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INTRODUCTION
Pediatric renal cystic diseases encompass a wide spectrum of 
sporadic or genetically determined congenital or acquired 
conditions that include cysts in 1 or both kidneys. These cysts are 
fluid-filled cavities derived primarily from tubules and enclosed 
by a layer of epithelial cells. They are uncommon in children 
and are often incidental findings on radiographic imaging. 

The basic process of renal cyst formation involves 3 primary 
steps: proliferation of epithelial cells within the renal tubules, 
accumulation of fluid within this tubule segment, and altered 
arrangement and maintenance of the extracellular matrix. 
Recently, growing scientific evidence points to several genes 
defective in the signaling pathway within the primary cilium 
that result in cyst formation. Primary cilia are nonmotile 
sensory organelles that monitor the extracellular environment 
and modulate the proliferation and differentiation of tubular 
epithelium. Ciliopathies may show an isolated renal phenotype 
but may also result in extrarenal manifestations since primary 
cilia are present in nearly every major organ.

The classification of pediatric renal cystic disease is largely 
determined by whether the disease is heritable or nonheritable. 
Heritable diseases with renal cyst formation include autoso-
mal recessive polycystic kidney disease (ARPKD), autoso-
mal dominant polycystic kidney disease (ADPKD), juvenile 
nephronophthisis-medullary cystic disease complex, von 
Hippel-Lindau disease (VHL), tuberous sclerosis complex and 
Bardet-Biedl syndrome. Table 1 illustrates this list of diseases 
with their chromosomal defects and renal and extrarenal find-
ings. Nonheritable cystic diseases include multicystic dysplastic 
kidney disease (MCDK), simple or multiloculated cysts, and 
pyelogenic and parapelvic cysts.

NONHERITABLE CYSTIC DISEASES
MCDK. MCDK is the most common cause of renal cystic 
disease and the second most common cause of abdominal mass 
in a newborn (most common being hydronephrosis). It has an 
estimated incidence of 1 per 1,000 to 4,000 live births.1,2 Typi-
cally, the kidney resembles “a bunch of grapes” with noncom-
municating cysts of variable size and consists of an underdevel-
oped pelvicalyceal system, ureter and renal vessels.3 

It is important to distinguish the terms multicystic and 
polycystic. Although both terms mean “many cysts,” the term 
polycystic refers to renal units developed normally without 
dysplasia, and it is exclusively restricted to inherited entities 
as such ARPKD and ADPKD. The term multicystic refers to 
a dysplastic kidney that resulted from aberrant renal develop-
ment. By definition, the multicystic dysplastic kidney has no 
function, with a normal contralateral kidney that may exhibit 
compensatory hypertrophy. 

Clinical Features: Most cystic diseases are initially identi-

fied on prenatal ultrasonography during routine ultrasound 
checkups. Postnatal detection without an abnormal prenatal 
ultrasound is uncommon. The most significant clinical feature 
in these patients is a functionally solitary contralateral kidney 
with involution of the MCDK.4 The contralateral kidney is 
often associated with anomalies, most commonly vesicoure-
teral reflux (up to 43%), ureteropelvic junction obstruction (up 
to 12%) and ureterovesical junction obstruction (2%).2,5,6 On 
ultrasound, MCDK typically has a distribution of cysts through-
out the kidney with variable sizes without a large central cyst or 
any visible communications among the cysts (fig. 1, A). MCDK 
can be confused with hydronephrosis secondary to ureteropel-
vic junction obstruction; however, in hydronephrosis, connec-
tions from peripheral cystic structures to a central cyst can be 
demonstrated (fig. 1, B). In addition, radioisotope studies such 
as dimercaptosuccinic acid or technetium-99m mercaptoacetyl-
triglycine scans can help differentiate between a nonfunction-
ing MCDK and a hydronephrotic, obstructed kidney. 

End-Stage Renal Disease (ESRD) and Malignancy Risk: 
Recent studies have demonstrated low rates of hypertension, 
from 1.5% to 6%.5 In a review of over 1,000 children with unilat-
eral MCDK, Narchi demonstrated that the risk of hypertension 
in these patients was not higher than in the general popula-
tion.7 As well, a meta-analysis by Narchi revealed no evidence 
to support any association between MCDK and Wilms tumor.8 

As such, given the benign nature of the disease, invasive proce-
dures such as nephrectomy are no longer indicated as part of 
the management of MCDK.

Treatment: The natural progression of the MCDK is invo-
lution, which may occur prenatally, soon after birth or over 
several years.5 By age 10, the probability of an MCDK to invo-
lute is over 50%, particularly for an MCDK with initial size less 
than 5–6 cm.9 Regarding contralateral renal anomalies, recent 
series suggest that screening for vesicoureteral reflux with 
voiding cystourethrogram is unnecessary, as the majority were 
low-grade and not clinically significant.10 As such, unless ultra-
sound demonstrates a significant abnormality, voiding cysto-
urethrogram is not routinely recommended.4 Given the benign 
nature of MCDK and low incidences of malignancy and clini-
cally significant clinical sequelae, conservative management 
and limited followup are preferred. Consensus of the current 

ABBREVIATIONS: autosomal dominant polycystic kidney disease (ADPKD), autosomal recessive polycystic kidney disease 
(ARPKD), computerized tomography (CT), end stage renal disease (ESRD), multicystic kidney disease (MCDK), renal cell 
carcinoma (RCC), von Hippel Lindau disease (VHL)

Figure 1. Renal ultrasound of 4-day-old male with right MCDK 
(A) and left urinary tract dilatation (B). Note communication 
of left upper pole dilatation with renal pelvis (B), distinguishing 
this from noncommunicating cysts of variable size (A).
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literature includes performing an initial postnatal ultrasound, 
an ultrasound at age 1 year and additional imaging based on 
abnormal contralateral kidney, presence of urinary tract infec-
tions, abnormal blood pressure or enlarging MCDK.9 

Simple and complex cysts. Simple renal cysts are uncommon 
in children, with an average incidence of less than 1%.11 These 
cysts are usually found in nondiseased kidneys and can arise 
from any portion of the nephron. The pathogenesis of simple 
renal cysts in children is not well-known, although numerous 
theories have been proposed, including involvement of calyceal 
diverticula and obstruction of renal tubules.12 They can vary in 
size, are typically oval or round in shape, and can be solitary or 
multiple. Simple cysts become increasingly common with age, 
with an incidence as high as 50% after age 60 years, and there-
fore are often considered as an acquired lesion.13 

Clinical Features: Most simple cysts are asymptomatic and 
are discovered incidentally on imaging. However, large cysts 
can produce abdominal pain, hematuria if ruptured and even 
hypertension from segmental ischemia.14 On ultrasound, 
simple renal cystic lesions have well-defined and thin walls, are 
anechoic with no elements within the cyst and do not communi-
cate with the renal pelvis. On computerized tomography (CT), 
simple cysts have density similar to water without enhancement 
after injection of contrast medium. Enhancement of cystic walls 
or septa should raise a high index of suspicion for neoplasm.12 

Treatment: Malignant transformation of renal cysts to cystic 
renal cell carcinoma (RCC) in children is very rare, unlike in 
adults. A modified Bosniak classification with risk stratifica-
tion has been proposed for the pediatric population (table 2), 
although caution should be used with this modified system, as 
interrater reliability for intermediate-risk renal cysts in particu-
lar has been shown to be inconsistent.15–17  In the absence of 
clinical symptoms, Bosniak categories I and II cysts are usually 
benign and can be safely followed with periodic ultrasounds, 
while categories III and IV warrant radical nephrectomy, since 
over 90% of cases can harbor malignant pathology. Simple 
renal cysts are considered Bosniak category I and therefore 
should not be surgically explored if the patient is asymptomatic. 
Indications for surgical intervention on simple cysts are primar-
ily related to symptomatology: bleeding, pain, stone formation 
and superimposed infection.18 Otherwise, asymptomatic simple 
renal cysts should be managed conservatively with serial ultra-
sounds to evaluate for growth and clinical changes. 

Multiloculated cysts (cystic nephroma). Benign multilocular 
cyst, or cystic nephroma, is considered the terminally differenti-
ated, benign spectrum of Wilms tumor, with the most malignant 
extreme of the spectrum being cystic Wilms tumor. Multilocu-
lated cyst is considered histologically and clinically different 
from multicystic disease. 

Clinical Features: In children, most cases occur before the 
age of 4 years, and the patient is twice as likely to be male.19 This 
differs in adults, where most cases are discovered after the age 
of 30 and predominantly in females. The most common find-
ing is an asymptomatic abdominal mass. Histologically, these 
lesions are bulky and typically well-circumscribed. While they 
can be locally invasive, there has been no evidence to suggest 
that benign multiloculated cysts can transform into cystic Wilms 
tumor.20 

Treatment: Imaging is helpful to distinguish multilocular 
cysts from multicystic kidneys, but no study can reliably identify 
benign multilocular cysts from their more malignant counter-

parts. Therefore, once a multilocular cystic lesion is diagnosed 
radiographically, surgical excision is required to determine its 
histological variant. Partial nephrectomy is a feasible option if 
there is well-preserved renal tissue. Any multiloculated cystic 
lesions with components of Wilms tumor should follow the 
National Wilms Tumor Study recommendations for staging and 
management.21 

Pyelogenic, parapelvic and renal sinus cysts. Pyelogenic cyst, 
also known as calyceal diverticulum, is an outpouching of the 
collecting system in the corticomedullary region, and it is typi-
cally located in the upper or lower pole. These diverticula are 
usually asymptomatic unless they develop calculi that obstruct 
the narrow channel into the calyx. They can be difficult to distin-
guish radiographically from renal cyst unless contrast medium 
is given. Parapelvic and renal sinus cysts, on the other hand, are 
more readily identifiable on imaging as cysts that arise within 
the parenchyma and hilum, respectively. These cysts are gener-
ally discovered incidentally and are considered benign.

INHERITABLE CYSTIC DISEASES
ARPKD. ARPKD is a hereditary renal cystic disorder that 
carries a high mortality rate. The incidence of ARPKD has 
been estimated to be anywhere from 1 in 10,000 to 50,000 
births.22 However, the true incidence of ARPKD may be higher, 
since as many as 50% of affected individuals die in the neona-
tal period prior to a definitive diagnosis.22 ARPKD is often 
referred to as infantile polycystic kidney disease, although 
ARPKD can present at any time from the antenatal period to 
young adulthood. The most severe forms of the disease appear 
earliest in life, with milder cases of the disease more apparent 
later in adolescence.

Mutations of a single gene, PKHD1, which produces a protein 
called fibrocystin and is located on chromosome 6, are respon-
sible for the disease. Fibrocystin is located in the basal body 
area of the primary cilium and plays a vital role in microtu-
bule organization and terminal differentiation of the collecting 
duct and biliary systems.23 As such, once ARPKD is suspected 
prenatally, genetic counseling and evaluation are indicated.

Clinical Features: ARPKD is always associated with some 
degree of hepatobiliary disease, including congenital biliary 
dysgenesis and periportal fibrosis. Patients can develop portal 
hypertension and nonobstructed dilatation of biliary ducts 
later in life and ultimately may require liver transplantation.23 
Infants with oligohydramnios in utero often are born with 
Potter facies, limb deformities and respiratory distress from 
pulmonary hypoplasia. Oligohydramnios is a poor prognos-
tic factor for renal insufficiency immediately after birth.24 In 
addition, at birth, patients usually present with large, palpable 
flank masses. On prenatal or newborn ultrasound, kidneys 
can appear severely enlarged, homogeneous and hyperecho-
genic with poor corticomedullary differentiation. The increased 
echogenicity on ultrasound is largely due to tightly compacted 
dilated collecting ducts causing numerous microcysts within the 
parenchyma (fig. 2).

ESRD and Malignancy Risk: Severe forms of ARPKD 
typically manifest prenatally, leading to renal insufficiency in 
utero, oligohydramnios and pulmonary hypoplasia. Peritoneal 
dialysis may be required within the first few days postnatally 
to help prolong survival until kidney transplantation is possi-
ble.25 Patients who live past the perinatal period can have some 
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degree of improvement in renal function due to continued 
renal maturation.26 These children will still very likely develop 
hypertension, although the mechanism of this is unclear. It can 
be present in patients with normal renal function and some-
times be the only presenting feature for those not diagnosed 
with ARPKD perinatally.26 To date, there is no association of 
ARPKD with any renal neoplasms.

Treatment: There is no cure for ARPKD. If the kidneys 
are particularly large during the neonatal period, diaphrag-
matic movement and respiratory expansion can be compro-
mised, which would necessitate removal of 1 or both kidneys 
to improve oxygenation. Infants without significant renal or 
respiratory insufficiency should be followed closely. Polyuria 
and renal concentrating defects are common, making most chil-
dren prone to significant dehydration, especially during acute 
bouts of illness.27 Advances in renal replacement therapy and 
transplantation have improved survival of ARPKD patients, 
with over 50% survival rate at age 10 years.22 Aside from renal 
complications, surviving children should be monitored and 
treated for clinical consequences of hepatobiliary fibrosis, such 
as portal hypertension and esophageal varices.

ADPKD. ADPKD is the most commonly inherited renal 
cystic disease, occurring at an incidence of approximately 1 
in 400 to 1,000.28 The disease typically is diagnosed between 
the fourth and fifth decades of life, although the condition has 
been identified in infants.29 Renal cysts can form in all tubular 
segments, with the proximal tubule being the most common site 
of involvement.27 

Two mutated genes are responsible for ADPKD. PKD1, 
which is mapped to chromosome 16 and encodes polycystin-1, 
is responsible for 85% of cases. PKD2, the gene for polycystin-2 
on chromosome 4, accounts for the remaining 15%.11 Polycys-
tins are transmembrane proteins involved with the function 
of the primary cilium on renal tubular cells.30 Like ARPKD, 
malfunction of primary cilia leads to aberrant proliferation of 
renal epithelial cells and formation of cysts. Patients with PKD1 
mutation have the more rapidly progressive form of the disease 
and begin developing renal cysts by the age of 20.11 

Clinical Features: Signs and symptoms of ADPKD typically 
occur after age 30 years.31 Pain is the most common presenting 
symptom in adults, likely from mass effect of the cysts, bleed-
ing within the cysts, stone formation or urinary tract infections. 
Hematuria is seen in 50% of patients.32 Similar to ARPKD, 
ADPKD is a multiorgan disease. Hepatic cysts are the most 
common extrarenal finding in ADPKD patients, but cysts can 
also form in the spleen, pancreas, arachnoid membrane and 
seminal vesicles.25 Mitral valve prolapse and diverticulitis have 
also been associated with ADPKD.33,34 Berry aneurysms of the 
circle of Willis can be seen in up to 30% of cases, and 9% of 
these patients die from subarachnoid hemorrhages.28,35 Ultraso-
nographic criteria for diagnosis of ADPKD in individuals with 
a positive family history include 2 cysts in 1 or both kidneys if 
under age 30 years, 2 cysts in each kidney if between the ages of 
30 and 59, and 4 cysts in each kidney if older than 60 (fig. 3).36

ESRD and Malignancy Risk: ADPKD is a common cause of 
renal failure, with up to 15% of patients needing hemodialysis 

Figure 2. A, renal ultrasound of newborn child with ARPKD demonstrates a markedly enlarged kidney measuring 7.5 cm with 
cylindrical cysts in medulla and cortex, representing ectatic collecting ducts. B, liver ultrasound reveals multiple cystic spaces of 
varying sizes, likely dilated intrahepatic bile ducts. C, CT of abdomen and pelvis with contrast of same child at 3 months old. Liver 
and right kidney (13 cm) have enlarged considerably since birth, causing significant abdominal distention and stomach and bowel 
compression, as well as upward displacement of diaphragm with low lung volumes. Left kidney is surgically absent.
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by adulthood.28 Renal cysts can become quite large and 
compress the renal vascular system, consequently activating 
the renal-angiotensin-aldosterone system.31 Risk factors for 
early onset of ESRD include PKD1 mutation, onset of hyper-
tension prior to age 35 years, sickle cell trait, male gender and 
first episode of hematuria prior to age 30.37 There is currently 
no evidence to suggest any association between ADPKD and 
RCC. However, RCC is often diagnosed at a younger age in 
patients with ADPKD and is more commonly bilateral, multi-
centric and sarcomatoid.38

Treatment: Treatment for ADPKD centers around delaying 
the onset of ESRD by tightly controlling blood pressure. Even 
in the absence of renal insufficiency, over 60% of these patients 
have hypertension, which increases their risk of cardiac disease 
and intracranial hemorrhage.31 Hypertensive management is 
particularly important in patients with intracranial aneurysms. 
Screening for asymptomatic berry aneurysms is currently not 
recommended, except for those individuals who have a family 
history of aneurysm or subarachnoid hemorrhage or prior 
medical history of aneurysm rupture, or those being screened 
in preparation for major surgery or work in a high-risk occu-
pation.39 In general, conservative management of renal cysts is 
preferred, unless the patient experiences chronic pain or recur-
rent infections, in which case imaging-guided cyst aspiration or 
minimally invasive cyst unroofing is recommended.

Juvenile nephronophthisis-medullary cystic disease complex. 
This complex describes 2 diseases that share common histo-
logical and gross pathological features. They are both defined 
by the presence of small cysts at the corticomedullary junction 
as well as interstitial fibrosis and damage that usually lead to 
ESRD.40 Juvenile nephronophthisis is an autosomal recessive 
disease that has been linked to mutations in chromosome 2.41 
Meanwhile, medullary cystic kidney disease is inherited in an 
autosomal dominant fashion and mutated genes have been 
mapped to chromosomes 1 and 16.42  

	 Clinical Features: Due to a tubular concentration 
defect, most cases of both disorders have common symptoms 
of polydipsia and polyuria. Juvenile nephronophthisis presents 
earlier, usually within the first decade of life. Only juvenile 

nephronophthisis is associated with extrarenal findings, with up 
to 20% of cases associated with retinitis pigmentosa, a combi-
nation known as the Senior-Løken syndrome.40 Other concomi-
tant conditions may include ocular motor apraxia, hepatic 
fibrosis, Joubert syndrome and Bardet-Biedl syndrome.43

ESRD and Malignancy Risk: ESRD develops early in 
patients with nephronophthisis, usually 5 to 10 years after 
initial presentation and almost always before the age of 25 
years.43 ESRD in medullary cystic kidneys develops later 
in life, during the third or fourth decade. Treatment of this 
complex is primarily supportive, with emphasis on preserving 
renal function, and delaying dialysis and transplantation for as 
long as possible. 

Malformation syndromes associated with renal cysts. Tuber-
ous sclerosis, with an incidence of 1 in 6,000 children, is clas-
sically described as a triad of epilepsy, mental retardation and 
adenoma sebaceum.44 In 25% to 40% of patients, it is trans-
mitted as an autosomal dominant trait. Mutations in TSC1 on 
chromosome 9 and TSC2 on chromosome 16 are responsible 
for this disorder.45 Renal features include cysts, angiomyoli-
poma and RCC. Renal cysts can occur in 20% of patients and 
often appear in children younger than age 3 years. In children 
with multiple cysts but no family history of polycystic kidney 
disease, tuberous sclerosis should be considered. Angiomyoli-
pomas can occur in 40% to 80% of tuberous sclerosis patients 
and are usually multiple and bilateral.46 Most tuberous sclerosis 
patients do not develop ESRD unless the growths of the cysts 
and angiomyolipoma compromise renal function.

VHL is a neoplastic disorder that has been linked to the 
tumor suppressor VHL gene on chromosome 3.47 Classi-
cally, VHL manifests as hemangioblastomas in the eye and 
central nervous system, cysts within the kidneys, pancreas and 
epididymis, pancreatic tumors, pheochromocytomas and clear 
cell RCC. The most common indicator of VHL is renal cysts, 
which are seen in over 75% of affected people.48 These cysts are 
usually multiple, bilateral and hypothesized to be precancerous 
if larger than 2 cm.48 RCC occurs in up to 50% of patients and 
is the leading cause of death for many. Careful surveillance is 
necessary by the urologist, with the goal of treatment as cancer 
control and renal preservation.

SURVEILLANCE
Routine monitoring of the above-described cystic lesions 
depends primarily on the potential for cystic growth and malig-
nant transformation. Table 1 includes general surveillance 
guidelines for inheritable renal cystic diseases.49–53 Unfortunate-
ly surveillance protocols have not yet been formally established 
for several of these diseases due to their rarity, but the general 
consensus advocates routine annual (more frequent) renal 
imaging as well as urinalysis, blood pressure and renal function 
measurements.  

Congenital anomalies of the kidney and the urinary tract 
can lead to many of these children having a congenital or 
acquired solitary functioning kidney after unilateral nephrec-
tomy. In these children, monitoring of the solitary functioning 
kidney is important to minimize risk of hypertension, protein-
uria and chronic kidney disease. While there are no evidence-
based guidelines for long-term monitoring of renal function in 
this young population, the general consensus is that followup 
should include yearly nephrology visits for blood pressure 

Figure 3. Fifteen-year-old asymptomatic female with ADPKD. 
Multiple anechoic, cortical cysts of varying size are present.
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measurements, urinalysis to monitor for microalbuminuria, 
serum glomerular filtration rate and creatinine levels, as well 
as ultrasounds as indicated.54 Frequency of followup should 
increase to every 3 to 6 months in children showing early signs 
of renal deterioration. In addition, the American Academy of 
Pediatrics recommends that while these children should have 
no restrictions for noncontact sports, they should exercise 
caution on contact and limited-contact sports.55 Individual 
assessment should be made based on the type of sport, and 
protective equipment should be used at all times during the 
activity to reduce risk of injury in the remaining kidney.

SUMMARY
Renal cysts in children can be found in a wide spectrum of 
inheritable and sporadic disorders. Many inheritable diseases, 
in particular ones associated with multisystem anomalies, have 
strong associations with dysfunctions of the primary cilium. 
A careful, concerted effort from various medical and genetic 
disciplines is needed to counsel affected parents on long-term 
goals such as renal preservation, improved quality of life and 
survival. 

DID YOU KNOW?
•	 A multidisciplinary approach is necessary for heredi-

tary complex multisystem cystic disorders and should 
include nephrology, gastroenterology, neonatology and 
genetics counseling.

•	 MCDK is characterized by multiple, noncommunicat-
ing cysts of variable size, usually involutes over time 
without intervention and is often associated with 
contralateral renal anomalies. 

•	 All affected ARPKD individuals have some degree of 
hepatobiliary fibrosis at birth, while ADPKD patients 
are more likely to have liver cysts as they increase in age. 

•	 Juvenile nephronophthisis and medullary cystic 
disease complex is a duo of disorders that share 
common clinical symptoms (polyuria, polydipsia, 
hypertension) and histological pathologies (interstitial 
fibrosis and cysts at the corticomedullary junction).  

•	 Dysfunctions of the primary cilium are often the 
primary cause of cyst development and are respon-
sible for disorders such as ARPKD, ADPKD, juvenile 
nephronophthisis and Bardet-Biedl syndrome.
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Table 1. Characteristics of inheritable renal cystic diseases

Inheritable 
Disease

Chromo-
some 
Defect

Renal  
Findings

Extrarenal  
Findings

Malignancy 
Risk ESRD Risk

Recommended  
Surveillance

ARPKD 6 Echogenic, 
large kidneys

Hepatobiliary 
involvement 
(portal fibrosis, 
biliary  
dysgenesis)

None Very high; 
hypertension and 
concentrating 
defects

Routine surveillance of 
hypertension, hyponatre-
mia, renal function
(no recommended 
protocols due to rarity  
of disease)

ADPKD PKD1: 16
PKD2: 4

Cysts located 
in paren-
chyma; large 
kidneys

Intracranial 
aneurysms; liver, 
spleen and/or 
pancreatic cysts; 
mitral valve 
prolapse

None, but 
RCC often 
diagnosed 
at younger 
age and 
bilateral

Up to 15% of pts 
require dialysis by 
adulthood

Annual urinalysis and 
blood pressure,
renal ultrasounds every  
3 years

Juvenile 
nephro-
nophthisis-
medullary 
cystic disease 
complex

2 Cysts located 
at the corti-
comedullary 
junction

Juvenile neph-
ronophthisis 
only: retinitis 
pigmentosa 
(Senior-Løken 
syndrome), 
hepatic fibrosis, 
ocular motor 
apraxia, Bardet-
Biedl syndrome

None Nephronophthisis 
responsible for 
10%–20% ESRD 
in children and 
leads to early 
ESRD; medullary 
cystic disease 
leads to ESRD in 
3rd or 4th decade

Routine urinalysis, blood 
pressure, renal function 
panel and hematological 
studies;
routine renal ultrasounds
(no recommended  
protocols due to rarity  
of disease)

Tuberous 
sclerosis

TSC1: 9
TSC2: 16

Cysts, angio-
myolipoma, 
RCC

Adenoma seba-
ceum, mental 
retardation, 
epilepsy, cranial 
tumors

3% 
incidence, 
often 
female, 
younger, 
bilateral

Low unless cysts 
and angiomyoli-
poma are large

Annual blood pressure, 
renal function panel;
magnetic resonance 
imaging of abdomen every 
1–3 yrs

VHL 3 Cysts, adeno-
mas, clear cell 
RCC

Pancreatic/epi-
didymal cysts, 
cerebellar 
hemangioblas-
tomas, pheo-
chromocytomas, 
retinal angiomas

About 50% 
of VHL pts

Less likely with 
nephron-sparing 
surgery 

Annual blood pressure, 
annual plasma-free or 
fractionated 24-hour 
urinary free metaneph-
rines starting at age 5 yrs; 
annual magnetic resonance 
imaging of abdomen start-
ing at age 15 
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1.	 A newborn infant girl has a renal ultrasound to follow 
up on an abnormal right kidney seen on a prenatal ultra-
sound.  She is diagnosed with a right MCDK.  A urinalysis 
is normal. The next step is
a.	 observation
b.	 voiding cystourethrogram 
c.	 mercaptoacetyltriglycine/furosemide renogram
d.	 CT urogram

2.	 A 3-year-old girl is seen for polydipsia and polyuria. On a 
renal ultrasound there are multiple small cysts bilaterally at 
the corticomedullary junction.  She is an otherwise normal 
healthy child. Her maternal grandmother has known cysts 
in her kidneys, but otherwise the family history is negative 
for cystic diseases.  The most likely diagnosis is
a.	 autosomal recessive polycystic kidney disease
b.	 medullary cystic kidney disease
c.	 juvenile nephronophthisis 
d.	 Senior-Løken syndrome 

3.	 A 28-year-old woman has a renal ultrasound after her 
father is diagnosed with ADPKD at age 51.  To meet the 
ultrasonographic criteria for ADPKD in individuals with a 
positive family history, she must have
a.	 1 cyst in each kidney
b.	 2 cysts in each kidney 
c.	 2 cysts in 1 or both kidneys 
d.	 4 cysts in either kidney

4.	 A 10-year-old girl has a renal ultrasound performed for 
recurrent nonlateralized abdominal pain. The ultrasound 
shows a 1.5 cm renal cyst in the lower pole of the right 
kidney. The cyst is round and anechoic with a single thin 
septation.  The cyst does not communicate with the collect-
ing system. According to the modified Bosniak system for 
pediatric cysts, the grade of this cyst is
a.	 I
b.	 II
c.	 III
d.	 IV

5.	 The genitourinary anomaly most commonly associated 
with von Hippel-Lindau syndrome is
a.	 chromophobe RCC
b.	 epididymal angioma
c.	 epididymal cysts
d.	 Wilms tumor 
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