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Hydronephrosis

• Hydronephrosis is dilation of the renal pelvis 
+/- calyces.

• Several systems for grading are used in peds



Anterior-posterior renal pelvis diameter
• Anterior-posterior renal pelvis diameter (APRPD) is measured on a 

transverse ultrasound image that shows the maximal diameter of the 
intra-renal pelvis.
• does not take into account the degree of calyceal dilation.



Society for Fetal Urology grading system

• based on subjective assessment of 
where the hydronephrosis 
occurs (pelvis vs calyces), how severe 
or uniform the calyceal dilation is, 
and whether the renal parenchyma 
appears normal or not



Urinary Tract Dilation system

• takes into account degree of hydronephrosis as well as bladder and ureteral abnormalities

• “A” in A1-A3 indicates antenatal.

• “P” in P1-P3 indicates postnatal.



Differential Diagnosis

• Transient hydronephrosis

• UPJ obstruction

• Vesicoureteral reflux*

• in many cases occurs with hydroureter as well.

• Post urethral valves*

• Especially consider In males with bilateral hydronephrosis

• Other Bladder outlet obstruction

• Prune bell Syndrome

• Neurogenic bladder



Differential diagnosis



Prenatal hydronephrosis
• Prenatal diagnosis of hydronephrosis is made in 1-5% of 

all pregnancies

• If a fetus at 20 weeks gestation has an APRPD ≥ 4mm or calyceal 
dilation, they are considered to have prenatal hydronephrosis.

• Prenatal hydronephrosis may resolve before birth, worsen, or remain 
stable. Milder forms of prenatal hydronephrosis (4-8 mm APRPD) have 
been reported to resolve before birth 80% of the time.



Prenatal management

• If a fetus at 20 weeks has only unilateral hydronephrosis with APRPD <7 
mm without any peripheral calyceal dilation, this is considered low risk and 
an ultrasound in the 3rd trimester is recommended.

• If the hydronephrosis has resolved during the 3rd trimester, no addition 
prenatal or postnatal imaging is recommended.

• If a fetus has an APRPD ≥ 7 mm, peripheral calyceal dilation, abnormal 
renal parenchyma, hydroureter, abnormal bladder, or oligohydramnios 
(UTD A2-3) this was considered increased risk and a follow up ultrasound in 
4-6 weeks during gestation was recommended

• If significant bladder outlet obstruction from PUV or another cause, 
consideration to prenatal intervention can be given



Postnatal Management

• For majority of cases, an initial postnatal renal ultrasound is 
recommended sometime between 48 hours and 1 month of life.

• Based on this initial postnatal ultrasound, the hydronephrosis is 
categorized 



Postnatal Follow up



UTI Prevention

• Prophylactic antibiotics should be discussed as an option with the families 
of children with more severe hydronephrosis or other risk factors

• Other risk factors for UTI include female gender, uncircumcised 
status, vesicoureteral reflux, and hydroureteronephrosis.

• UTIs occur most frequently in the first 6 months of life. Thus, antibiotic 
prophylaxis may be advisable for the first 6-12 months of life in this patient 
population.

• The prophylactic antibiotic of choice is amoxicillin and the typical dose is 
10-15 mg/kg once daily for the first two months of life.

• Nitrofurantoin and trimethoprim/sulfamethoxazole are frequently used 
prophylactic antibiotics, however neither can be used in the immediate 
postnatal period.



Circumcision

• Males who are uncircumcised have 
approximately a 1% risk of developing a UTI 
during the 1st year of life, compared to 
0.1% for circumcised males.

• Circumcision is an option to decrease risk of 
UTI for infants with severe 
hydronephrosis, especially if significant urinary 
tract anomalies such as PUV are present.

• OR treat physiologic phimosis with topical 
steroid cream



Natural course of hydro

• The majority (50-75%) of prenatal hydronephrosis will be mild 
and have a ~90% chance of being transient hydronephrosis that 
will resolve spontaneously

• More moderate and severe cases of prenatal 
hydronephrosis have higher chance of being a UPJ 
obstruction or another diagnosis and going on to have surgery



Older presentation

• Usually diagnosed incidentally, due to symptoms (flank pain) or 
UTI

• Some adolescents will present with intermittent flank pain that 
occurs with intake of large amounts of fluids (such as hydration 
while playing sports) or with intake of caffeinated beverages, as 
urine production is increased during those times causing a bolus 
of urine passing through a narrowed UPJ segment.

• Management depends on etiology



Ureteropelvic Junction Obstruction

• UPJO is the most common pathologic etiology of prenatal hydronephrosis, occurring in 
1/500-1000 birth

• It is thought to be caused by either an intrinsic functional or anatomical stenosis of the 
UPJ (most often seen in infants) or by extrinsic compression by a lower pole renal 
vessel that crosses the pelvis and obstructs drainage (seen more frequently in older 
children).

• Diuretic renography is used to confirm the diagnosis of UPJO and can also be predictive of 
the need for surgical management with pyeloplasty

• If the differential renal function is near 50%-50% on diuretic renography (indicating 
lack of renal functional loss due to obstruction), an observational approach may be 
indicated.



Surgical Treatment

• Indications for pyeloplasty include worsening differential renal 
function, worsening hydronephrosis especially with development of thinning 
parenchyma, urinary tract infections, pain, or nephrolithiasis.



Hydroureteronephrosis

• Incidence of ureteral dilation prenatally is 
unknown, likely given the difficulty of identifying 
the ureter on prenatal imaging

• ureteral diameter in children typically <5 mm

• Megaureter describes ureteral dilation, 
measuring > 7 mm in diameter.

• occurs in 0.4/1000 births.



Differential Diagnosis

• Megaureter
• UVJ obstruction*

• Vesicoureteral reflux*

• Ectopic ureter - single or duplicated system

• Ureterocele - intravesical vs. extravesical



Megaureter

• Primary obstructive megaureter or primary megaureter refers 
to a dilated ureter with an adynamic distal segment 
and ureterovesical junction (UVJ) obstruction.

• Secondary megaureter comes from distal obstruction—
neurogenic bladder, bladder outlet obstruction





Evaluation 
• Prenatal evaluation is same as hydronephrosis

• Prenatal ultrasound may be able to identify not only hydronephrosis with or 
without ureteral dilation but also evidence of duplicated collecting system, 
ectopic ureter, and ureterocele.

• Postnatal renal/bladder ultrasound



Other Imaging

•Voiding cystourethrogram 
(VCUG)- evaluate for VUR and BOO​
•Renal function study (MAG3)-
assess differential renal function 
and drainage​
•MRI urography- can provide 
detailed images for 
complex anatomy, may require 
sedation



Primary obstructed megaureter

• Management has become more observational and less interventional

• Ureteral reimplantation.

• Ureteral tapering may be indicated if the ureteral dilation is >1 cm.

• typically performed after 9-12 months of age

• Other options : percutaneous nephrostomy tube, cutaneous ureterostomy, or ureteral 
stent placement

• Considered when ureteral reimplantation is thought to be difficult due to young 
age/small bladder size or thought to be urgent due to significant infection



Ureteroceles

• Describes a cystic dilation of the distal 
aspect of the ureter that is located either 
within the bladder or spanning the bladder 
neck and urethra.

• May be associated with a single or duplex 
system; in duplex systems they are 
associated with the upper pole.



Intravesical vs Extravesical

• Intravesical ureterocele is entirely within the bladder and above the 
bladder neck.

• Ectopic or Extravesical ureteroceles include those in which 
some portion of the ureterocele is situated permanently at the 
bladder neck or in the urethra.



Treatment

• Small ureteroceles in orthotopic systems without significant obstruction 
can be monitored and may never need any intervention.

• Children with a urinary tract infection can generally be acutely managed 
with antibiotics and careful monitoring

• If the child does not quickly improve or deteriorates, urgent drainage of the 
system affected by the ureterocele is indicated, most frequently with a 
ureterocele puncture



Treatment

• Ureterocele puncture/incision
• If the renal function in the obstructed kidney is poor or deteriorating or if the 

ureterocele is large and there is concern for risk for infection and interest in 
protecting renal parenchyma

• Provides adequate drainage while minimizing the risk of new VUR in the renal 
unit associated with the ureterocele.

• low transverse incision in the ureterocele or a “watering can technique” of 
puncture using a laser.

• Ureterocele excision with ureteral 
reimplantation, ureteroureterostomy/pyelostomy, or upper pole 
heminephrectomy





Ectopic ureters

• Describes any ureter, single or duplex, that does not enter the trigonal 
area of the bladder. Ectopic ureters drain to an abnormally caudal 
location

• The estimated incidence is 1/1000 births with a female 
predominance.

• In a duplex system, ectopic ureter is usually the upper pole 
ureter, presumably because of its budding from the mesonephric duct 
later than the lower pole with later incorporation into the developing 
urogenital sinus.



• In females, the ectopic ureter may enter anywhere from the bladder neck to 
the perineum and into the vagina, uterus, and even rectum.

• In males, the ectopic ureter always enters the urogenital system above 
the external sphincter or pelvic floor. An ectopic ureter in males can enter 
the Wolffian structures, including vas deferens, seminal vesicles, or 
ejaculatory duct. Therefore, ectopic ureters can present with urinary 
incontinence in females but not in males.



Treatment

• Ectopic ureters can be managed with prophylactic antibiotics

• Ectopic ureters presenting with infection may need to be acutely drained with 
percutaneous drainage or cutaneous ureterostomy if clinical status does not 
improve as expected with antibiotics alone.

• If there is no indication for emergent intervention for ectopic ureter, treatment 
can usually be delayed until the child can undergo definitive surgical 
management.

• Definitive Surgery:
• Ureteral reimplantation in the case of the single system ectopic ureter, with or without 

ureteral tapering.
• In the case of a duplicated collecting system with an ectopic upper pole, an upper pole to 

lower pole ureteroureterostomy is an option assuming there is no VUR into the lower pole 
ureter.

• If the associated renal unit (entire kidney or upper pole moiety) is non-functional, a 
nephrectomy or upper pole heminephrectomy can be considered.



GU anomalies





Renal dysplasia

• A multicystic dysplastic kidney (MCDK) is the 
consequence of severe renal dysplasia and is 
characterized by a non-reniform shaped kidney 
composed of non-communicating cysts, no functional 
renal tissue, and an atretic or absent ureter

• MCDK occurs with a frequency of 0.3-1/1000 
births.

• Unilateral renal dysplasia can result in 
compensatory hypertrophy of the contralateral 
kidney.

• Most MCDK kidneys involute with time and do 
not require surgical intervention.



Polycystic Kidney Disease

Autosomal Dominant
• incidence of 1/400-1000 infants.

• The PKD1 or PKD2 genes encode the 
polycytin-1 and polycytin-2 proteins, 
respectively. A mutation in PKD1 (~85% of 
cases) or PKD2 leads to ADPKD.

• cysts in autosomal dominant disease tend 
to be larger (centimeters), involve the 
entire nephron, and appear later in life.

• Clinical features in children with ADPKD 
ranges from normal appearing kidneys to 
numerous bilateral renal cysts, and 
potentially, hypertension, 
hematuria, and infection.

Autosomal Recessive
• incidence of 1/10,000-40,000 infants

• Mutations in the PKHD1 gene that 
encode the protein fibrocystin thought to 
be causative.

• Cysts tend to be smaller 
(millimeters), arise from the collecting 
duct, and appear early in life.

• ARPKD can cause in utero or perinatal 
demise due to oligohydramnios and 
pulmonary hypoplasia, end stage renal 
disease in early life requiring dialysis, or, 
relatively normal renal function with 
delayed diagnosis in adulthood.



Renal Agenesis

• Renal agenesis describes the absence of renal parenchymal tissue 
unilaterally

• occurs at 1/3000-5000 births.

• It is thought to result from a failure of ureteral bud formation.

• Males often have associated abnormalities of the vas deferens, seminal 
vesicles, and epididymis (but a normal ipsilateral testis).

• Females have an increased risk of ipsilateral Mullerian abnormalities such 
as uterine didelphys, duplicated vagina, and potentially obstructed 
ipsilateral hemivagina.11

• In both males and females, the presence of genital duct abnormalities 
should prompt renal ultrasound to look for ipsilateral renal agenesis.

https://university.auanet.org/core/pediatric/congenital-anomalies-of-the-kidney-and-urinary-tract/index.cfm


Collecting system anomalies 

• Megacalycosis

• diagnosis of unknown etiology

• characterized by increased number of calyces, 
dilation of calyces without obstruction, and 
medullary pyramid hypoplasia

• It is usually detected on prenatal ultrasound 
with postnatal evaluation revealing increased 
number of dilated renal calyces on ultrasound 
and lack of obstruction on diuretic 
renography.

• Other examples: Hydronephrosis, Megaureter, 
UPJO, ectopic ureter, ureterocele



Pyeloureteral Duplication

• Complete or partial pyeloureteral
duplication is the most common 
collecting system anomaly with an 
incidence of 1-5%.

• Complete duplication results in two 
distinct ipsilateral ureteral orifices, 
two ureters and two collecting 
systems.

• Incomplete duplication results in a 
Y-shaped ureter or bifid renal pelvis.



Meyer-Weigert rule

• Upper pole ureter inserts ectopically 
into the bladder and prone 
to obstruction

• Lower pole 
ureter inserts orthotopically and 
prone to reflux

• SOLR



• When VUR is present in the lower moiety 
ureter, there is a characteristic “drooping lily” 
appearance on the VCUG



Ectopic Kidney

• Disruptions in renal migration lead to ectopic kidneys

• The kidneys normally ascend from a pelvic to lumbar location by 8 
weeks of gestation. Failure of ascent leads to an ectopic kidney, with 
the bony pelvis representing the most common location (in 1/500-
1200 births)

• Ectopic kidneys have an anomalous blood supply and tend to have 
anteriorly oriented renal pelvis.

• Have increased risk of ureteropelvic junction obstruction (UPJO), renal 
dysplasia, vesicoureteral reflux (VUR), nephrolithiasis, and urinary 
tract infection (UTI).



Renal Fusion

• right and left renal units being abnormally paired 
together within the retroperitoneum.

• The most common fusion anomaly is a horseshoe 
kidney, occurring in 1/600 births

• The inferior poles of the kidneys fuse prior to 
ascent and the inferior mesenteric artery limits 
further ascent of the isthmus.

• do not rotate normally or ascend completely, so 
they have an anteriorly oriented pelvis as well as 
anomalous blood supply.

• increased risk of VUR, UPJO, nephrolithiasis, and 
UTI.



Renal Fusion

• Crossed fused renal ectopia occurs when 
both renal units are fused on the same side of the 
body, occurring in 1/1000 to 2000 births.



Lower urinary tract anomalies

• Congenital lower urinary tract obstruction can lead to poor clinical 
outcomes including severe bilateral hydroureteronephrosis with 
oligohydramnios or anhydramnios with fetal demise.

• The most common cause of congenital lower urinary tract obstruction 
is posterior urethral valves (PUV).

• Less common causes are Anterior urethral valves and urethral atresia.

• Prune Belly or Eagle Barrett syndrome (PBS) is an additional congenital 
anomaly that can be confused with PUV, especially on antenatal 
ultrasound.



Anterior urethral valve

• very rare entity (less than 300 reported cases) caused by 
an obstructing web of ventrally-arising tissue in the anterior 
urethra.

• often associated with a ventral urethral diverticulum.

• associated with similar upper tract and bladder 
consequences as PUV and require close follow up. 

• Treatment: endoscopic ablation. If there is a large 
associated diverticulum, excision of that diverticulum with 
urethroplasty and/or ureteral reimplantation may be 
needed



Urethral atresia

• Very rare anomaly which may be associated with oligohydramnios, 
pulmonary hypoplasia, and fetal demise.

• A tragic outcome may be averted if the urine has an alternate route for 
drainage via a patent urachus or rectourethral fistula.

• In surviving patients, urethral atresia is typically managed with cutaneous 
vesicostomy until formal urethral reconstruction or urinary diversion can 
be undertaken

• Urethral atresia is most commonly identified in patients with prune belly 
syndrome, though rare even in this group.



Prune Belly Syndrome

• Thought to potentially be a defect in the development of the lateral plate mesoderm 
affecting the abdominal wall.

• Most (95%) cases occur in males and occurs in 3-4/100,000 births.

• Constellation of findings including abdominal wall muscle deficiency, genitourinary 
tract malformation characterized by dilation, and bilateral undescended testis

• Collecting system anomalies seen with PBS include large bladders that are not 
obstructed, dilated ureters, prostatic hypoplasia, and variable amounts of renal 
dysplasia.

• Management generally includes bilateral orchiopexies, and possible use of clean 
intermittent catheterization depending on presence of UTIs and bladder function, 
and abdominoplasty in select cases. There is varying degree of renal dysplasia in 
patients with PBS and chronic kidney disease is common.
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