormality

A child with a prenatal diagnosis of a urologic renal

abnormality such as ANH should be carefully evaluated

and followed by a pediatric urologist from birth. The vast

majority of these children appear entirely healthy and, in

the absence of prenatal ultrasound findings, would not have



. Table 4–4

Prenatal assessment of renal functional prognosis

Good Poor

Amniotic fluid Normal to moderately decreased Moderate to severely decreased

Sonographic appearance of kidneys Normal to echogenic Echogenic to cystic

Fetal urine Glick et al. (21) Johnson et al. (24) Glick et al. (21) Johnson et al. (24)

Sodium (mEq/L) <100 <100 >100 >100

Chloride (mEq/L) <90 – >90 –

Osmolarity (mOsm/L) <210 <200 >210 >200

Calcium (mg/dL) – <8 – >8

b2-Microglobulin (mg/L) – <4 – >4

Total protein (mg/dL) – <20 – >20

Output (mL/h) >2 – <2 –

Sequential improvement in urinary values – X – –

X, only in this series was the criterion used

. Table 4–5

Prenatal intervention for hydronephrosis

Indications (prerequisites) Contraindications

Presumed obstructive

hydronephrosis, persistent or

progressive, bilateral or

insolitary unit

Unilateral hydronephrosis

with an adequately

functioning contralateral

kidney

Otherwise healthy fetus Chromosomal abnormalities

or presence of associated

severe anomalies

Oligohydramnios Bilateral hydronephrosis

without oligohydramnios

No overt renal dysplasia Severely dysplastic kidneys

Adequate renal functional

potential based on urinary

indices (see text)

Evidence or uretheral atresia

Informed consent Presence of a normal twin
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any indications for regular urologic follow-up. Parental

anxiety is common and should be addressed directly with

prenatal counseling and education.
Unilateral Hydronephrosis

The presence of unilateral dilation of the kidney warrants

postnatal evaluation in a timely but non urgent fashion

(3–8 weeks of life) with an ultrasound (51). The most

common diagnoses associated with this finding are UPJO,
VUR and UVJO/megaureter. Early ultrasound is unlikely

to miss a significant abnormality. A normal postnatal

ultrasound indicates that obstructive uropathy is not

present; however, it does not determine whether or not

the child has VUR (29).

The decision to perform a voiding cystourethrogram

(VCUG) or initiate prophylactic antibiotics in the new-

born period is unclear. Although some groups advocate

postnatal VCUG in any child with a history of prenatal

hydronephrosis, others have questioned the value of this

approach (63). Infants with severe ANH should be placed

on prophylactic antibiotics (amoxicillin, 10 mg/kg/day or

50 mg/day) and undergo a VCUG. Severe ANH may be

associated with an increased risk of febrile urinary tract

infection (64). As for mild ANH, a recent prospective

study of 192 infants with ANH noted that the majority

of patients with mild ANH had no significant events

during infancy (65). In another study, female infants

with a history of ANH and postnatal uropathy had a

higher risk of febrile urinary tract infection (66). Regard-

less, no appropriate prospective studies with coordinated

and comprehensive postnatal follow-up have examined

this question in a rigorous fashion to provide consensus

guidelines (15, 30).

At our institution, children with moderate or severe

ANH are placed on prophylactic antibiotics at birth.

They undergo renal bladder ultrasound and VCUG postna-

tally. Diuretic renography is reserved for those with persis-

tent moderate or severe postnatal hydronephrosis not

related to VUR. Infants with persistent mild on serial US

or no postnatal hydronephrosis are observed and followed

clinically. Infants with any degree of antenatal or postnatal
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ureteral dilation undergo ultrasound, VCUG and possibly

diuretic renography (after 3 months) if clinically indicated.

Perhaps the most challenging aspect of managing pre-

natal hydronephrosis is determining if and when postna-

tal surgical correction for obstruction is appropriate.

Some have suggested that regardless of the degree of

ANH, moderate or severe postnatal hydronephrosis with

evidence of decreased renal function should be the indi-

cations for surgical intervention (67). Despite the im-

proved anatomic detail afforded by real-time ultrasound

and the increasing experience with functional nuclear

medicine studies (mercaptotriglycylglycine) no radio-

graphic or clinical gold standard for physiologically sig-

nificant obstruction exists. Over time, some kidneys have

been seen to improve, whereas others appear to lose

function. The natural history of prenatal hydronephrosis

is not clearly defined.

The debate over the appropriate management of

infants with unilateral ANH continues and may ultimate-

ly be determined by a combination of epidemiologic,

radiographic, and new innovative biomarker discoveries.

More accurate and reproducible prenatal and postnatal

radiographic documentation of the degree of hydrone-

phrosis and function combined with appropriate natural

history data are needed to better categorize the infants.

Finally, new serum or urine biomarkers indicative of

ongoing renal damage will be critical in helping to further

define which infants are truly at risk.
Bilateral Hydronephrosis

Infants with bilateral hydroureteronephrosis may have PUV,

bilateral VUR, bilateral UPJO or UVJO, or a combination of

the above. For the child with bilateral hydroureteronephrosis

suggestive of bladder outlet obstruction, an ultrasound and

VCUG should be performed promptly. In boys, PUV is the

most important diagnosis to be ruled out. In girls, an

obstructing ectopic ureterocele would be the most likely

cause for bladder outlet obstruction. In the event that an

obstructive lesion is discovered, it should be corrected

promptly. For children with suspected lower urinary tract

obstruction (e.g. PUV), prompt bladder decompression and

antibiotic prophylaxis (amoxicillin 10 mg/kg/day or 50 mg/

day) should be initiated prior to radiographic intervention.
Renal Agenesis, Renal Ectopia and Unilateral
Multicystic Dysplastic Kidney

Infants born with solitary kidneys (renal agenesis), renal

ectopia or unilateral multicystic dysplasia should be
evaluated postnatally by US and VCUG. Functional stud-

ies such as a dimercaptosuccinic acid study (DMSA) are

occasionally needed to confirm the diagnosis. The need

for further screening is controversial. It has been reported

that among infants with a solitary kidney, 30% have VUR,

11% UPJO, and 7% UVJO (68, 69). Similarly, those with

renal ectopia (simple or crossed fused ectopia) may also

be at risk for VUR in the ectopic or contralateral kidney

(30%) (70–72). However, there are others that report a

very low incidence of associated urologic anomalies and

do not recommend screening (73).

Multicystic dysplastic kidneys (MCDK) are primarily

unilateral, isolated and associated with a good prognosis.

If at birth the US findings are not absolutely diagnostic of

a classic MCDK, a DMSA study can be used to confirm

the diagnosis with the absence of uptake. Patients with

MCDK are often thought to be similar to those born with

a solitary kidney. Additionally, patients with MCDK have

an increased frequency of VUR and UPJO in the contra-

lateral normal kidney (74, 75).
Summary

With the increased use of maternal-fetal ultrasound, more

genitourinary abnormalities are being detected prenatally.

Although advances in imaging have increased the detec-

tion and characterization of these abnormalities, further

work is needed to identify which abnormalities are clini-

cally significant. Research directives should focus on iden-

tifying which infants require postnatal diagnostic imaging

and intervention. Developments in the fields of imaging,

proteomics, and genomics may provide the necessary

information to not only detect the abnormality, but to

also prognosticate which ones require further testing and

medical intervention.
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