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Question 77
You are evaluating a 7-year-old boy for hematuria and proteinuria. As part of the evaluation, you measure serum electrolytes. The serum creatinine is 1.1 mg/dL (97.2 mcmol/L). 

Of the following, the MOST accurate serum creatinine measurements for children of normal physical development are

a) 3 months old (mg/dL) [mcmol/L]: 0.3 (26.5); 2 years old (mg/dL) [mcmol/L]: 0.4 (35.4); 7 years old (mg/dL) [mcmol/L]: 1.0 (88.4); 17 years old (mg/dL) [mcmol/L]: 1.0 (88.4)
b) 3 months old (mg/dL) [mcmol/L]: 0.6 (53.0); 2 years old (mg/dL) [mcmol/L]: 0.8 (70.7); 7 years old (mg/dL) [mcmol/L]: 1.0 (88.4); 17 years old (mg/dL) [mcmol/L]: 1.2 (106.1)
c) 3 months old (mg/dL) [mcmol/L]: 0.3 (26.5); 2 years old (mg/dL) [mcmol/L]: 0.4 (35.4); 7 years old (mg/dL) [mcmol/L]: 0.6 (53.1); 17 years old (mg/dL) [mcmol/L]: 0.9 (79.6)
d) 3 months old (mg/dL) [mcmol/L]: 0.6 (53.0); 2 years old (mg/dL) [mcmol/L]: 0.4 (35.4); 7 years old (mg/dL) [mcmol/L]: 0.7(61.9); 17 years old (mg/dL) [mcmol/L]: 0.7 (61.9)
e) 3 months old (mg/dL) [mcmol/L]: 0.7 (61.9); 2 years old (mg/dL) [mcmol/L]: 0.8 (70.7); 7 years old (mg/dL) [mcmol/L]: 0.7 (61.9); 17 years old (mg/dL) [mcmol/L]: 0.7 (61.9)
Answer C

The kidneys have a full complement of glomeruli and tubules at birth, but the nephrons grow during childhood, with most of the development occurring during the first 2 years. Thus, renal function may require up to 2 years to mature completely. Development of glomerular function is generally complete by age 2 years. Tubular function matures rapidly during the first year after birth, resulting in improved ability to reabsorb sodium, potassium, and water. In turn, the adaptability of the kidney to perturbations of normal body homeostasis (eg, dehydration) is more pronounced after the first postnatal year than during infancy. 

The level of the mother's serum creatinine generally determines the serum creatinine of the newborn in the first 7 to 10 postnatal days. The serum creatinine is relatively low during infancy and early childhood due to lower muscle mass (Item C77A). Additionally, blood flow to the kidneys is lower in early infancy due to increased peripheral resistance, thus reducing effective renal plasma flow. Taken together, these factors contribute to a lower serum creatinine and a relatively lower glomerular filtration rate (GFR) during early childhood. GFR is determined routinely from the serum creatinine, but there are several other methods to determine the GFR, including inulin clearance and measurement of serum cystatin A.


Question 93
You have been the primary practitioner for a 15-year-old girl since she was 3 years old. She never has been hospitalized, and her history, vital signs, and physical examination findings on this health supervision visit are normal. At each of the past two yearly visits, urinalysis revealed no abnormalities except 2+ protein. Her urinalysis today again reveals 2+ protein with no other abnormalities. Her complete blood count, measurements of serum electrolytes and serum complements, and antinuclear antibody test results are all normal. Two successive 24-hour urine collections reveal 321 and 387 mg protein. You now refer the girl to a pediatric nephrologist.

Of the following, the MOST important next step for the pediatric nephrologist is to

a) obtain a first morning urine specimen
b) obtain renal ultrasonography
c) perform a renal biopsy
d) repeat the 24-hour urine collection
e) repeat the urinalysis
answer A

Detection of proteinuria on routine urine dipstick evaluation is an uncommon but perplexing dilemma for pediatricians because proteinuria may suggest underlying renal disease or may represent a benign condition. It is incumbent on the pediatrician to determine the appropriate steps to be undertaken in a child who has a urine dipstick positive for protein. 

Among the many benign conditions causing a positive dipstick result for urinary protein are one of the following: a very concentrated urine (specific gravity =1.020), alkaline urine (pH =7.5), or the presence of mucoproteins. In addition, acute illness may result in a small degree of proteinuria. The most important feature of these conditions is that the urinary dipstick result almost never exceeds a reading of 1+. 

In the absence of these conditions, it is vital to determine if the proteinuria is transient (orthostatic) or fixed. Orthostatic proteinuria (OP) occurs during the daytime but disappears when the person is supine (eg, asleep) for at least 2 hours. Although the exact cause of OP remains controversial, it is a benign condition that requires no follow-up or treatment. Children who have OP cannot have a history of renal disease, hematuria, or edema. In contrast, fixed proteinuria is present at all times of the day, regardless of body position. 

The teenager in the vignette is asymptomatic and has had several urinalyses (UAs) revealing 2+ protein but no other abnormalities. A negative first morning UA, with a urine protein-to-creatinine ratio less than 0.2, would establish the diagnosis of OP. Prior to referral to the pediatric nephrologist, obtaining a repeat UA within 2 weeks and subsequently obtaining a first morning UA likely would have established the diagnosis of OP, obviating the need for several other unnecessary tests (eg, electrolyte panel, complete blood count, serum complements). 

Renal ultrasonography may be helpful in detecting a potential urinary tract malformation in some patients who may have proteinuria, but it is not the most appropriate first step. If the patient has a positive (1+ or more) first morning UA result, renal biopsy may be indicated. A 24-hour urine collection (instead of a random protein-to-creatinine ratio) rarely is necessary and does not aid in the diagnosis of OP. Proteinuria has been established firmly for this child, and waiting for results from another daytime UA would only delay the diagnosis.

Question 109
An 11-year-old Caucasian boy who has no significant past medical history presents to the emergency department with a 3-day history of brown urine. He reports no dysuria, urgency, frequency, or abdominal or flank pain. His vital signs reveal: temperature, 99°F (37.2°C); blood pressure, 141/84 mm Hg; heart rate, 92 beats/min; and respiratory rate, 24 breaths/min. Significant findings on physical examination include moderate periorbital and leg edema. His urinalysis reveals moderate blood and 4+ protein. The serum complement 3 (C3) and C4 concentrations are both low. 

Of the following, the MOST likely cause of his hematuria is

a) immunoglobulin A nephropathy
b) membranoproliferative glomerulonephritis
c) postinfectious acute glomerulonephritis
d) urinary tract infection
e) urolithiasis
answer B
Gross hematuria is defined as discolored urine. The precise color may aid in establishing an origin of the "blood." It is important to recognize that not all patients suspected of having gross hematuria have red blood cells (RBCs) in the urine. Indeed, the urinalysis in some patients who have presumed gross hematuria may lack RBCs, suggesting the presence of myoglobin, hemoglobin, or porphyrins, all of which may discolor the urine. Additionally, some foods (eg, beets), drugs, or additives (red dye) may discolor the urine. 

A history should be obtained to ascertain a history of renal disease or urinary tract malformation; the duration of gross hematuria; associated symptoms such abdominal, flank, or suprapubic pain (suggesting an infection or renal malformation); fever (suggesting an infection or renal malformation); fever (suggesting an infection); or the passage of sand, gravel, or stones. The next step in determining the cause of gross hematuria is to obtain a urinalysis to assess for blood, protein, and RBCs. 

The association of blood and protein in the urine with an elevated blood pressure reported for the boy in the vignette strongly indicates new-onset glomerular disease. The low serum complement values are consistent with acute glomerulonephritis (AGN). Of the options listed, only membranoproliferative GN (MPGN) and postinfectious AGN (PIAGN) result in reduced serum complements, and of these two conditions, the C3 and C4 are reduced only in patients who have MPGN. Although PIAGN is much more common than MPGN, only C3 is low in PIAGN. Patients who have immunoglobulin A nephropathy typically develop recurrent episodes of gross hematuria, but the serum complement values are normal. Patients who have infections may develop gross hematuria, but this is rare and usually is limited to viral cystitis. Finally, gross hematuria is common in patients who have nephrolithiasis, but they usually experience pain and do not develop significant proteinuria or hypocomplementemia. 

One of the most common causes of gross hematuria in children is hypercalciuria, with or without renal stones. Hypercalciuria usually is idiopathic, but it may be due to causes of hypercalcemia (eg, hyperparathyroidism, malignancy, Addison disease, sarcoidosis, vitamin D therapy) or result from increased urinary excretion of calcium (eg, furosemide therapy, Bartter syndrome, Dent disease [inherited hypercalciuria], distal renal tubular acidosis). Gross hematuria may occur in patients who have sickle cell disease or trait due to intrarenal sickling and sludging.

Question 41
A 16-year-old girl complains of dysuria of 1 week's duration. She was seen 4 days ago at an urgent care facility and was prescribed trimethoprim-sulfamethoxazole because of abnormal urinalysis findings. Although she has taken the antibiotic as directed, she has had no relief from the dysuria. She has no nausea, vomiting, flank pain, vaginal discharge, or fever.

Of the following, the MOST appropriate course of action is to

a) add doxycycline to the treatment
b) change the antibiotic to ciprofloxacin
c) inspect her genitalia
d) order ultrasonography of the kidneys
e) treat with fluconazole
answer C

Dysuria is a nonspecific symptom that may be caused by a variety of conditions, including urinary tract infections (UTIs), sexually transmitted infections (STIs), vulvitis, vaginitis, urethritis, dermatitis, urolithiasis, hypercalciuria, pinworms, chemical irritation, dysfunctional voiding patterns, and trauma. Factors that can guide appropriate laboratory tests and treatment include patient age (eg, pinworms in a young child) and sex (UTI is very uncommon in adolescent males), family history (eg, renal disease or stones), patient sexual history (abuse, symptoms in partner[s]), and findings on the physical examination. History alone does not reliably differentiate the dysuria caused by a UTI from that associated with an STI. Diagnostic clues often are found during inspection of the genitalia. 

Adolescent females who have dysuria, pyuria, and normal findings on genitalia inspection and have not been sexually active may be treated presumptively for a UTI with or without a urine culture. However, some clinicians prefer to obtain a pretreatment urine culture to confirm a UTI as a cause of the dysuria. A positive test for leukocyte esterase reflecting pyuria or the presence of white blood cells on microscopy is suggestive, but not specific, for a UTI. Other causes of pyuria include vaginitis, cervicitis, and urethritis. Pyuria and a positive urine test for nitrite indicate bacteriuria, but a concurrent STI may be present. Many adolescent females who have UTIs (eg, caused by Staphylococcus saprophyticus) do not have a positive urine nitrite test result. 

An adolescent male should not be treated empirically for a UTI; the presence of pyuria in a male most likely is due to an STI. However, males who have pyuria and a positive urine nitrite test should have a urine culture and further evaluation for associated conditions (eg, anatomic abnormalities, other foci of infection). 

An STI must be considered in patients who present with dysuria and have been sexually active, sexually abused, or have suspicious findings during genital inspection. Nucleic acid amplification (eg, polymerase chain reaction) testing on a urine specimen is useful to diagnose infection with Chlamydia trachomatis and Neisseria gonorrhoeae. A bimanual examination also may be necessary to evaluate adolescent females who have lower abdominal pain or abnormal vaginal discharge that might indicate pelvic inflammatory disease. A urine culture is required for the evaluation of dysuria accompanied by symptoms suggestive of acute pyelonephritis (eg, flank pain, fever, vomiting). 

Inspection of the genitalia of the girl in the vignette may reveal clues to the cause of the dysuria. The examiner may find dermatitis, evidence of trauma, vaginal discharge, or lesions associated with sexually transmitted diseases (eg, herpetic vesicles, Bartholin gland cyst).

Although the patient may have persistent dysuria due to a chlamydial infection or UTI unresponsive to the antibiotic, the empiric addition or change of antibiotic (eg, to doxycycline, ciprofloxacin) is not appropriate without a more detailed history, other laboratory tests, and inspection of the genitalia. Ultrasonography of the kidneys is not warranted because the patient has no symptoms suggestive of upper tract disease. Dysuria frequently is associated with a monilial vaginitis, but empiric treatment with fluconazole without additional assessment is not appropriate.

Question 45
You are examining a 5-year-old girl who always has had significant daytime wetting and a history of recurrent urinary tract infections. Findings on physical examination are normal except for the presence of a sacral dimple above the gluteal cleft. Her urinalysis reveals a specific gravity of 1.005, pH of 5.5, no blood, no protein, and no white or red blood cells. Magnetic resonance imaging of the spine reveals spinal dysraphism.

Of the following, the MOST important next step to determine the cause of this child's primary enuresis is to obtain

a) abdominal computed tomography scan
b) abdominal radiography
c) abdominal ultrasonography
d) renal biopsy
e) urine culture
answer C
Primary enuresis is defined as the absence of achievement of dryness during the daytime, nighttime, or both. In contrast to secondary enuresis, in which the child experiences a period of dryness after completing toilet training, primary enuresis generally has an anatomic cause. 

The daytime wetting, history of recurrent urinary tract infections (UTIs), sacral dimple above the gluteal cleft, specific gravity of 1.005 and no other abnormalities on urinalysis, and spinal dysraphism on magnetic resonance imaging reported for the girl in the vignette are consistent with probable spina bifida occulta. The spina bifida may be associated with bladder dysfunction because innervation of the bladder originates from the sacral spine, although some investigators believe that the association may be only an incidental finding. 

Children who have bladder dysfunction of any cause exhibit dribbling, frequency, and recurrent UTIs due to bladder dyssynergy. This may cause some degree of urinary tract obstruction because bladder emptying is interrupted. Such obstruction can be detected easily by abdominal ultrasonography, which is far more accurate for documenting urinary tract anomalies than abdominal radiography. Abdominal computed tomography scan may be more precise than ultrasonography for some conditions in the urinary tract, but it is far more expensive, and the precision for detecting urinary tract obstruction is generally similar. A renal biopsy is indicated for children who have findings suggestive of primary glomerular disease (eg, proteinuria), but would not be helpful to assess urinary tract anomalies. Finally, although children who have bladder malformation may develop UTIs, the child in the vignette has no symptoms or findings on urinalysis suggestive of a UTI. Moreover, a positive urine culture result will not aid in ascertaining the cause of her primary enuresis.

Question 141
You are seeing a newborn boy for the first time. Several prenatal ultrasonographic examinations revealed bilateral hydronephrosis. The boy's weight and height are appropriate for gestation, and his physical examination findings are unremarkable. Postnatal ultrasonography reveals severe bilateral hydronephrosis. 

Of the following, the MOST likely cause of the hydronephrosis is

a) polycystic kidney disease

b) posterior urethral valves

c) ureteropelvic junction obstruction

d) vesicoureteral reflux

e) Wilms tumor

Answer B

Urinary tract obstruction (UTO) may indicate an abnormality in the kidney(s), ureter(s), bladder, or urethra. A logical and stepwise approach to determine the cause usually results in reaching an accurate diagnosis. 

UTO generally is found in utero or early in infancy. The advent of routine fetal ultrasonography has dramatically increased the detection of UTO prior to birth. In most other cases of UTO, a urinary tract infection in infancy stimulates evaluation of the system. The practitioner's goal is to ascertain the site of obstruction. 

Renal ultrasonography is the primary imaging technique used to determine if UTO is present, and if so, the degree of obstruction. In general, hydronephrosis is described as mild, moderate, or severe. Most studies show that renal function is better preserved in mild compared with moderate-to-severe hydronephrosis. Another invaluable piece of information is whether the hydronephrosis is unilateral or bilateral. Obviously, bilateral hydronephrosis increases the likelihood of developing renal insufficiency, but it also may provide an indication of the origin of obstruction. Generally, the origin of obstruction is lower with bilateral versus unilateral hydronephrosis. It is essential to determine the cause of any obstruction; if left untreated, it may result in recurrent urinary tract infections and renal scarring and damage. 

The bilateral hydronephrosis reported for the boy in the vignette strongly suggests the presence of UTO, although the hydronephrosis may be nonobstructive. Voiding cystourethrography is necessary to determine if there is vesicoureteral reflux (VUR) (Item C141A), a ureteral abnormality such as a duplicated ureter, or posterior urethral valves (PUV) (Item C141B). PUV must be considered a likely cause of bilateral hydronephrosis in a male. The most common presentation of autosomal recessive or dominant polycystic kidney disease (Item C141C)is enlarged kidneys in the newborn period, with or without small cysts; these kidneys do not display hydronephrosis. Although ureteropelvic junction obstruction (UPJO) and VUR commonly cause hydronephrosis, the sex of the child and bilateral hydronephrosis makes PUV more common. However, it should be emphasized that children who have PUV may have concomitant VUR or UPJO. Wilms tumor (Item C141D), the most common abdominal tumor in infants, presents most commonly as a solid mass, occasionally with concomitant hydronephrosis.

Question 195
You are called to evaluate a male infant at 50 hours of age because he has not voided. He was born at term and has breastfed poorly, but has passed stool. He appears uncomfortable on physical examination, with a large abdomen and seemingly palpable bladder. There is no respiratory distress. The external genitalia are normal, and both testes descended. 

Of the following, the MOST appropriate initial step in this infant's evaluation is

a) consultation with a urologist

b) intravenous pyelography

c) nuclear renal scan

d) passing of a urinary catheter

e) renal ultrasonography

answer D
The causes of acute renal failure (ARF) in the newborn include: dehydration, sepsis, congestive heart failure, toxic effects of certain drugs (angiotensin-converting enzyme inhibitors, indomethacin, amphotericin), acute tubular necrosis, congenital renal dysplasia, renal vein thrombosis, and obstructive uropathies (posterior urethral valves, neurogenic bladder, bilateral ureteropelvic junction or ureterovesical junction obstruction). 

The infant described in the vignette, who has not passed urine 50 hours after birth and who has a palpably full bladder, should be evaluated thoroughly. Anuria in a newborn for more than 24 hours warrants an evaluation that includes a thorough history (including obstetric history and drug exposure), review of any prenatal ultrasonography images, assessment for evidence of perinatal asphyxia or sepsis, and a family history of renal disease. The physical examination should address the genitalia, abdomen, and flanks as well as any signs of edema or oligohydramnios sequence. Laboratory evaluation should attend to serum electrolytes, urea nitrogen and creatinine, urinalysis, urine culture, and urinary electrolytes and creatinine. To obtain urine and complete the evaluation of the patient, a urinary catheter must be placed. Doing so will answer two questions:

Are the urethra and bladder outlet patent or obstructed? Have the kidneys produced any urine?

Once urine is obtained, the laboratory evaluation can be completed and a fractional excretion of sodium (FENa) calculated to assist in distinguishing prerenal ARF (FENa ≤1.0) from intrinsic ARF (FENa >1.0). If no urine can be obtained by catheterization, ultrasonography of the kidneys, ureters, and bladder should be performed. Neither nuclear renal scan nor intravenous pyelography should be performed until urine flow is established. A urologist may be consulted, but bladder catheterization should be performed first.

Question 189
You are seeing a 10-year-old boy and his 13-year-old sister for the first time. When you review the medical records provided by their mother, you find normal medical histories, vital signs, and physical examination results for the children. However, the family history indicates that two of the children's uncles are receiving hemodialysis and are deaf and one grandfather died of kidney disease. You obtain a screening urinalysis (UA) in both children. The boy's UA reveals moderate blood, negative protein, and 20 to 30 red blood cells/high/power field (RBC/hpf); the girl's UA reveals trace blood with 5 to 10 RBC/hpf. 

Of the following, the MOST accurate statement regarding the prognosis for these children is that

a) the boy will develop end-stage renal disease (ESRD); the girl will not develop ESRD

b) the chances of developing ESRD are equal in the boy and girl

c) the boy will develop ESRD with hearing deficits; the girl will not develop ESRD

d) the boy will develop ESRD and esophageal leiomyomatosis; the girl will develop only hearing deficits

e) the boy will develop ESRD and giant cell thrombocytosis; the girl will develop only ESRD

answer C

Alport syndrome (hereditary nephritis) is an uncommon disease, affecting about 1 in 5,000 persons. There are several modes of inheritance, the most common being X-linked. Although there is a male-to-female ratio of 1:1, men are affected earlier and more severely than women. Other modes of inheritance include autosomal dominant, autosomal recessive, and heterogeneous. Females who have the defective gene on one of their two X chromosomes usually are asymptomatic, although they may exhibit some degree of minor renal insufficiency; most females who have Alport syndrome have some blood in the urine. Males who have the defective gene usually develop renal failure between the second and third decades of life. 

In most cases, the mutation lies in abnormal collagen type IV (COL4A) protein that is an essential part of the glomerular basement membrane. Other conditions that may be inherited and present with hematuria, such as benign familial hematuria and thin membrane disease, are associated with significantly more favorable renal outcomes than is seen with Alport syndrome. 

The primary characteristics of Alport syndrome are progressive renal failure, sensorineural hearing deficits, and abnormalities of the lens of the eye (lenticonus). Uncommon associated conditions include immunologic abnormality of skin, disorders of platelets, abnormalities of white blood cells, and smooth muscle tumors. 

Alport syndrome can be diagnosed by several methods. Most commonly, it is diagnosed initially by testing the urine (for blood) of persons who have an affected family member. The urine result may be confirmed by performing a kidney biopsy and assessing for the presence or absence of the COL4A protein. In certain cases, testing for the abnormal gene in Alport syndrome may be performed. 

The strong family history of renal disease with associated hearing deficits reported for the boy in the vignette is very suggestive of Alport syndrome. Based on the usual mode of inheritance, it can be assumed that the boy will develop end-stage renal disease, but his sister may develop only minor kidney disease or simply be a carrier of the gene. The family history suggests that the boy likely also will develop some degree of hearing deficits. Unusual associated anomalies, including esophageal leiomyomatosis and giant cell thrombocytopenia, are seen only occasionally in Alport syndrome and usually are associated with autosomal modes of inheritance. The family history indicates that this boy has inherited the disease through an X-linked pattern.

Question 147
You are evaluating a very low-birthweight (VLBW) preterm infant who experienced polyuria in the first 72 hours after birth. No diuretics have been prescribed, and there is no glycosuria, hematuria, or obvious anasarca on examination. You collect a urine sample to measure electrolytes and creatinine and simultaneously obtain a blood sample to measure serum electrolytes and creatinine. 

Of the following, the MOST correct statement regarding sodium handling in the VLBW infant is that

a) fractional excretion of sodium is lower than in term infants
b) intravenous sodium supplementation is necessary from birth
c) phototherapy increases sodium requirements
d) sodium excretion increases with gestational age
e) water losses generally exceed sodium losses
answer E
The fractional excretion of sodium (FENa) is a measure of renal handling of solute. The equation for calculating the FENa is: 

FENa = [(Urine Na x Plasma Cr)/(Plasma Na x Urine Cr)] x 100 Example: [(90 x 0.9)/(145 x 120)] x 100 = 0.5 

Sodium is reabsorbed in the proximal renal tubule. In the preterm kidney, a number of factors affect the renal handling of sodium. First, the renal blood flow increases throughout gestation in the fetus and in the first week of postnatal life. Second, the glomerular filtration rate increases throughout the first postnatal week. Third, the extracellular fluid compartment, where most of the total body content of sodium is located, is greatest in the most preterm infants. Depending on the degree of prematurity, the functional number of nephrons may be reduced significantly (nephrogenesis is not complete until after 36 weeks' gestation), and renal efficiency in handling solute load is reduced accordingly because sodium transporter activity in the renal tubules is immature. Additionally, the premature kidney has poor concentrating ability, with maximal urinary concentration of 600 to 800 mOsm/L in the first 2 weeks of postnatal life. This results in a high risk of hypervolemia and hyponatremia (due to dilution) for the preterm infant who is given too much water. However, because of postnatal adjustments in fluid compartments (Item C147A), the addition of sodium to intravenous fluids for the preterm neonate is largely unnecessary in the first 24 to 72 hours after birth. 

The very low-birthweight (VLBW) newborn described in the vignette has polyuria, generally defined as a urine output of greater than 6 mL/kg per hour. Causes typically include iatrogenic overhydration, diabetes insipidus (genetic or sometimes related to intracranial pathology), hyperglycemia with a corresponding osmotic drag of water and the occurrence of glycosuria, or anatomic renal problems such as an obstruction that has been relieved. Water losses in the VLBW newborn generally exceed solute (sodium) losses, especially in cases of polyuria, and dehydration with elevated serum sodium concentrations may result. 

As noted previously, sodium excretion (FENa) decreases with increasing gestational age and postnatal age. Accordingly, the FENa is higher in a preterm newborn than in a term infant. Phototherapy increases fluid (water) requirements for the VLBW newborn, but not sodium requirements. Intravenous sodium supplementation is not necessary in most VLBW newborns in the first 24 to 72 hours of postnatal life.

Question 158
You are evaluating a 10-year-old girl for a health supervision visit. Her weight and height are at the 50th percentile for age, her blood pressure is 108/64 mm Hg, and there are no unusual findings on physical examination. A screening urinalysis shows a specific gravity of 1.030, pH of 6.5, 2+ blood, and no protein. Urine microscopy reveals 5 to 10 red blood cells/high-power field.

Of the following, the MOST appropriate next step is

a) abdominal computed tomography scan
b) antinuclear antibody and complement measurement
c) blood urea nitrogen and creatinine measurement
d) referral for cystoscopy
e) repeat urinalysis in 2 weeks
answer E

The child who has asymptomatic, isolated microscopic hematuria is seen frequently in the ambulatory setting. Results of a urine dipstick test in patients who have hematuria are positive for blood, indicating the presence of hemoglobin or myoglobin. A microscopic evaluation that reveals more than 5 red blood cells/high-power field, as described for the girl in the vignette, confirms the presence of hematuria. Because isolated microscopic hematuria has been found in 4% of children on at least one of four tested samples, evaluation is not recommended unless hematuria is present on at least two of three urine samples. Accordingly, the girl in the vignette should undergo repeat urinalysis in 2 weeks. The prevalence of hematuria in two of three samples is 1% in females and 0.5% in males.

Red blood cells in the urine may arise from the kidney (glomerular or nonglomerular), ureter, bladder, or urethra. Persistent hematuria demands evaluation. It is customary to evaluate renal function by measuring blood urea nitrogen and creatinine and to obtain a complete blood count and platelet measurement (looking for thrombocytopenia as a possible a possible cause) and an erythrocyte sedimentation rate (looking for an underlying inflammatory cause of hematuria). In addition, serologic tests, including complement components 3 and 4, antinuclear antibody, and anti-double-stranded DNA, are recommended to look for markers of immune complex-mediated glomerulonephritis, which can be seen with postinfectious nephritis, membranoproliferative glomerulonephritis, and lupus nephritis. Recommended urine studies consist of urinalysis with microscopy, urine protein and creatinine measurement, and urine culture. Measurement of a urine calcium-to-creatinine ratio is advocated by some but is not universally supported. Finally, abdominal computed tomography scan is not indicated in teh evaluation of the patient who has isolated hematuria. This test may be helpful in identifying renal tumors, but these neoplasms usually can be diagnosed by ultrasonography.

The absence of symptoms in children who have isolated microscopic hematuria allows the practitioner to defer urgent evaluation because the likelihood of an underlying systemic disease or a disease limited to the urinary tract that warrants urgent attention is low. Similarly, patients who have microscopic hematuria unaccompanied by proteinuria are unlikely to have a significant disruption of the glomerular capillary barrier. On the other hand, if a child is asymptomatic but has hematuria and proteinuria, evaluation should proceed promptly, looking for an underlying renal parenchymal disorder such as glomerulonephritis. Cystoscopy rarely is indicated in pediatrics, and the decision to pursue this invasive evaluation should be made by a pediatric urologist.

Question 203
Voiding cystourethrography in a 9-month-old boy who has new-onset febrile urinary tract infection reveals grade II vesicoureteral reflux (VUR). The parents ask you about their son's prognosis.

Of the following, you are MOST likely to explain that

a) approximately 80% of children who have newly diagnosed febrile urinary tract infections have VUR when tested
b) once VUR is established, no follow-up radiologic testing is indicated
c) males have a worse prognosis than females
d) referral to urology for ureteral reimplantation is warranted
e) unilateral grade II reflux has a high likelihood of resolution within 5 years of the diagnosis
answer E
A child who has a febrile urinary tract infection (UTI) has a 30% to 50% likelihood of having underlying vesicoureteral reflux (VUR). VUR is the reflux of urine from the bladder into the ureter and possibly kidney across the ureterovesical junction (UVJ). It may be caused by anatomic abnormalities of the UVJ or bladder (eg neurogenic bladder) or bladder outlet dysfunction (eg posterior urethral valves). VUR is estimated to occur 10 times more frequently in Caucasians than in African-Americans. Males and females are nearly equally affected, and their prognosis is similar.

There appears to be a strong familial association for VUR, with approximately 30% of siblings of an index case also having VUR when studied by voiding cystourethrography (VCUG). Despite this association, screening of asymptomatic siblings of affected children is controversial because VCUG is an invasive procedure and the benefit of identifying and treating (with prophylactic antibiotics) a child who is well and lacks symptoms is uncertain. At present, there is no consensus of opinion, although the trend is not to study asymptomatic older siblings who are toilet trained; some recommend that asymptomatic siblings younger than 1 year of age undergo VCUG.

The American Academy of Pediatrics recommends performing ultrasonography and VCUG in all children after their first febrile UTI. The present standard of care for patients who have VUR is to receive prophylactic antibiotics until the reflux has resolved. Patients typically undergo a follow-up VCUG every 12 to 18 months; the time between VCUG studies is somewhat dependent on the age of the patient and the severity of reflux.

An international classification system for VUR has grades ranging from mild (grade I) to severe (grade V). A nonsurgical approach is recommended for children who have grades I to III reflux; spontaneous resolution occurred in 80% of cases within 5 years of the diagnosis in one study. Grade IV reflux also often is managed nonsurgically. Grade V reflux traditionally has been managed surgically. A newer technique that involves endoscopic subureteral injection of dextranomer/hyaluronic acid may offer an alternative to conventional ureteral reimplantation surgery. Long-term data for this technique are not yet available.

Question 62
A 4-month-old girl presents with fever. Results of urinalysis include 50 to 100 white blood cells per high-power field and 3+ bacteria. Urine culture is positive for Escherichia coli. Ultrasonography reveals hydroureteral nephrosis of the left upper pole, and voiding cystourethrography shows a filling defect within the bladder (Item Q62A).
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Of the following, in addition to a urinary tract infection, the infant is MOST likely to have

a) bladder diverticulum
b) posterior urethral valves
c) ureteral stone
d) ureteropelvic junction obstruction
e) ureterocele
answer E

A ureterocele is a cystic dilation of the ureter where it inserts into the bladder. An intravesical ureterocele is contained entirely within the bladder. When a portion of the defect extends beyond the bladder (to the urethra or bladder neck), an extravesical ureterocele is present. Typically, the pelvocaliceal system draining into the ureterocele is obstructed. The incidence of ureteroceles in children is estimated between 1 in 5,000 and 1 in 10,000. Ureteroceles are associated with a duplex collecting system in 80% of children; the remainder are associated with a single collecting system. Ureteroceles are four times more common in females than males and occur almost exclusively in Caucasians.

A ureterocele is associated most commonly with a complete duplication of the renal collecting system (more common in the left kidney) where the involved ureter is linked to that draining the upper pole moiety. This lesion, which extends beyond the ureterovesical junction, results in ureteral obstruction, with hydroureteral nephrosis of the involved renal unit, usually the upper pole, as described for the infant in the vignette. A ureterocele often results in a mass lesion within the bladder that may be seen on bladder ultrasonography or indirectly as a filling defect of the bladder on voiding cystourethrography (Item C62A). The lower pole of the kidney of a duplex collecting system may drain into an orthotopic site and is associated with vesicoureteral reflux (VUR) in approximately 50% of cases. In addition, VUR is seen in approximately 25% of the kidneys contralateral to the duplex kidney that has a ureterocele.

Ureteroceles most commonly are associated with urinary tract infection in infants, although 25% are detected antenatally. Older children present with voiding symptoms or hematuria associated with minimal trauma. Surgical treatment is aimed at relieving the obstruction, preserving the functioning nephron mass, removing nonviable tissue that may result in infection, and treating VUR. Based on patient symptoms, treatments include upper pole nephroureterectomy, endoscopic incision of the ureterocele for relief of obstruction, and clinical observation.

Ureteropelvic junction obstruction (Item C62B), ureteral stones (Item C62C), and posterior urethral valves (Item C62D) cause hydronephrosis that involves the entire kidney, not just a portion, as is seen with a ureterocele. In addition, in posterior urethral valves, the hydronephrosis is bilateral. A bladder diverticulum (Item C62E) results in an outpouching of the bladder wall without a filling defect in the bladder.

For other imaging please see Pedialink question 62 from 2008 exam

Question 188
During the routine examination of a 1-day-old term infant, you palpate an abdominal mass. His growth parameters and blood pressure are within normal limits.

Of the following, the MOST likely explanation for the mass is

a) bowel duplication
b) multicystic dysplastic kidney
c) neuroblastoma
d) renal vein thrombosis
e) Wilms tumor
Answer B
A palpable abdominal mass in the newborn usually is related to the kidney. The most common lesions responsible are multicystic dysplastic kidney (MCDK) and hydronephrosis due to ureteropelvic junction (UPJ) obstruction.

Anomalies such as MCDK are detected either on in utero ultrasonography or postnatally as an abdominal mass. On ultrasonography, the lesion is associated with large renal cysts that are noncommunicating (Item C188A). An MCDK is a nonfunctioning nephron unit; a patient who has a unilateral MCDK and a normal contralateral kidney is considered to have a single kidney. The incidence of MCDK is estimated at 1 in 4,000 live births. An additional important aspect of MCDK is that vesicoureteral reflux (VUR) occurs in approximately 30% of cases into the functioning, contralateral kidney. Also, approximately 15% of contralateral kidneys may have a component of obstruction. The standard approach to an infant in whom a unilateral MCDK is diagnosed begins with the institution of prophylactic antibiotics (based on the 30% risk of VUR in the contralateral kidney). Voiding cystourethrography and a diuretic renal scan (DRS) should be obtained. The DRS generally demonstrates normal uptake by the "healthy" contralateral kidney and absence of uptake in the region of the nonfunctioning MCDK.

If not diagnosed by in utero ultrasonography, hydronephrosis may present as an abdominal mass in the newborn period. The most common cause is UPJ obstruction. More rarely, it is caused by ureterovesical junction (UVJ) obstruction, single-system ureterocele, or VUR. The approach to a patient in whom hydronephrosis is suspected begins with renal/bladder ultrasonography to confirm the hydronephrosis and screen for other lesions while assessing the contralateral kidney. Prophylactic antibiotics are recommended, followed by voiding cystourethrography to look for VUR and a technetium-99m mercaptoacetyltriglycerine (MAG-3) radioisotope scan with furosemide to screen for UPJ or UVJ obstruction.

Less common causes of an abdominal mass in a newborn include gastrointestinal abnormalities (eg, bowel duplication), neuroblastoma, renal vein thrombosis, and Wilms tumor (rare in this age group).

Question 117
A 4-year-old boy presents for a health supervision visit, and in the course of the visit, his mother discloses that ever since the birth of his 2-month-old sister, the boy has resumed bedwetting, which had ceased to be a regular occurrence. He is dry during the day and has no stool incontinence. Past medical history reveals that the child has never been hospitalized, had a negative urine culture at age 9 months associated with a fever, and was toilet trained completely at age 3, with only episodic bedwetting about once every month. Physical examination reveals a happy, playful child whose growth and developmental parameters are normal for age and who has a circumcised penis and normal findings on scrotal examination. Urinalysis of a specimen obtained via clean catch urination shows normal results. 

Of the following, the next BEST step in the management of this boy is to

a) begin imipramine therapy at bedtime
b) obtain urine for culture and sensitivity
c) perform renal ultrasonography
d) reassure the mother that this is most likely a temporary regression
e) refer the boy for voiding cystourethrography
answer D

Bedwetting (nocturnal enuresis) is primary if the child has never been dry at night. It is secondary when a child has previously sustained dryness at night and subsequently resumes bedwetting. Only 2% to 3% of children who have nocturnal enuresis have a contributing physical problem; most have either diminished bladder capacity (also evidenced by daytime wetting or dribbling) or diminished nocturnal arousal (also evidenced by failure to awaken with wet clothes). This is a maturational problem, and parents should be reassured that the problem generally resolves over time. Essentially, a child who has enuresis is unable to awaken to the sensation of a full bladder or unable to awaken to urinate in the toilet. Secondary enuresis usually represents a "relapse" of physiologic primary enuresis. True regression due to psychological stressors often results in diurnal enuresis or other behavioral regressions. 

No specific evaluation with laboratory tests or imaging is required for either primary or secondary enuresis other than a clean voided specimen for urinalysis to exclude diabetes and infection. 

Enuresis may be treated with expectant management. Other treatment modalities include alarms and medications. Alarms may have a better long-term success rate than medications such as desmopressin, imipramine, or oxybutynin. These medications have good short-term success rates but also are associated with more adverse effects.

