
Abstract This case series of 16 patients with autosomal
dominant polycystic kidney disease (ADPKD) describes
4 girls who presented with a urinary tract infection
(UTI). Radiological evaluation revealed that each of
these patients had vesicoureteral reflux (VUR). The fre-
quency of VUR was significantly higher in the patients
with ADPKD compared with otherwise healthy age-
matched children who underwent testing after a UTI
(100% versus 15%, P<0.002). These findings suggest
VUR is an associated somatic anomaly in children with
ADPKD that may contribute to the occurrence of UTI in
this patient population.
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Introduction

Autosomal dominant polycystic kidney disease (ADPKD)
is a relatively frequent hereditary condition, affecting 1 in
every 400–1000 live births [1]. Patients with ADPKD are
usually asymptomatic until the 4th or 5th decade, when
they begin to show signs of kidney disease and renal in-
sufficiency [2]. Occasionally, signs and symptoms, such
as hematuria, back pain, and hypertension, appear during
childhood [3].

Urinary tract infections (UTI) are estimated to occur
in 30%–50% of individuals with ADPKD [2, 3]. The in-

fections are more prevalent in females and are usually
caused by gram-negative enteric bacteria [2, 3]. How-
ever, there has been no prior documentation of an associ-
ation of vesicoureteral reflux (VUR) with ADPKD. In
this report, we present 4 children with ADPKD and UTI
who were shown to have VUR.

Case reports

Patient 1

A 2-year-old Caucasian girl presented with an Escherichia coli
UTI. Renal ultrasonography revealed multiple small cysts in both
kidneys consistent with ADPKD, but no hydronephrosis. The 
family history included ADPKD in the father, the paternal grand-
father, and a paternal great uncle. A voiding cystourethrogram
(VCUG) showed grade III/II VUR on the right and left sides, 
respectively. The patient was started on trimethoprim/sulfameth-
oxazole prophylaxis. The VUR resolved within a year and antibac-
terial prophylaxis was discontinued.

Patient 2

A 2.5-year-old Caucasian girl initially presented with a febrile
UTI. Renal ultrasonography revealed two cysts in the right kidney
but none in the left. There was no hydronephrosis. The VCUG 
revealed left grade II VUR. The mother and her maternal grand-
father were known to have ADPKD. There have been no sub-
sequent infections on nitrofurantoin prophylaxis.

Patient 3

A 6-week-old Caucasian girl, the sibling of patient 2, who was 
already known to have ADPKD, presented with a febrile UTI. Ab-
dominal computed tomographic (CT) scan showed normal-sized
kidneys with multiple cysts bilaterally. A VCUG revealed left
grade I VUR and no hydronephrosis. On amoxicillin prophylaxis,
there were no subsequent UTIs.

Patient 4

A 6-year-old Caucasian girl presented with gross hematuria, low
back pain, and dysuria. A urine culture was positive for E. coli.
Renal ultrasonography and an abdominal CT scan both showed
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enlarged kidneys (right 9.0–9.5 cm, left 11.0–12.0 cm) with multi-
ple cysts bilaterally consistent with ADPKD but no hydronephro-
sis. There was no family history of ADPKD. CT scans of the kid-
neys of the parents, both of whom were over 30 years of age, and
renal ultrasonography of the brother and sister were normal except
for the presence of a single small cyst in the brother’s right kidney.
A VCUG of the patient showed left grade II VUR. There have
been no UTIs since the first episode while on nitrofurantoin pro-
phylaxis.

Methods

A chart review was performed to identify all children seen at
Schneider Children’s Hospital (SCH) between 1985 and 2001 in
whom the diagnosis of ADPKD was made. A child was consid-
ered positive for ADPKD if the family history indicated the pres-
ence of other affected individuals and by renal sonography if more
than one cyst was present in a single kidney, or if one or more
cysts were present in both kidneys [4, 5]. Autosomal recessive
polycystic kidney disease was excluded based on serial radiologi-
cal studies, the absence of bilateral renal enlargement with diffuse
small cysts, and the absence of evidence of hepatic fibrosis [6].
The following information was recorded: demographic data in-
cluding age at presentation, gender, and ethnicity, the mode of pre-
sentation, method of diagnosis, disease management, and clinical
status at most recent visit.

The results of all VCUGs that were performed on children be-
tween 0 and 6 years old who did not have ADPKD and who were
referred to SCH for evaluation of UTI during the 2-year period
from 2000 to 20001 were compiled. The indications for a VCUG
in these children were (1) any UTI in a child less than 3 years of
age; (2) two or more UTI; or (3) unusual clinical features, such as
an abdominal mass, or hypertension. The VCUGs were per-
formed, according to standard techniques, within 2–4 weeks of the
UTI after confirmation that the urine was sterile.

The difference in proportions between specific groups was
evaluated with the Fisher exact test and the results were consid-
ered significant if the P value was less than 0.05.

Results

The diagnosis of ADPKD was made during the study pe-
riod in 16 children, including two pairs of siblings. The
group comprised 8 females and 8 males, all Caucasian,
who initially presented between the ages of 6 weeks and
18 years (mean 9 years). Of the 16 children, 4, including
one pair of siblings, were diagnosed following a presen-
tation with a UTI. A complete review of the medical re-
cords indicated that none of the other 12 children devel-
oped a UTI during follow-up.

All 4 children who presented with a UTI were Cauca-
sian and female. They were initially evaluated between
the ages of 6 weeks and 6 years, with a mean age of
2.5 years. Each of the 4 girls with a UTI had a VCUG
and all had VUR ranging from grade I to III and affect-
ing at least one kidney. A VCUG was not performed in
the other 12 children with ADPKD who did not have a
UTI.

All 4 of the girls with ADPKD and VUR were main-
tained on antibacterial prophylaxis and remained infec-
tion free. Bacterial prophylaxis was discontinued in 1
child following resolution of the VUR. At their most-re-
cent visit, all 16 children, including the 4 with a UTI,
were doing well clinically. In the latter group of children

with ADPKD and VUR, the length of follow-up ranged
from 1 to 7 years (mean 2.8 years). All patients were
growing normally and had normal blood pressure levels
without medication. None of the patients had impaired
renal function, regardless of whether or not they had a
UTI.

A chart review of children 6 years and younger re-
ferred for evaluation of UTI in 2000–2001 indicated that
a total of 34 VCUGs were performed. Five of the tests
were positive for VUR in this unselected group of pa-
tients. The yield of positive VCUGs was significantly
higher in the children with ADPKD and UTI, 4 of 4,
compared with 5 of 34 in the otherwise healthy children
with UTI (P<0.002).

Discussion

We reviewed 16 children with ADPKD and specifically
focused on the 4 cases where the child experienced at
least one UTI. The percentage of children with a UTI
(25%) is similar to previous reports in adults and chil-
dren [2, 3]. Earlier studies of children with ADPKD sug-
gested that VUR was the cause of UTI in this population,
rather than cyst rupture or other parenchymal problems
based on the etiological role of enteric Gram-negative
bacteria and the predominance of infections in young 
females. Our results, in which 4 girls with ADPKD and
UTI had radiographic evidence of VUR, are the first
confirmation of the role of VUR in the pathogenesis of
UTI in this specific group of children.

The percentage of children with UTI and ADPKD who
had a positive VCUG (100%) was significantly higher
than in children with UTI who did not have ADPKD
(15%). It is interesting to note that the positive yield of
screening VCUG in the children with a UTI but who 
did not have ADPKD was somewhat lower than the
25%–40% rate observed in previous clinical studies [7].
Given the presence of two potential causes for renal scar-
ring in the growing kidney in children with ADPKD and
UTI and the ease of preventing UTI with antibiotics, it
would seem advisable for clinicians to perform a VCUG
in any child with ADPKD who has a UTI.

It is tempting to speculate why children with ADPKD
have VUR and an increased risk of UTI. One explana-
tion may be the structure and function of polycystin, the
protein product of the PKD1 gene. While the function of
polycystin remains unknown, it is widely distributed in
the body and is present to varying degrees in arterial
smooth muscle [8]. Its deposition in smooth muscle may
contribute to the vascular lesions seen in patients with
ADPKD [8, 9, 10]. In small studies of patients with
ADPKD and intracranial aneurysms or aortic dissec-
tions, polycystin was demonstrated in the disrupted mus-
cle tissue of the weakened vessel walls [8]. Polycystin is
also present in large quantities in the fetal kidney and
ureteric bud. In normal adults, the protein is downregu-
lated, but this does not occur in patients with ADPKD
[9]. Given the range of distribution of polycystin, it is
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conceivable that it is present at the vesicoureteral junc-
tion, and that dysfunction in the protein contributes to
the development of VUR and the subsequent risk of UTI.
Immunohistochemical studies of the bladder and ureteral
tissue from patients with ADPKD are needed to clarify
this issue.

We acknowledge that our case series is too small to
make a definitive statement about the prevalence of
VUR in children with ADPKD. There was no clinical 
indication to perform a VCUG in the children with 
ADPKD who did not have a UTI. Therefore, we are un-
able to comment on the incidence or role of VUR in all
patients with this hereditary kidney disease. Moreover,
based on the findings in the 4 children who had a UTI, it
is premature to make a broad recommendation to per-
form VCUG in children with ADPKD because the stan-
dard of care during radiological assessment after a UTI
in childhood varies from center to center and is an area
of much controversy. However, the high frequency of
VUR in this discrete group of patients who had a UTI is
striking and warrants further investigation to determine
the incidence of this urological abnormality in children
with ADPKD.

In summary, this case series presents 4 children with
ADPKD out of a cohort of 16 patients who presented
with a UTI and who had concomitant VUR. The fre-
quency of VUR in the girls with ADPKD was signifi-
cantly higher than in otherwise healthy children who suf-
fered a UTI. Polycystin, the protein encoded by PKD1
and expressed in smooth muscle, may play a role in the
development of VUR in ADPKD. We recommend that
pediatric nephrologists consider an evaluation for VUR
in all children with ADPKD who experience a UTI. Con-
tinued investigation in this area will help determine the

frequency and scope of any association between ADPKD
and VUR in children with and without UTI and the clini-
cal relevance of this urinary tract anomaly under these
specific circumstances.

References

1. Igarashi P, Somlo S (2002) Genetics and pathogenesis of 
cystic kidney disease. J Am Soc Nephrol 13:284–298

2. Grantham JJ, Nair V, Winklhofer F (2000) Cystic diseases of
the kidney. In: Brenner BM (ed) The kidney, vol II, 6th edn.
Saunders, Philadelphia, pp 1699–1710

3. Fick-Brosnahan GM, Tran ZV, Johnson AM, Strain JD, 
Gabow PA (2001) Progression of autosomal-dominant poly-
cystic kidney disease in children. Kidney Int 59:1654–1662

4. Gabow PA, Kimberling WJ, Strain JD, Manco-Johnson ML,
Johnson AM (1997) Utility of ultrasonography in the diagno-
sis of autosomal dominant polycystic kidney disease in chil-
dren. J Am Soc Nephrol 8:105–110

5. Ravine D, Gibson RN, Walker RG, Sheffield LJ, Kincaid-
Smith P, Danks DM (1994) Evaluation of ultrasonographic 
diagnostic criteria for autosomal dominant polycystic kidney
disease 1. Lancet 343:824–827

6. Zerres K, Mucher G, Bachner L, Deschennes G, Eggermann 
T, Kaariainen H, Knapp M, Lennert T, Misselwitz J, Von 
Muhlendahl KE, Neumann HPH, Pirson Y, Rudnik-
Schoneborn S, Steinbicker V, Wirth B, Scharer K (1994) 
Mapping of the gene for autosomal recessive polycystic 
kidney disease (ARPKD) to chromosome 6p21-cen. Nat 
Genet 7:429–432

7. Decter RM (2001) Vesicoureteral reflux. Pediatr Rev 22:205–
210

8. Griffin MD, Torres VE, Grande JP, Kumar R (1997) Vascular
expression of polycystin. J Am Soc Nephrol 8:616–626

9. Wilson PD (2001) Polycystin: new aspects of structure, func-
tion, and regulation. J Am Soc Nephrol 12:834–845

10. Malhas AN (2002) Interaction of the leucine-rich repeats of
polycystin-1 with extracellular matrix proteins: possible role
in cell proliferation. J Am Soc Nephrol 13:19–26

825


