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KEY POINTS

� Children with acute abdominal pain should be evaluated immediately. In addition to a thor-
ough abdominal examination to rule out surgical disease, these children should be evalu-
ated for urinary tract infection, constipation, and spermatic cord torsion.

� A child with acute scrotal pain must be presumed to have spermatic cord torsion regardless
of age until proven otherwise; however, in some cases, an accurate evaluation may prevent
an unnecessary surgical exploration.

� The differential diagnosis of a vaginal mass includes benign periurethral cysts, skin tags,
urethral prolapse, imperforate hymen, prolapsed ureterocele, or rarely, malignancies
such as a rhabdomyosarcoma.

� Blunt force renal trauma requires immediate evaluation but does not necessarily require
operative intervention. The conservative treatment of high-grade blunt renal injuries has
been successfully described in children. Children with high-grade injuries at risk for failure
of conservative management include those with vascular avulsion or extensive urinary
extravasation, especially in the setting of ureteropelvic junction disruptions.

� Infants with ambiguous genitalia require immediate evaluation because congenital adrenal
hyperplasia may result in salt wasting, which can be life-threatening.
Urological emergencies represent a small percentage of office and emergency depart-
ment visits, but the rapid assessment and management of these conditions are essen-
tial to preservation of urological health. In many cases, the initial contact with the child
and family will be through a phone call to the office or an urgent office visit. A thorough
understanding of the chief compliant, history of the present illness, and past medical
history is vital to appropriate management of all pediatric urologic patients. In addition,
the physical examination will identify abnormalities and narrow the differential diag-
nosis; however, because other acute processes, such as appendicitis, may mimic
genitourinary disease, the clinician must be alert for evidence of disease in other organ
systems.
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The initial assessment must accurately determine the degree of acuity and the level of
care required. Although fewchildren are severely ill when evaluated in the pediatric office,
developing the skills to recognize an infant or child who requires hospitalization is critical.
Some children will require treatment in an emergency department or direct admission to
an inpatient facility, whereas other children can bemanaged as outpatients. Determining
whenan infant requiresan inpatientadmission isparticularly importantbecause themeta-
bolic reserve is less abundant in the newborn.1 Patients with hemodynamic instability
must be emergently addressed. This article outlines themost common urgent and emer-
gent pediatric urological conditionswith the goal to direct initial evaluation and treatment.

ACUTE ABDOMINAL CONDITIONS

Childrenwith acute abdominal pain should be evaluated immediately. An accurate history
of the nature of the pain may be the best indicator of the source of the pain. Details about
the character of the pain, including timing, acuity of onset, radiation, and migration are
important and should, if possible, be elicited directly from the child. Associated loss of
appetite, nausea, vomiting, or a change in bowel patternmay help to distinguish gastroin-
testinal from genitourinary sources. Causes of abdominal pain in children vary widely and
are often unique to the pediatric population. Pyelonephritis, renal colic, or cystitis are
potential etiologieswithin thedifferential diagnosis. Renal colic can result fromobstructing
nephrolithiasis, ureteropelvic junction obstruction, ureterovesical junction obstruction, or
clot obstruction. Nonurological intra-abdominal etiologies in children include gastroenter-
itis, constipation, mesenteric adenitis, pyloric stenosis, midgut volvulus, appendicitis, and
intussuception. Nonabdominal sources, such as sickle cell crisis, streptococcal pharyn-
gitis, orpneumonia, shouldalsobeconsidered. In addition toa thoroughabdominal exam-
ination designed to rule out surgical abdominal disease, these children should be
evaluated for urinary tract infection (UTI), constipation, andspermatic cord torsion.Usually
an acute abdominal series is ordered, which will demonstrate considerable amounts of
stool throughout the colon if constipation is the cause. Occasionally, some children with
spermatic cord torsion complain of abdominal pain and haveminimal scrotal complaints.
Therefore, a scrotal examination must always accompany an abdominal examination.
Most abdominalmasses originate in genitourinary organs and should beevaluated imme-
diately.2 In neonates, transillumination of the abdomen may assist in distinguishing
betweensolid andcystic lesions. Themost commonmalignant abdominal tumor in infants
is neuroblastoma, followed byWilms tumor.3 Children with neuroblastoma typically relate
a history of more constitutional symptoms than children with Wilms tumor.
If an abdominal mass is suspected, an abdominal ultrasound evaluation should be

ordered. If themass is solid, computed tomography (CT) is almost always required. Renal
pathology is the sourceof up to two-thirdsof neonatal abdominalmasses.4Cystic abdom-
inal masses include hydronephrosis, multicystic dysplastic kidneys, adrenal hemorrhage,
hydrometrocolpos, intestinal duplication, and choledochal ovarian omental or pancreatic
cysts. Solid masses include neuroblastoma, congenital mesoblastic nephroma,
hepatoblastoma, and teratoma. A solid flankmassmaybe causedby renal venous throm-
bosis, which becomes apparent with signs of hematuria, hypertension, and thrombocyto-
penia. Renal venous thrombosis in infants is associated with polycythemia, dehydration,
diabeticmothers, asphyxia, sepsis, andcoagulopathies, suchasantithrombin-3orprotein
C deficiencies.

NEPHROLITHIASIS

The incidenceof nephrolithiasis inchildren is increasing in theUnitedStates: 1000 to7500
hospital admissions in the United States result from pediatric nephrolithiasis.5,6
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Nephrolithiasis can beassociatedwith significantmetabolic disturbances and underlying
medical conditions. Thepresenceof nephrolithiasis doesnot represent an emergent situ-
ation but does require urology and nephrology evaluation. Certain clinical signs and
patient characteristics must be assessed to determine the acuity of the patient. Children
with renal calculi oftenpresentwith renal colic.Patientsoftencomplainof abdominalpain,
flank pain, lower quadrant pain, and or scrotal pain. In young children, abdominal symp-
toms can often be vague and more difficult to localize. Although nephrolithiasis is more
common in adolescents, 20% of pediatric nephrolithiasis occurs in newborns and
infants.7 Children with renal ectopia, such as pelvic kidneys, also present with atypical
symptoms. Nausea, emesis, and gross hematuria often accompany the abdominal pain.
Children with obstruction of a solitary system, urinary tract infection, renal insufficiency,

immunosuppression, uncontrollable pain, and/or the inability to tolerate oral intake should
be evaluated emergently. These children should be assessed in the emergency department
with a complete blood count, metabolic panel, urine analysis, urine culture, and abdominal
imaging. A renal and bladder ultrasound often provides adequate diagnostic information,
but aCTscan of the abdomenandpelvis iswarranted in somecases. The sensitivity of ultra-
sound is significantly lower than CT imaging but the risk of malignancy associated with irra-
diationmustbeconsidered.8An infectedobstructingureteral calculus can result in urosepsis
anddeath; therefore, thesechildrenshouldbestabilized,administeredbroad-spectrumintra-
venous (IV) antibiotics, and the obstructed renal unit decompressed. In an unstable patient,
percutaneous nephrostomy tube placement is the safest and most efficient management.
ACUTE SCROTAL CONDITIONS
Testicular Torsion

The annual incidence of testicular torsion in boys younger than 18 years is 3.8 per
100,000.9 A child with acute scrotal pain must be presumed to have spermatic cord
torsion regardless of age until proven otherwise; however, in some cases, an accurate
evaluation may save the child an unnecessary surgical exploration. The differential
diagnosis of the acute scrotum includes testicular torsion, torsion of the appendix testis
or epididymis, epididymitis/orchitis, hernia/hydrocele, trauma, sexual abuse, tumor,
idiopathic scrotal edema, dermatitis, cellulitis, and vasculitis, such as Henoch-
Schonlein purpura.10 Gradual onset of the pain is more consistent with epididymitis,
whereas abrupt pain suggests spermatic cord torsion or torsion of one of the testicular
appendices. The classical presentation of testicular torsion is the sudden onset of
severe, unilateral pain that is often associated with nausea and emesis. Pain is present
with palpation and at rest. A history of similar intermittent episodes may suggest inter-
mittent testicular torsion.
The acute scrotum should be examined carefully to determine the true etiology.

Observation of the child’s general appearance and level of distress should be recog-
nized. Scrotal erythema, edema, or ecchymoses shouldbe readily identifiable. Tobegin
the scrotal examination, the inguinal canal should be inspected on each side for signs of
asymmetry or mass. The inguinal canal is then palpated to identify a fullness or mass
suggestive of a hernia or hydrocele of the spermatic cord. Testicular torsion may
present with varied clinical findings, but the involved testis often demonstrates signs
such as higher riding in the hemiscrotum, a transverse orientation, an anterior epidid-
ymis, absent cremasteric reflex, and tenderness of the testis and epididymis. Associ-
ated scrotal wall swelling or erythema is suggestive of spermatic cord torsion if
presentation is delayed. The absence of edema or erythema or the presence of a cre-
masteric reflex does not rule out the possibility of acute testicular torsion, especially
if the onset of pain was recent.
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In contrast, torsion of the appendix testis or epididymis often results in localized
tenderness at the superior pole of the testis or caput epididymis and is often associ-
ated with a reactive hydrocele. Additionally, in boys with thin scrotal skin, the “blue
dot” sign can be seen reflective of a necrotic appendix. Epididymitis classically has
a gradual onset and is not associated with nausea or emesis but can have similar clin-
ical signs, including a firm, tender, enlarged testis with an erythematous and edema-
tous scrotum.10

The normal newborn scrotum is relatively large. Its size may be increased with the
trauma of breech delivery or by a newborn hydrocele. A hydrocele can be distin-
guished from hernia by palpation and transillumination, as well as from the absence
of a mass in the inguinal canal. In the absence of volume changes within the hydrocele,
the processus vaginalis is usually not patent and the newborn hydrocele resolves by 1
year of age without surgery. Neonatal extravaginal testicular torsion can also occur
prenatally resulting in a firm, enlarged, nontender mass in the hemiscrotum that is
usually associated with dark discoloration of the overlying skin. A normal scrotal
examination at birth and subsequent development of erythematous, tender, edema-
tous hemiscrotum suggests postnatal extravaginal testicular torsion and should be
addressed immediately with surgical intervention if the neonate is clinically stable.
Traditionally significant ischemic damage is believed to occur after 4 to 8 hours.

Therefore, testicular torsion represents a true surgical emergency. If there is a concern
for testicular torsion, the patient should be sent to the emergency department for imme-
diate evaluation. Patients presenting after 8 hours are usually still explored because the
viability of the testis is difficult to predict.11,12 Despite emergent scrotal exploration and
detorsion, 32% of testes are nonviable and result in orchiectomy based on a review of
the Pediatric Health Information System database.13 Intraoperatively, the ipsilateral
hemiscrotum will be explored and the testis will be identified and the spermatic cord
torsion is released. At that time, the affected testis is observed for return of blood
flow and wrapped in moist gauze. The contralateral hemiscrotum is then explored
and a contralateral scrotal orchidopexy or septopexy is performed. The objective of
exploring the contralateral testis and performing a septopexy is to prevent metachro-
nous testicular torsion. If the ipsilateral testis appears healthy, a septopexy is per-
formed. If the affected testis is unable to be salvaged, an orchiectomy is performed.

Hernia/Hydrocele

Infants and children with an inguinal hernia or a hydrocele that changes in volume
should be seen within 24 hours and sooner if there is history of inguinal or scrotal
pain. Most of these children will need surgical intervention, but a few will require emer-
gent surgery. If there is a history of scrotal or inguinal pain, the child’s parents should
be taught to recognize the signs of an incarcerated inguinal hernia and instructed to go
to the emergency department if symptoms occur before the planned surgical correc-
tion. Infants with asymptomatic hydrocele rarely require surgery initially. In most
cases, the hydrocele will resolve in the first year of life. An exception should be
made if the hydrocele is particularly large or palpable in the inguinal region. A large
hydrocele with a palpable inguinal component or one that is enlarging may indicate
the presence of an abdominoscrotal hydrocele. These do not spontaneously resolve
and usually enlarge. These should be corrected, usually at 6 to 12 months through
an initial scrotal incision that will decompress the hydrocele.14

Testicular Masses

Testicular masses should be evaluated immediately. Prepubertal testicular and para-
testicular tumors should be considered in the differential diagnosis of a scrotal mass.
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Although much less common than epididymal cysts or spermatoceles, a complaint of
a painless testicular or paratesticular mass should be addressed urgently. A physical
examination and scrotal ultrasound should determine if the mass is concerning for
neoplasia. Scrotal masses can be transilluminated to determine if the component is
primarily fluid, such as a tense hydrocele or solid, such as a testicular tumor. If a firm
intratesticular mass is palpated, a thorough examination of the lymph nodes should
be performed to evaluate for lymphoma, leukemia, or metastatic disease. Patients
with a nontender testicular mass and signs of precocious puberty should be evaluated
for a Leydig cell tumor or, less commonly, a Sertoli cell tumor.15 Epididymal cysts and
spermatoceles can present as extratesticular masses but are characteristically
smooth, round, and located within the epididymis. A scrotal ultrasound can further
differentiate these physical examination findings. Boys with a complaints of a scrotal
mass should be assessed by a pediatric urologist urgently due to the rapid growth
andmalignant potential ofmany lesions. If the ultrasoundor examination are suggestive
of a intratesticular or paratesticular mass, tumor markers including beta human cho-
rionic gonadotropin, alpha fetoprotein, and lactate dehydrogenase must be obtained.
Additionally, in most instances a CT scan of the abdomen and pelvis with oral and IV
contrast is indicated.
In a contemporary series from a tertiary center, the most common prepubertal testis

tumor was a teratoma followed by rhabdomyosarcoma, epidermoid cyst, yolk sac
tumor, and germ cell tumor, respectively.16 This histologic distribution was corrobo-
rated by a multicenter review including 4 tertiary pediatric hospitals demonstrating
that 74% of tumors were benign with 48% teratoma.17 Testicular tumors occur in the
newborn and in early childhood as well as after adolescence. The peak incidence of
testicular tumors in young children and infants occurs at age 2. In this population,
yolk sac tumors are most common and approximately 75% of tumors are malig-
nant.18,19 Tumors of nontesticular origin, such as leukemia and lymphoma, must also
be considered in the pediatric population.

Varicocele

Varicoceles are uncommon in prepubertal boys and increase in incidence to around
15% by 15 years of age.20 A physical examination and scrotal ultrasound confirm
the diagnosis. From the 3-dimensional measurements on ultrasound, the relative
testicular volumes may be calculated and used to guide further treatment.21 Varico-
celes are 90% left-sided and 10% right-sided.22 Although a left-sided varicocele is
not a urological emergency, a right-sided varicocele in the absence of a left-sided vari-
cocele should prompt an evaluation for a retroperitoneal process. If only the right side
is involved, there exists a possibility that a retroperitoneal tumor is present and com-
pressing the vein.
MALE PENILE OR URETHRAL SYMPTOMS

Boys with painful priapism must be evaluated immediately. Pain may suggest
ischemia of the corporeal bodies, which may progress to corporeal fibrosis if
untreated. Children with sickle cell anemia are especially at risk for priapism, with
75% of patients experiencing their first episode by the age of 20 years.23 Outpatient
treatment with penile aspiration and epinephrine irrigation has successfully been
used in the treatment of this condition.24 Patients receiving epinephrine should be
observed in a monitored setting because of the risk of cardiac effects.
Paraphimosis also requires immediate attention and manual reduction. In children,

this procedure may require some level of sedation. Conversely, phimosis is
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physiologic in young infants and attempts to manually retract the foreskin in boys less
than 2 years of age should be avoided. Phimosis in older children is typically treated
with 1 or 2 courses of low-dose steroid cream and circumcision if necessary.25

FEMALE GENITAL SYMPTOMS

Infant girls with introital masses commonly present to the pediatric outpatient office.
Vaginal masses may be palpable or may protrude from the introitus. The differential
diagnosis of these masses includes benign periurethral cysts, skin tags, urethral
prolapse, imperforate hymen, prolapsed ureterocele, or rarely, malignancies such as
a rhabdomyosarcoma. Bladder outlet obstruction may result from a prolapsed ureter-
ocele. Most of these lesions are differentiated by physical examination, but historical
information, such as pain, bleeding, or voiding difficulties help solidify the diagnosis.
Urethral prolapse is relatively common, particularly in young African American

females. The prolapse is through the meatus, forming a hemorrhagic, often sensitive
mass that bleeds with palpation or when in contact with the underwear. Girls may
have difficulty with urination depending on the size of the prolapse and whether it
compromises the urethral meatus.
Benign and malignant tumors of the vagina should be considered when vaginal

bleedingoccurs in younggirls. Abroadspectrumofentities ranging fromcapillaryheman-
gioma, rhabdomyosarcoma, or carcinoma may be associated with vaginal bleeding.
Labial masses may be associated with hernia or hydrocele of the canal of Nuck.26

We evaluate adolescent girls who have not menstruated and in whom there is
concern about ureteral or vaginal anomaly. Many of these girls have an imperforate
hymen or uterine anomaly that results in poor uterine drainage that may be uncomfort-
able. If left untreated, retrograde drainage of the uterus may place these patients at
risk of endometriosis and infertility.27 Patients with complete androgen insensitivity
can also present with primary amenorrhea. A pelvic ultrasound or magnetic resonance
imaging can further delineate the anatomy and guide intervention if necessary.

URINARY TRACT INFECTION

Febrile UTIs in the newborn are treated emergently because newborns are particularly
susceptible to significant renal damage if the infection is not treated promptly. A urine
culture should be obtained, and these infants require IV antibiotics as early as possible
after the urine culture is obtained because they have a higher prevalence of concom-
itant bacteremia (10%–22%).28 Appropriate antibiotic therapy administered without
delay has been shown to reduce the incidence of renal scarring.29

Febrile UTIs in children older than newborns should be treated acutely. Children of
all ages with a severe UTI may be subject to renal scarring and should be seen within
24 hours or sooner.30 Children older than newborns with nonfebrile UTI should be seen
semi-urgently. Nearly all children with culture-proven UTI should be evaluated with
ultrasound and, if indicated, voiding cystourethrogram (VCUG). Some groups are
reevaluating the role of renal nuclear scans in these children.

GROSS HEMATURIA

Gross hematuria in children is less common than microscopic hematuria, with an esti-
matedprevalenceof1.3per1000.31ThemostcommondiagnosesareUTI (26%),perineal
irritation (11%), trauma (7%),meatal stenosiswith ulceration (7%), coagulation abnormal-
ities (3%), and urinary tract stones (2%). Children with gross hematuria associated with
trauma, nephrolithiasis, flank pain, fever, or bladder outlet obstruction should be
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assessed emergently with abdominal imaging. The most common glomerular causes of
gross hematuria in children are poststreptococcal glomerulonephritis and immunoglob-
ulin A (IgA) nephropathy. An antecedent sore throat, pyoderma, edema, or red blood
cell casts suggest glomerulonephritis. IgA nephropathy can cause recurrent gross hema-
turia with flank or abdominal pain and may be preceded by an upper respiratory tract
infection.32 Adenoviral infection, hypercalciuria, and hyperuricosuria are other sources
to consider. In the settingof asymptomaticgross hematuria, an ultrasoundof thekidneys,
ureters, and bladder should be performed, although the yield is low.33 Contrary to the
adult patient, cystoscopic examination in children rarely reveals a cause for hematuria
but should be performed when bladder pathology is a consideration.
Gross hematuria in the newborn is an emergencybecause itmay indicate renal venous

thrombosis or renal arterial thrombosis. Both may be life-threatening. Renal venous
thrombosis affects boys twice as often as girls, with a left-sided predominance. These
infants require resuscitation and, occasionally, anticoagulant or operative therapy.34

Gross hematuria outside the newborn period, although not life-threatening, should be
evaluated without delay. Many children have an easy-to-recognize source, such as
UTI, urethral prolapse, trauma, and meatal stenosis with ulceration, coagulation abnor-
malities, or urinary tract stones. Less obvious sources includeacute nephritis, ureteropel-
vic junctionobstruction, cystitis cystica, epididymitis, or tumor.32,35Aswithadultpatients,
a thoroughhistory including aspecificdescriptionof thecolor of theurine, thepresenceof
clots, and timing of hematuria, such as terminal hematuria or hematuria on initiation of
micturation, should facilitate the diagnostic process. A directed history should include
medications, exercise habits, propensity for bleeding diathesis, and a travel history to
rule out exposure to infectious diseases such as schistosomiasis or tuberculosis.
RENAL TRAUMA

The pediatric trauma patient usually presents to the emergency department and is
evaluated by the emergency medicine and trauma teams often with the assistance
of the urology service. Blunt force trauma is the primary mechanism for major renal
trauma.36 The pediatric kidney is particularly susceptible to trauma because of the
limited visceral adipose tissue, limited chest wall protection, relatively increased renal
size, and increased mobility of the kidney.37 The mechanism of injury should be deter-
mined and a thorough history obtained from the patient and caregivers or observers.
Epidemiologic data demonstrate that most renal injuries result from motor vehicle
accidents, falls, or high-velocity activities, such as sledding, skiing, all terrain vehicle
accidents, and skateboarding.38,39 Therefore, injuries of this nature should alert the
clinician to potential renal damage. The history should include any congenital renal
anomalies, such as an ureteropelvic junction obstruction, a solitary kidney, or renal
ectopia. Finally, evaluation of associated injuries must be undertaken. Any abdominal
injury in a toddler or young child without an antecedent history of blunt force trauma
should be evaluated for physical abuse.40

Blunt force renal trauma represents a urologic emergency that requires immediate
attention but does not necessarily require operative intervention. It is well accepted
that low-grade blunt renal injuries are managed conservatively. More recently, the
conservative treatment of high-grade blunt renal injuries have been successfully
described in children. A consecutive series of 101 patients from The Children’s
Hospital of Philadelphia with blunt renal injury demonstrated that a nonoperative
management strategy was advantageous and successful in 94.7% of pediatric blunt
renal injuries.41 The children with high-grade injuries at risk for failure of conservative
management include those with major vascular avulsion or extensive urinary
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extravasation, especially in the setting of ureteropelvic junction disruptions.42 These
patients require close urological observation and repeated examinations. We recom-
mend conservative management and recognize that a complete evaluation is neces-
sary to accurately determine which patients require further intervention.
Many patients presenting with blunt force renal trauma will have associated extra-

renal injuries, such as other solid organ injuries, a pneumothorax, pelvic fractures, and
bladder or urethral injuries. Therefore, complete physical examination in trauma
patients is essential.36,38 During examination for renal trauma, the urine should be
assessed for gross hematuria. A urethral catheter should be postponed in the setting
of gross hematuria until the lower urinary tract is assessed by the urology team.

AMBIGUOUS GENITALIA

Infants with ambiguous genitalia also require immediate evaluation. In the newborn
period, all patients require a karyotype and laboratory evaluation by serum electro-
lytes, 17-OH progesterone, testosterone, luteinizing hormone, and follicle stimulation
hormone levels. Once the karyotype is determined, serum analysis will assist in nar-
rowing the differential diagnosis. Noninvasive, quick, and inexpensive, an ultrasound
should be the first radiologic examination obtained. Although only 50% accurate in
detecting intra-abdominal testes, ultrasound can detect gonads in the inguinal region
and can assess Müllerian structures.43 Although more expensive, magnetic resonance
imaging scan can further delineate the anatomy. Because congenital adrenal hyper-
plasia (CAH) may result in salt wasting, which can be life-threatening, infants with
ambiguous genitalia must be evaluated quickly and stabilized.44 If CAH is suspected,
the infant should not be discharged home from the nursery before appropriate testing
is complete. In some cases, a genotypic female neonate with CAH may be incorrectly
identified as a male neonate. The correct diagnosis should be made as quickly as
possible to establish the appropriate sex of rearing. A history of a discordant karyo-
type from an amniocentesis and infant phenotype should prompt an evaluation. The
parents should be asked about a family history of infertility, amenorrhea, and infant
mortality. The complete evaluation of infants with ambiguous genitalia should include
urology, neonatology, endocrinology, genetics, and psychology.

ANTENATAL HYDRONEPHROSIS

In neonates with prenatally detected hydronephrosis and a normal bladder, the post-
natal evaluation of the hydronephrosis should begin within the first few days of life. If
the postnatal renal and bladder ultrasound demonstrates bilateral hydronephrosis,
a solitary kidney, or a thickened bladder wall, the child should be evaluated in the
newborn nursery. The infant must be thriving and have normal electrolytes and normal
blood urea nitrogen and creatinine levels before discharge home.
The postnatal history should also include the sex of the infant, laterality of the hydro-

nephrosis, the level of obstruction (ie, ureteropelvic junction [UPJ], ureterovesical junc-
tion [UVJ], urethra), the presence or absence of oligohydraminos, and any other
associatedanomalies. Theadditional tests tobescheduled includea repeat ultrasound,
a renal scan, or a VCUG to evaluate the relative drainage and percentage of function of
the kidneys, as well as to evaluate for vesicoureteral reflux. Until this postnatal evalua-
tion is completed, most infants aremaintained on amoxicillin prophylaxis. The differen-
tial diagnosis for antenatal hydronephrosis most commonly includes UPJ obstruction,
vesicoureteral reflux, ectopic ureter, ureterocele, megaureter (UVJ obstruction), multi-
cysticdysplastic kidney, posterior urethral valves, prunebelly syndrome, andmegacys-
tis microcolon syndrome.



Pediatric Urological Emergencies 973
Certain conditions require more immediate intervention, especially when bladder
outlet obstruction is present. If posterior urethral valves are considered, the bladder
should be drained with a feeding tube and a VCUG performed at an appropriate
interval. Conversely, if prune belly syndrome is considered, urethral catheterization
should be avoided if possible to minimize the risk of UTI. Additionally, a ureterocele
may obstruct the bladder outlet and result in bilateral upper tract dilation. This situation
can be ameliorated by placement of a urinary catheter.
CONGENITAL ANOMALIES IN THE NEONATE

Patients with major abdominal defects, such as bladder or cloacal exstrophy, require
direct admission to the neonatal nursery for stabilization and surgical planning. In
many cases, a team is assembled and provides orthopedic, general surgical, and
urologic care during the surgery.45 Patients with imperforate anus and variants,
such as a cloacal anomaly, require decompression of the intestinal tract, usually within
the first 24 to 48 hours.46 At the time of the colostomy, the urologist may evaluate the
perineum and perform endoscopy to further assess the urinary anomalies. In bladder
exstrophy, the posterior bladder wall is visible through a midline defect in the abdom-
inal wall and a pubic diastasis is appreciated. In addition, a bifid clitoris or epispadias
is present. In cloacal exstrophy, an omphalocele is superior to the cecal plate and
lateral bladder halves with prolapsed ileum typically in the midline. Additionally, a bifid
clitoris or penis, imperforate anus, and spinal abnormalities are present. Procedures to
correct these major defects must be planned by surgeons who are familiar with the
potential risks and complications associated with the reconstruction of the urethra,
vagina, and colon. The anesthesia team must be skillful in the management of the
complex metabolic changes that may occur in infants who are under anesthesia for
long periods. The neonatologists must be expert in the management of infants who
have undergone major surgical procedures.
Currently, most spinal dysraphisms in children are diagnosed antenatally.47 These

infants are referred by direct admission to the neonatal intensive care nursery. Most
of these children are not in urinary retention initially, but many develop spinal shock
after neurosurgery in the newborn period and have a transient period of overflow
urinary drainage. As soon as possible after closure of the spinal defect, a baseline
renal and bladder ultrasound is performed to evaluate for evidence of bladder or upper
tract abnormalities. If the newborn is not voiding spontaneously or has elevated post-
void residual volumes, clean intermittent catheterization should be initiated. Initial uro-
dynamics investigation is performed after resolution of the spinal shock to ensure that
bladder storage pressures are not excessive.48,49 High-risk infants (those with a detru-
sor leak-point pressure greater than 40 cmH2O or detrusor-sphincter dyssynergia) are
started on anticholinergic therapy and intermittent catheterization.50

Emergent urological conditions occur in every age group and involve the entire geni-
tourinary tract. Many acute signs and symptoms are not unique to genitourinary etiolo-
gies andabroaddifferential diagnosis shouldbeconsidered. A thoroughunderstanding
of emergent urological conditions results in efficient assessment and management.
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