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Imaging features of intravesical urachal cysts in children
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Abstract
Background Urachal cysts, part of the spectrum of congenital
urachal anomalies, are typically extrinsic to the urinary bladder.
Objective The purpose of this study is to present the salient
imaging features of a pediatric series of unusual intravesical
urachal cysts that protrude into the bladder lumen.
Materials and methods Five children with intravesical ura-
chal cysts depicted on imaging studies were retrospectively
identified during a 6-year period at a children’s hospital. The
clinical charts and findings on ultrasound (US) and voiding
cystourethrogram (VCUG) were reviewed.
Results In all five children, US revealed a thin-walled ovoid
cystic structure containing anechoic fluid or echogenic de-
bris and residing along the midline of the anterosuperior
aspect of the urinary bladder protruding into the bladder
lumen. Histological examination of the partial cystectomy
specimen from one child revealed a cystic urachal remnant
with intestinal mucosal lining and reactive lymphoid hyper-
plasia. The cysts in the four other children were managed
conservatively without operative intervention.
Conclusion The purpose of this report is to expand the
spectrum of urachal remnant anomalies to include these
newly recognized intravesical urachal cysts, which are char-
acterized on US by the presence of a thin-walled cyst along
the midline anterosuperior aspect of the urinary bladder.
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Introduction

The spectrum of congenital urachal remnant anomalies
occurs when the urachus remains patent in its entirety
from the umbilicus to the bladder (patent urachus), when
only the umbilical portion of the urachus remains open
(umbilical urachal sinus), when only the vesical end of
the urachus remains open (vesicourachal diverticulum) or
when a cyst occurs along the course of the obliterated
urachus and does not communicate with either the blad-
der lumen or the umbilicus (urachal cyst) [1, 2]. The
traditional congenital urachal remnant classification is
outlined in Table 1. Because urachal cysts do not com-
municate with the bladder lumen, they are traditionally
described as extrinsic to the bladder [2–4]. We have
recently observed five children with urachal cysts with
an unusual imaging appearance: The cysts in these chil-
dren arose from the anterosuperior bladder wall and
ballooned into the bladder lumen. The purpose of this
report is to expand the spectrum of urachal remnant
anomalies to include these intravesical urachal cysts and
describe their imaging appearance.

Material and methods

We identified five children with intravesical urachal cysts
depicted on imaging studies during a 6-year period at a
children’s hospital. An Institutional Review Board-
approved retrospective review of all available relevant
imaging studies was conducted by three board-certified
pediatric radiologists to verify the findings, and the child-
ren’s clinical charts were also reviewed to determine the
patients’ age at presentation, presenting signs or symp-
toms, sex, pertinent medical history, treatment and
follow-up, if available.
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Results

The five children included three girls and two boys with age
at diagnosis of intravesical urachal cyst ranging from
7 months to 9 years. All five children underwent sonogra-
phy and voiding cystourethrography was performed in two.
Two children were imaged because of symptoms related to
urinary tract infections, one had renal/bladder sonography
performed for evaluation of a thrombocytopenia-absent
radius-like syndrome, one had abdominal sonography for
evaluation for biliary atresia, and the fifth had an abdominal
sonogram for suspected appendicitis. There was no known
history of urinary bladder instrumentation in any of the
children prior to the diagnosis. One of the two children with
urinary tract infection had a sibling with a typical extraves-
ical urachal cyst.

In all five children, US revealed a thin-walled ovoid
cystic structure protruding intraluminally from the mid-
line anterosuperior aspect of the urinary bladder wall. In
two of the cases, there were both intramural and intra-
luminal components of the cyst (Fig. 1), while in three
of the cases no intramural cystic component was discern-
ible, and the cyst wall formed an acute angle with the
bladder wall (Figs. 2, 3). In one of the two children
undergoing voiding cystourethrography, this cystic struc-

ture was visible as a filling defect in the region of the
dome of the bladder (Fig. 3).

One child underwent partial cystectomy for hematuria
and dysuria attributed to the urachal cyst. Histological ex-
amination of the specimen revealed a cystic urachal remnant
with abundant reactive lymphoid hyperplasia and a wall
lined with transitional epithelium and foci of intestinal-
type epithelium (Fig. 4). This child developed an immediate
postoperative urinary tract infection but was without clinical
signs or symptoms referable to the urinary tract for the
subsequent 3 years of follow-up. The remaining four chil-
dren were managed conservatively. Two of them were lost
to follow-up, while the other two were without clinical signs
or symptoms referable to the urinary tract during one-and-a-
half and two-and-a-half years of follow-up, respectively. In
one of these children, follow-up US exams showed no
change in the intravesical urachal cyst during a 4-month
period. There was no recorded follow-up imaging obtained
in the other children.

Discussion

The urachus is an embryological remnant of the cloaca
and the allantois. As the urinary bladder descends into

Table 1 Traditional classification of congenital urachal anomalies

Urachal remnant Description

Patent urachus Patent channel between the bladder and umbilicus

Umbilical urachal sinus Sinus to the umbilicus without communication with the bladder lumen

Vesicourachal diverticulum Diverticulum from the anterosuperior midline of the bladder without communication with umbilicus

Urachal cyst Epithelial-lined cyst along the urachal tract that does not communicate with the umbilicus or bladder lumen

Fig. 1 A 9-year-old girl
undergoing abdominal
sonography for suspected
appendicitis with incidentally
discovered intravesical urachal
cyst. Transverse (a) and
longitudinal (b) sonographic
images of the bladder
demonstrate a thin-walled cyst
(asterisk) along the midline
anterosuperior bladder wall
with intramural and
intraluminal components
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the pelvis during development, the urachus elongates in
the midline extraperitoneal space as a tubular structure
from the apex of the bladder to the umbilicus. Typically,
the lumen of the urachus obliterates, leaving a cord-like
remnant. Urachal anomalies arise from failure of oblit-
eration of the lumen.

The spectrum of urachal remnant anomalies includes
patent urachus, umbilical urachal sinus, vesicourachal
diverticulum and urachal cysts (Table 1). We suggest
that the spectrum of anomalies be expanded to include
this peculiar type of urachal cyst that balloons into the
bladder lumen, and propose the term intravesical urachal
cyst to describe this anomaly. True urachal remnant
anomalies must be distinguished from the hypoechoic
urachal remnant seen along the prevesical space or
anterosuperior bladder wall in nearly all children
[3–5]. Ozbek et al. [3] reported that 9% of urachal
remnants in children have a “significant protrusion” into
the urinary bladder lumen, but did not report the fre-
quency of a cyst-like appearance with an acute angle
interface with the bladder wall. Leicher-Düber [6]
reported the existence of fusiform urachal remnants that
cause an impression on the ventral bladder wall, but did
not describe an intravesical location of the remnants.
Yagishita et al. [7] reported the histopathological find-
ings in a case of an urachal cyst protruding in the
bladder lumen and four additional cases of urachal cysts
with intravesical development in a review of the Japa-
nese medical literature, but the imaging features were
not detailed.

The most common complication of an urachal cyst is
infection. Although the risk of malignant transformation
of an urachal remnant anomaly in children is very low,

adults presenting with symptomatic urachal anomalies
require more extensive surgical intervention and have a
much higher incidence of malignancy [8]. In a study by
Ashley et al. [9], 51% of symptomatic urachal anomalies
identified in adults were malignant. Although surgical
excision is the traditional management of symptomatic
urachal anomalies, Lipskar et al. [10] suggest that non-
operative management of even symptomatic urachal cysts
in children may be reasonable if serial US demonstrates
spontaneous involution of infected urachal cysts after
initial adequate drainage. While one of our cases of
intravesical presented with hematuria, the risk of devel-
oping complicating infection or neoplasia is unknown.

One limitation of our study is the lack of histological
confirmation of the presumed diagnosis in four of the
five children. The urachal remnant in our series that
was surgically excised had a lining consisting of both
transitional epithelium and foci of intestinal-type epithe-
lium on histological examination. Although urachal rem-
nants are classically lined by transitional epithelium, up
to 25% of urachal anomalies examined histologically
have alternative linings, including colonic, small intesti-
nal or squamous epithelium. The clinical significance of
the presence of alternative linings is uncertain [8]. The
US findings in the other children were very similar and
considered consistent with an urachal remnant anomaly,
and surgical excision could not be justified in the ab-
sence of complications requiring operative intervention.
The absence of solid elements alleviated concern for a
neoplastic or proliferative tumor such as rhabdomyosarcoma,
neuroblastoma, leiomyoma or inflammatory pseudotumor.
The intravesical location excluded the possibility of an
omphalomesenteric duct cyst that can mimic extravesical

Fig. 2 A 7-month-old boy with
a thrombocytopenia-absent
radius-like syndrome and
incidentally identified
intravesical urachal cyst.
Transverse (a) and longitudinal
(b) sonographic images of the
urinary bladder demonstrate a
thin-walled ovoid cyst
(asterisk) arising from the
anterosuperior bladder wall and
protruding into the bladder
lumen
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midline periumbilical urachal cysts. The natural history of
these intravesical urachal cysts could not be defined due to
the lack of availability of long-term follow-up imaging stud-
ies. Also, the prevalence could not be established as a system-
atic review of the bladder in children undergoing bladder
imaging studies was not conducted. The cases identified were
encountered during the course of routine clinical practice.

Conclusion

We report a case series of intravesical urachal cysts and
propose that the spectrum of urachal remnant anomalies be
expanded to include this previously neglected anomaly. Intra-
vesical urachal cysts are characterized on US by the presence
of a thin-walled cyst protruding intraluminally from the

Fig. 3 A 6-year-old boy who
presented with hematuria and
dysuria and was found to have
an intravesical urachal cyst.
Transverse (a) and longitudinal
(b) sonographic images of the
urinary bladder demonstrate a
cystic structure (asterisk) with a
small amount of internal
echogenic debris protruding
intraluminally from the midline
anterosuperior bladder wall. An
oblique image from a voiding
cystourethrogram (c)
demonstrates a smoothly
marginated, rounded filling
defect (arrow) protruding
intraluminally from the midline
anterosuperior bladder wall
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midline anterosuperior aspect of the wall of the urinary blad-
der. Although these may be managed conservatively without
surgical intervention if discovered incidentally, the potential
risk for superinfection or malignant transformation as reported
for other urachal remant anomalies is unclear.
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Fig. 4 Histopathological section of the urachal cyst demonstrates
abundant reactive lymphoid tissue (asterisk) in the wall of the cyst
and transitional epithelium and foci of intestinal mucosa (arrow) lining
the interior wall of the cyst (bottom of image). The cyst sits within the
bladder wall with bladder mucosa above and cyst lumen below. H & E,
40x. Image courtesy of Deborah Kearney, MD, Houston, TX
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