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, Abstract—Background: Duplicated renal collecting sys-
tem is a urological anomaly often found in pediatric patients.
It is less commonly diagnosed in adulthood, particularly in a
pregnant patient. Many point-of-care ultrasonography
users may not be aware of this diagnosis, particularly in pa-
tients in the emergency department. It is important to recog-
nize the duplicated system because in general, patients will
often have hydronephrosis in only one renal pole rather
than the entire kidney, which corresponds to an unequal
renal function as documented on renal nuclear medicine
functional scans. As a consequence, if the sonographer
only identifies one ureter and incompletely visualizes the
kidney, obstruction of one of the duplicated structures
may bemissed. Case Report:We report 2 cases of duplicated
ureter in patients in the emergency department who present
with flank pain and urinary symptoms. Both patients were
adult females, one pregnant, with duplicated ureter and se-
vere right upper pole hydroureteronephrosis. The first pa-
tient was admitted for intravenous antibiotic therapy for
pyelonephritis in pregnancy. The second was discharged
with oral antibiotics and urgent urologic follow-up. Why
Should an Emergency Physician Be Aware of This?: Dupli-
cated ureter should be considered in patients with recurrent
urinary tract infections or enuresis. Point-of-care ultraso-
nography users should note the differential hydronephrosis
between upper and lower renal poles and may visualize
duplicate or ectopic ureteronephrosis or ureterocele. Pa-
tients should be prescribed prophylactic antibiotics and
have urgent urologic follow-up because the untreated condi-
t available from the authors.
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tion can lead to irreversible renal damage. � 2019 Elsevier
Inc. All rights reserved.
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INTRODUCTION

Duplicated renal collecting system is a common urologic
anomaly; however, it is usually diagnosed in pediatric pa-
tients, especially infants, and is more common in females
than males (1). Patients may have recurrent urinary tract
infections (UTIs) or urinary incontinence (related to ves-
icoureteral reflex) refractory to standard treatments (2).
Many point-of-care ultrasonography users may not be
aware of this diagnosis, particularly in patients in the
emergency department (ED). The term ‘‘duplicated’’ ure-
ter may falsely imply ‘‘redundant’’ or ‘‘superfluous,’’
when in reality the affected kidney anatomically func-
tions as 2 kidneys in one, each with its own independent
draining ureter that is susceptible to obstruction or infec-
tion. It is important to recognize the duplicated system
because in general, patients will often have hydronephro-
sis in only one renal pole rather than the entire kidney and
thus unequal renal function as documented on renal scin-
tigraphy scans. Traditionally, duplicated or ectopic ure-
ters have been repaired before reaching adulthood,
although more recent literature offers conservative man-
agement with close urologic monitoring as another option
(3). These patients should still receive appropriate
ber 2019;

https://doi.org/10.1016/j.jemermed.2019.10.014


Figure 1. Duplicated renal collecting system in a 30-year-old woman. (A) Longitudinal sonogram showing severe hydrouretero-
nephrosis of the right kidney (arrows). (B) Transverse sonogram showing severe right ureteronephrosis of the second ureter
emptying into a ureterocele within the bladder.
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antibiotics to prevent renal damage from UTI or vesi-
coureteral reflux (2).

We present 2 cases of a duplicated renal collecting sys-
tem in adult patients in the ED.
Figure 2. Duplicated renal collecting system in a 19-year-old
woman. Coronal computed tomography scan showing se-
vere upper renal pole hydroureteronephrosis with duplicated
ureter on the right. The right lower renal pole and ureter are
not obstructed.
CASE REPORTS

Case 1

A 30-year-old pregnant woman at approximately
13 weeks’ gestation with previous kidney infection pre-
sented with right flank pain, dysuria, and vomiting since
that morning. She was tachycardic and afebrile with right
flank tenderness. She had severe leukocytosis and a
normal creatinine. Her urinalysis was negative for ni-
trites, but had 1 + leukocytes, >50 red blood cells, >50
white blood cells, and >50 bacteria per high-power field
(HPF). The patient was treated with ceftriaxone for py-
elonephritis and a urine culture was obtained (later posi-
tive for Escherichia coli). Bedside point-of-care
ultrasonography revealed an intrauterine pregnancy
with right hydronephrosis and a ureterocele
(Figure 1A). Ultrasonography confirmed a duplicated
right renal collecting system with a large ureterocele, as
well as severe hydroureteronephrosis of both collecting
systems (Figure 1B).

A Foley catheter was placed with good urine output,
and the patient was admitted to urology with obstetrics
consulting. She stayed in the hospital for 2 days, was tran-
sitioned to oral antibiotics and a diet, had her Foley cath-
eter removed, and went home with urology clinic follow-
up. Her outpatient nuclear renal scan showed 82% renal
function in the left kidney and 18% in the right kidney
with 0.82% function in the right upper pole and 99.2%
in the right lower pole. The patient was treated with con-
servative urologic management because she was pain-
free.
Case 2

A 19-year-old woman who was otherwise healthy pre-
sented with right lower quadrant abdominal pain and
dysuria for several days. She was afebrile, without nausea
or abnormal vaginal discharge. Her laboratory values
were unremarkable including normal creatinine and a
negative pregnancy test. Her urine was consistent with a
UTI with 3+ leukocytes, negative nitrites, 115 white
blood cells, and 5-50 bacteria per HPF. A computed to-
mography scan revealed a duplicated right ureter with se-
vere right upper renal pole hydroureteronephrosis at the
insertion site of the duplicated ureter, ectopic ureteral
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insertion distally at the bladder base, and bladder wall
thickening (Figure 2). Her symptoms improved with
pain medications and intravenous fluids. A urine culture
was sent (that later grew mixed flora) and she was dis-
charged home with oral antibiotics and urgent urology
follow-up. She was also treated with metronidazole for
bacterial vaginosis. The patient was subsequently lost to
additional follow-up.
DISCUSSION

Ureteral duplication or ectopic ureter is a common uro-
logic anatomic anomaly, occurring in 1% of the popula-
tion. Nonetheless, it is rarely diagnosed in adulthood
and is infrequently encountered in pregnant patients.
Complete duplication such as in this patient increases
risk for vesicoureteral reflux because of an abnormal
insertion site (typically at the upper renal pole instead
of the lower pole) and is present in 10% of children
with UTIs (1). The diagnosis should be considered in pa-
tients with recurrent UTIs or refractory enuresis. Point-
of-care ultrasonography users may note unequal hydro-
nephrosis in the upper vs lower pole of the kidney, an
ectopic or second ureter, and a ureterocele within the
bladder (1,2). Untreated cases can lead to vesicoureteral
reflux, hydronephrosis, infection, incontinence (the ure-
ter inserts inferior to the bladder sphincter), and other
complications, including irreversible renal damage (2).
WHY SHOULDAN EMERGENCY PHYSICIAN BE
AWARE OF THIS?

Providers should be aware that these patients typically
have unequal renal function, both between the 2 kidneys
and within 1 kidney itself based on the location of the ob-
structing hydronephrosis and ureteral site, which can be
calculated on renal scintigraphy scans. Patients in the
ED should be started on prophylactic antibiotics for
UTI (selected per the hospital’s antibiogram because no
additional recommendations exist at this time) and
referred for close urology follow-up, because some pa-
tients may still require endoscopic or surgical manage-
ment (3).
REFERENCES

1. Fernbach SK, Feinstein KA, Spencer K, Lindstrom CA. Ureteral
duplication and its complications. Radiographics 1997;17:109–27.

2. Senel U, Tanriverdi HI, Ozmen Z, Sozubir S. Ectopic ureter accom-
panied by duplicated ureter: three cases. J Clin Diagn Res 2015;9:
PD10–2.

3. Merguerian PA, Taenzer A, Knoerlein K,McQuiston L, Herz D. Vari-
ation in management of duplex system intravesical ureteroceles: a
survey of pediatric urologists. J Urol 2010;184(4 suppl):1625–30.

http://refhub.elsevier.com/S0736-4679(19)30847-9/sref1
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref1
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref2
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref2
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref2
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref3
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref3
http://refhub.elsevier.com/S0736-4679(19)30847-9/sref3

	Duplicated or Ectopic Renal Collecting System in Two Adult Emergency Department Patients
	Introduction
	Case Reports
	Case 1
	Case 2

	Discussion
	Why Should an Emergency Physician Be Aware of This?
	References


