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Abstract

Urachal anomalies are classified into four types depending on the level of persistence of the embryonic urachal remnants
between the urinary bladder and the umbilicus: patent urachus, umbilical-urachal sinus, urachal cyst, and vesico-urachal
diverticulum. Due to the increasing use of cross-sectional imaging, urachal anomalies are frequently detected as incidental
findings. Imaging plays a pivotal role in the initial diagnosis, evaluation of complications, treatment follow-up, and long-term
surveillance of patients with urachal anomalies. Different urachal anomalies demonstrate characteristic imaging features
that aid in a timely diagnosis and guide treatment. A patent urachus is visualized as an elongated tubular structure between
the umbilicus and the urinary bladder. While umbilical-urachal sinus appears as focal dilatation at the umbilical end of the
urachal remnant, the vesico-urachal diverticulum presents as a focal outpouching of the urinary bladder at anterosuperior
aspect. Urachal cysts are identified as midline fluid-filled sacs most frequently located near the dome of the urinary bladder.
Untreated urachal anomalies could progress into potential complications, including infection and malignancy. Knowledge
regarding imaging features of urachal anomalies helps in timely diagnosis, treatment, follow-up, and early detection of
complications.
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Introduction

Urachal anomalies develop as the result of incomplete invo-
lution and persistence of embryonic urachal remnants after
birth [1]. During gestational life, the urachus connects the
fetal urinary bladder and the allantois. Usually, at birth, the
urachus is obliterated and becomes a vestigial fibromus-
cular cord-like structure, termed as ‘the median umbilical
ligament’ [1-3]. Postnatally, the median umbilical ligament
extends from the dome of the urinary bladder to the umbili-
cus and lies in the extraperitoneal space of the Retzius,
between the parietal peritoneum and the anterior abdominal
wall (Fig. 1) [3]. Depending on the location and degree of
urachal involution, urachal anomalies can be classified into
four types: patent urachus, umbilical-urachal sinus, urachal
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cyst, and vesico-urachal diverticulum (Fig. 2). Patent ura-
chus (47%) is the most common type, followed by urachal
cyst (30%), umbilical-urachal sinus (18%), and least com-
monly, vesico-urachal diverticulum (3%) [2]. Urachal anom-
alies may present with clinical symptoms such as umbilical
discharge, erythema, mass, and recurrent urinary tract infec-
tions due to chronic urinary stasis, which leads to inflam-
mation and infection [4]. Additionally, urachal anomalies
can also be identified incidentally in asymptomatic patients
with the increased use of cross-sectional imaging [1, 2, 5].

In this article, embryological developmental anatomy of
the urachus will be reviewed, and the role of various imag-
ing techniques in the diagnosis and management of patients
with urachal anomalies will be discussed. Imaging findings
of different urachal anomalies and associated complications
such as infection and malignancies will be described.

Embryological development of the urachus

The urachus is formed from the embryological remnants
of the allantois and the cloaca (Fig. 3) [6—8]. During 3rd
week of the embryonic life, the allantois is formed as an
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Fig. 1 Normal CT appearance and anatomical location of the median
umbilical ligament (obliterated urachus). Sagittal contrast-enhanced
CT images of the abdomen demonstrate the median umbilical liga-
ment (arrows), extending from the dome of the urinary bladder to
the umbilicus in the space of Retzius between the anterior abdominal
wall and parietal peritoneum

extraembryonic diverticulum from the yolk sac at the tail
end of the embryo [2, 3, 6]. During 5th week, with increas-
ing growth and flexure of the embryo, a bend is formed at the
junction of hindgut and allantois, which enlarges to become
the cloaca [8]. Between 6th and 7th week of embryonic life,
the cloaca is divided into anterior primitive urogenital sinus
and posterior anorectal canal [8]. The urogenital sinus is
further divided into superior pelvic and inferior phallic parts.
The superior pelvic portion of urogenital sinus develops into
the fetal bladder, and inferior phallic portion develops into
urethra [2, 6]. The cephalic extension of the superior part of
the urogenital sinus is continuous with the allantois ventrally
at the umbilicus; thus, the fetal bladder extends all the way
to the umbilicus [2, 3, 6]. During the 4th month of preg-
nancy as the bladder descends into the pelvis, there is involu-
tion of allantois which results in the formation of a tubular
structure, the urachus between the apex of the bladder and
umbilicus [6]. Approximately between 4th and 5th months
of pregnancy and sometimes just before or after birth, the
urachus will be obliterated and forms a fibrous cord-like
structure that persists as the ‘median umbilical ligament’ [6].

Role of imaging

A wide array of imaging techniques are helpful in the diag-
nosis and follow-up of suspected urachal anomalies. They
include ultrasonography (US), computed tomography
(CT), and magnetic resonance imaging (MRI) [9-11]. In
addition, fluoroscopy studies such as voiding cystourethro-
gram (VCUQG), cystogram, and sinogram are also useful in
select patients. A sinogram is a special radiographic pro-
cedure performed by retrograde injection of water-soluble
contrast into the orifice of the urachal tract at the umbilical
end. Sinogram helps in the confirmation of a patent ura-
chus and umbilical-urachal sinus [9, 10, 12]. VCUG and
cystogram are helpful in the confirmation of vesico-urachal
diverticulum and urachal cyst and excludes the presence of
vesicoureteral reflux [13]. US is the initial imaging modal-
ity as it is widely available, cost-effective, and has a rapid
speed of diagnosis. US helps to localize the urachal anomaly,
determine its extent and nature (solid vs. cystic) (Fig. 4) [10,
14]. CT and MRI are helpful to evaluate the extent of disease
and its potential complications [11]. CT Imaging is rapid and
convenient for most patients and useful for disease staging
in patients with urachal malignancies [2, 9, 10]. The pres-
ence of soft-tissue attenuation lesion in the urachal remnant
on unenhanced CT with heterogeneous enhancement after
contrast administration suggests the possibility of infection
or malignancy (Fig. 5) [3, 9]. MRI has better soft-tissue
contrast resolution compared to CT and assists in tissue
characterization of associated cystic degeneration changes,
and detection of urachal adenocarcinoma [2]. In addition,
MRI is helpful in the local staging of urachal tumors and
demonstrates their location, extent, and relationship with
surrounding structures (Fig. 6) [2].

Patent urachus

Also known as urachal fistula, patent urachus is a persistent
tubular connection between the urinary bladder and umbili-
cus [2]. Posterior urethral valves or urethral atresia can be
seen in about one-third of the patients with patent urachus
[3]. Most common clinical presentation is seen in the neo-
natal age with urine leakage from the umbilicus leading to
umbilical edema and delayed cord stump healing [2, 8]. If
communication is extremely narrow, patients may be asymp-
tomatic. Children and adults may also present with urine
leakage or purulent discharge from the umbilicus, with pain-
ful, palpable suprapubic mass if the tract gets infected [7].
On US, a patent urachus appears as a tubular fluid-filled
structure between the anterosuperior aspect of the bladder
and umbilicus with a hypoechoic wall and anechoic lumen
(Fig. 7) [2, 3]. A confident diagnosis of patent urachus can
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Fig. 2 Illustrations demon-
strate various types of urachal
anomalies. a Patent urachus, a
persistent tubular connection
between the urinary bladder and
umbilicus. b Umbilical-urachal
sinus, a fusiform dilatation of Umbilicus
the urachus at the umbilical
end. ¢ Urachal cyst, a cystic
lesion along the course of the
median umbilical ligament. d
Vesico-urachal diverticulum,
an outpouching arising from
the anterosuperior aspect of the
urinary bladder
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be made with a sinogram or VCUG:; in these fluoroscopic
studies, the presence of a contrast-filled tubular structure
between the urinary bladder and the umbilicus confirms the
diagnosis of patent urachus (Fig. 7) [2, 3, 5]. Additionally,
VCUG can help exclude posterior urethral valves and vesi-
coureteral reflux [2]. Contrast-enhanced CT images demon-
strate a tubular structure containing air spanning from the
dome of the urinary bladder to the umbilicus with variable
enhancement [3]. On MRI, an uncomplicated patent urachus
appears as a T1-hypointense, T2-hyperintense tubular tract
without significant enhancement [2].
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Umbilical-urachal sinus

The umbilical-urachal sinus develops due to failure of
involution of the urachus resulting in the fusiform dilata-
tion of the urachus at the umbilical end [2]. Cystic dilation
of the urachus that empties periodically into the umbili-
cus or the urinary bladder is known as ‘alternating sinus’
[5]. The umbilical-urachal sinus may be associated with
urachal cyst and probably could be due to sequelae of an
infected urachal cyst that drained at the umbilicus [2, 5].
The umbilical-urachal sinus has a potential space that
allows the accumulation of cellular debris and superim-
posed infection, and rarely stone formation [2]. Clinically,
patients present with periumbilical inflammation with pain
or mass with or without purulent discharge [5, 13].
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Fig.4 A 17-year-old woman with an urachal cyst. Transverse gray-
scale US image demonstrates a well-defined, ovoid anechoic cystic
lesion abutting the dome of the urinary bladder without any definite
communication (arrow), suggestive of an urachal cyst

US demonstrates a thickened hypoechoic tubular struc-
ture spanning from the umbilicus just below the anterior
abdominal wall without a definite communication with the
urinary bladder [2]. Sinogram is the confirmatory study for
the diagnosis of the umbilical-urachal sinus; and demon-
strates a blind-ending tract originating from the umbilicus
without communication to the urinary bladder [1, 8]. CT
and MRI help in excluding superimposed infection and
malignancy of the umbilical-urachal sinus [2, 3].

Fig.5 An infected vesico-urachal diverticulum in a 35-year-old man
with recurrent urinary tract infections. Axial contrast-enhanced CT
image shows a vesico-urachal diverticulum (arrow) in the anterosupe-
rior aspect of the urinary bladder with adjacent fat stranding, sugges-
tive of an infected vesico-urachal diverticulum

Urachal cyst

An urachal cyst develops if the umbilical and vesi-
cal ends of the urachus obliterate, and the intervening
lumen remains patent forming the cystic lesion [3, 6].
Urachal cyst commonly occurs in the lower one-third of
the urachus, in the proximity to the urinary bladder [2,
3]. Usually, the urachal cysts are small in size and are
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Fig.6 Urachal adenocarcinoma
in a 51-year-old woman with
vesico-urachal diverticulum.
Sagittal T2-weighted (a) and
contrast-enhanced T1-weighted
(b) MR images of the pelvis
demonstrate a vesico-urachal
diverticulum (arrow) at the
anterosuperior aspect of the
urinary bladder with irregular
wall thickening and heterogene-
ous enhancement, concerning
for malignancy (arrowheads).
This was proven to be a vesico-
urachal diverticulum with
adenocarcinoma on pathology

Fig.7 An infant with a patent
urachus. Longitudinal gray-
scale US image a shows an
anechoic, tubular fluid-filled
structure (arrows) between

the umbilicus and urinary
bladder (not shown). A lateral
view spot radiograph obtained
during voiding cystourethrog-
raphy b shows a contrast-filled
fistulous tract (arrows) between
the umbilicus and the urinary
bladder

asymptomatic and detected incidentally at imaging per-
formed for the other indications [3]. However, patients
may also present with abdominal pain due to hemorrhage
into the cyst or spontaneous rupture of an uninfected cyst
or intraabdominal rupture of the infected cyst leading to
peritonitis [2, 3].

On US, urachal cyst appears as a thin-walled, midline
cystic lesion with posterior acoustic enhancement along the
course between the umbilicus and the urinary bladder, com-
monly abutting the urinary bladder dome (Fig. 4) [2, 3, 8].
VCUG excludes the communication of the cyst with urinary
bladder [3, 8]. At CT, urachal cyst presents as an extraperi-
toneal, non-communicating, midline cystic lesion between
the umbilicus and anterosuperior aspect of the bladder [2, 3].
MRI is indicated for better evaluation of the cyst and its rela-
tion with the urinary bladder. On MRI, urachal cyst appears
as a thin-walled homogenous, T1-hypointense, T2-hyper-
intense, non-enhancing cystic lesion (Fig. 8) [2, 3, 5]. The
common complications of the urachal cyst are infection, the
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Fig.8 A 32-year-old man with an urachal cyst. Axial T1-weighted
MR image shows a well-defined T2 hyperintense cyst (arrow), abut-
ting the anterior and superior surface of the urinary bladder consist-
ent with an urachal cyst
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formation of wall calcifications, stones, and rupture into the
peritoneal cavity leading to peritonitis [1, 3, 15].

Vesico-urachal diverticulum

Vesico-urachal diverticulum develops when the supra-vesi-
cal portion of the urachus fails to involute completely result-
ing in the formation of an outpouching of variable length
from the anterosuperior aspect of the urinary bladder, which
does not communicate with the umbilicus [2, 3]. Vesico-ura-
chal diverticulum is a rare urachal anomaly that represents
3% of all urachal anomalies and is usually asymptomatic in
adults [5]. In infants, it is commonly accompanied by prune-
belly syndrome [3, 12].

On US, vesico-urachal diverticulum appears as an extra-
luminal, hypoechoic outpouching arising in the anterosu-
perior aspect of the bladder, not communicating with the
umbilicus (Fig. 9) [1-3, 8]. During VCUG examination,
contrast reflux is seen in the vesico-urachal diverticulum,
and it appears as a contrast-filled structure extending from
the anterosuperior aspect of the bladder even after voiding
(Fig. 9) [3, 16]. CT/MRI studies demonstrate a heteroge-
neously enhancing, blind-ending soft-tissue tract and/or an
irregular mass in the space of Retzius at the anterosuperior
aspect of the urinary bladder (Figs. 5, 6, 10) [2, 3]. Com-
plications of vesico-urachal diverticulum include recurrent
urinary tract infections, chronic bladder outlet obstruction,
intra-diverticular calculi from urinary stasis, and increased
risk of urachal neoplasms in adults (Figs. 5, 6, 10) [7, 12].

Fig. 10 A 64-year-old man with a vesico-urachal diverticulum con-
taining a calculus. Contrast-enhanced sagittal CT image of the abdo-
men shows a vesico-urachal diverticulum (arrow) containing a calcu-
lus (arrowhead)

Management of urachal anomalies

The treatment approach for urachal anomalies remains con-
troversial and depends upon the patient’s age and severity

Fig.9 A 7-year-old boy with vesico-urachal diverticulum. a Gray-
scale US image of the pelvis demonstrates an anechoic, outpouching
(arrow) from the anterosuperior aspect of the urinary bladder (arrow-
head), suggestive of a diverticulum. b A lateral view spot radiograph

obtained during voiding cystourethrography shows a contrast-filled
outpouching (arrow) arising from the anterosuperior aspect of the uri-
nary bladder consistent with a vesico-urachal diverticulum
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of the symptoms [1-3]. Although surgical management is
required in the majority of the symptomatic patients, asymp-
tomatic individuals, patients with non-specific atretic ura-
chal remnants, and select symptomatic patients can safely
be managed non-operatively [10, 17]. With increasing case
reports of spontaneous resolution of urachal anomalies after
birth, symptomatic patients are first managed medically
and only in select patients without spontaneous resolution
1 year after birth are managed surgically [18]. Follow-up
ultrasound is recommended to evaluate for any evidence of
urachal remnants in these patients [19].

Prophylactic surgical excision of asymptomatic urachal
anomalies in adults is recommended to prevent potential
complications such as infection and malignancy [10]. How-
ever, this approach is too aggressive in children as the pos-
sibility of malignancy is very rare [12]. Complete excision of
the urachal remnants is recommended for all urachal anoma-
lies, either by open or laparoscopic surgical approach [10,
20, 21]. Urachal anomalies that involve the bladder (patent
urachus and vesico-urachal diverticulum) requires excision
of remnant tissue along with placement of urinary bladder
cuff to prevent long-term complications [14, 21]. This radi-
cal excision includes excision of the medial umbilical liga-
ments along with urachal remnants and adjacent peritoneum
[14, 20, 21].

Complications
The development of complications in patients with urachal

anomalies depends on the patient’s age and the type of ura-
chal anomaly [2, 3]. While infection of the urachal remnants

is common in infants and children, infection and malignancy
are more common in adults [2, 3].

Infection

Infection of urachal remnant tissue is the most common
complication of urachal anomalies [3, 8]. The route of
infection could be hematogenous, lymphatic, and direct
extension from the urinary bladder. Predisposing factors
for infection, especially in infants and children, include
vesicoureteric reflux, umbilical hernia, hypospadias, cryp-
torchidism, anal atresia, omphalocele, and ureteropelvic
junction obstruction [3]. Infection can be caused by gram-
positive and gram-negative organisms, with Staphylococ-
cus aureus being the most common organism [4, 9, 22].
Clinically, patients present with fever, abdominal pain, and
tenderness. Drainage of infected fluid depends on the type
of urachal anomaly [2]. Intraperitoneal rupture of the ura-
chal cyst may lead to localized or generalized peritonitis,
sepsis, abscess, and fistula formation [3, 15, 23].

US, CT, and MRI can be used for the evaluation of
infected urachal remnants [13]. While US is the first
screening imaging tool in suspected cases of infection, CT
and MRI are used as definite confirmatory imaging modal-
ities and to evaluate the anatomic relation of the infected
urachal anomaly with adjacent structures [2, 15, 22, 24].
On US, echogenic contents with irregular wall thickening
within the urachal anomaly and a complex, heterogeneous
echogenic mass between the dome of the urinary bladder
and umbilicus raise the suspicion of infection [2, 3]. CT
and MRI demonstrate heterogeneous attenuation/signal
intensity with variable contrast enhancement (Figs. 5, 11)

Fig. 11 Infected urachal cyst in a 22-year-old woman. Contrast-
enhanced axial (a) and sagittal (b) images of the abdomen show an
ill-defined fluid collection in the anterosuperior aspect of the urinary
bladder with peripheral rim enhancement (arrows) and soft-tissue

@ Springer

edema in the abdominal wall, extending up to the level of the umbili-
cus. This patient underwent percutaneous drainage and subsequent
surgical excision after the resolution of inflammation. This lesion was
proven to be an infected urachal cyst on pathology
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[2]. MRI helps in better tissue characterization, evalua-
tion of the extent of infection along with the anatomical
relationship of urachus with the urinary bladder, and ante-
rior abdominal wall [5, 13]. There is a 30% risk of recur-
rent infection and malignant degeneration secondary to
incomplete removal of cyst wall or urachal remnants [3,
5]. The presence of heterogeneous echogenicity within the
cystic lesion on US examination suggests the possibility
of infection in the urachal cyst [3]. At CT/MRI, irregular
wall thickening, heterogeneous enhancement, and adjacent
fat stranding indicate infected urachal cyst (Fig. 11) [2,
3,5,8].

Urachal neoplasms

Both benign and malignant tumors can develop from ura-
chal remnants. Benign urachal tumors are extremely rare
and include adenomas, fibromas, fibroadenomas, hamar-
tomas, lipomas, and inflammatory pseudotumors (Fig. 12)
[2, 25].

Malignant urachal tumors are also very rare and con-
stitute 1% of all urinary bladder malignancies [2, 26].
Approximately 80% of urachal carcinomas are adenocarci-
nomas, both mucin-producing and non-mucinous tumors;
urothelial, squamous, and sarcomatoid malignancies rep-
resent the remaining 20% [2, 25, 27, 28]. Most urachal
carcinomas originate at the juxtavesical location and grow
cranially toward the umbilicus and inferiorly toward the
urinary bladder. Adenocarcinomas arising in urachal rem-
nants are likely due to chronic urinary stasis and result in
columnar metaplasia of the transitional epithelium [2, 29].
Majority of the urachal carcinomas are clinically silent
due to an extraperitoneal location in the space of Retzius.
Patients usually present in later stages of the disease with

Fig. 12 A 72 year-old-man
with tubulovillous adenoma in
a vesico-urachal diverticulum.
Sagittal T2-weighted (a) and
contrast-enhanced sagittal
T1-weighted (b) MR images
demonstrate an ill-defined T2
hypointense mass within the
vesico-urachal diverticulum
with homogeneous enhance-
ment after contrast administra-
tion (arrows). This mass was
proven to be a tubulovillous
adenoma in the vesico-urachal
diverticulum on pathology

local invasion to surrounding structures and distant metas-
tases [2]. Hematuria and a presenting palpable suprapubic
mass are the most common symptoms; other presentations
include abdominal pain, dysuria, bloody discharge from
the umbilicus, and obstructive urinary symptoms [27].

Diagnostic evaluation of urachal carcinomas includes
clinical history, physical exam, cystoscopy, and urine
analysis with urinary cytology [3]. Urachal carcinomas
are typically large masses and manifest with prominent
extra-vesical component compared to the non-urachal
tumors of the urinary bladder [3]. Cystoscopy helps to
directly visualize the tumor in the bladder and determine
if the tumor has intact mucosa or ulcerated lesion [30].
The dedicated US is the initial imaging modality that con-
firms the location and extent of the tumor, presence of
pelvic lymph nodes, and distant metastases [2, 26]. On
US, urachal carcinoma appears as a soft-tissue mass at the
urinary bladder dome adjacent to the lower abdominal wall
with heterogeneous echogenicity and increased vascularity
(Fig. 13) [5, 25, 27, 31].

At CT/MRI, urachal carcinomas may present with a vari-
ety of imaging appearances; tumor can present as a large,
heterogeneous necrotic, midline mass adjacent to the dome
of the urinary bladder, which can extend into the space of
Retzius, and demonstrate focal irregular wall thickening, or
a small, enhancing nodule near the bladder dome (Figs. 13,
14, 15) [2, 12, 25, 27]. The presence of calcifications (due
to mucinous differentiation) is pathognomonic of urachal
adenocarcinomas and can be seen in up to 70% of cases at
the periphery of the mass (Fig. 14) [2, 3]. On MRI, tumors
show areas of high signal intensity on T2-weighted images,
which is likely due to mucin content of the tumor or necrosis
[27, 32]. The solid component of the tumor demonstrates
heterogeneous enhancement after intravenous contrast
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Fig. 13 A 45-year-old man with an urachal adenocarcinoma. a Trans-
verse grayscale US image of the pelvis shows an ill-defined hetero-
geneously hypoechoic mass (arrows) causing significant compression
on the urinary bladder (arrowhead). b Contrast-enhanced CT image
obtained during the excretory phase of CT urogram study demon-

Fig. 14 A 45-year-old woman
with an urachal adenocarci-
noma. a, b Contrast-enhanced
axial (a) and sagittal (b) images
of the pelvis demonstrate an ill-
defined, peripherally enhancing
hypoattenuating mass (arrows)
with foci of air and peripheral
calcifications arising from the
dome of the urinary bladder.

¢ Contrast-enhanced axial CT
image of the pelvis performed
5 years ago demonstrates focal
wall thickening and enhance-
ment (arrowhead) in the dome
of the urinary bladder that was
missed initially. This mass was
proven to be an urachal adeno-
carcinoma on surgical excision

administration [27]. Urachal carcinomas are better identi-
fied on sagittal CT/MRI images with adequately distended
urinary bladder.

Multiple clinical and imaging staging systems for urachal
carcinomas have been proposed, but none of them have been
validated so far [2, 28]. Sheldon pathologic staging is the
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strates a heterogeneously enhancing soft-tissue attenuation mass
(arrow) arising from the anterior wall of the urinary bladder with a
punctate focus of calcification (arrowhead). This mass was proven to
be an urachal adenocarcinoma on pathology

first proposed staging system for urachal cancers; however,
this was replaced by Mayo clinic staging proposed by Ashely
et al. and Ontario staging system proposed by Pinthus et al.
[33-35]. The TNM staging of urachal carcinoma assesses
the extent of the disease such as tumor localized to bladder
wall or metastasis to lymph nodes or distant organs [8, 28].
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Fig. 15 An 80-year-old man
with urachal adenocarcinoma.
Axial T2-weighted (a) and
contrast-enhanced coronal
T1-weighted (b) MR images
show focal wall thickening and
enhancement of the urinary
bladder dome (arrows), which
was proven to be an urachal
adenocarcinoma on surgical
excision

Fig. 16 Umbilical abscess mimicking an umbilical-urachal sinus.
Contrast-enhanced axial CT image of the abdomen shows a hypoat-
tenuating focal lesion with rim enhancement in the umbilicus (arrow).
This was proven to be an umbilical abscess without any urachal rem-
nants on surgical excision. However, this mimics umbilical-urachal
sinus on imaging

Imaging studies play a pivotal role in the initial diagnosis,
staging, treatment follow-up, and long-term surveillance of
urachal carcinomas [2, 5]. Tumors commonly metastasize
initially to pelvic lymph nodes, followed by systemic metas-
tasis to the brain, liver, lungs bowel, and bones [5, 26].

Fig.17 A 63-year-old woman
with a dropped gall stones

on the urinary bladder dome
mimicking an urachal adenocar-
cinoma. a, b Contrast-enhanced
axial (a) and sagittal (b) CT
images of the pelvis dem-
onstrate a collapsed urinary
bladder (arrow) with a dropped
gall stone abutting the urinary
bladder dome (arrowheads)
mimicking an urachal adenocar-
cinoma

Radical cystectomy, en-bloc resection of the urachal mass,
urachal remnants, umbilicus, and pelvic lymph nodes is the
treatment of choice for locally advanced urachal carcinomas
[36, 37]. In case of advanced urachal cancers, taxanes with a
regimen to treat the gastrointestinal malignancy is used due
to the enteric type of histology of adenocarcinoma. Hence,
the combination of gemcitabine, cisplatin, and 5-fluorouracil
has shown to slow down the disease in metastatic urachal
carcinoma. A recent study has shown that cytoreductive
surgery, and hyperthermic intraperitoneal chemotherapy
(HIPEC) prolongs survival time in patients with peritoneal
metastases and urachal carcinoma [38]. The prognosis of
urachal carcinomas is poor due to their late presentation and
advanced stage with local invasion. However, the prognosis
is significantly better compared to urinary bladder urothelial
carcinoma at similar stages likely due to a relatively younger
age of presentation of urachal carcinoma. The 5-year sur-
vival rate for urachal carcinoma varies and is reported as
49% after treatment [2, 36]. Approximately 90% of patients
presenting with metastases die within 1 year of presentation
[34, 39].
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Fig. 18 A 38-year-old woman with a focal endometriotic deposit
on the anterior wall of the urinary bladder mimicking an urachal
adenocarcinoma. a, b Contrast-enhanced axial (a) and sagittal (b)
CT images of the pelvis obtained during the excretory phase of CT

Mimics of urachal anomalies

Multiple disease entities involving the periumbilical region,
space of the Retzius, and those abutting the urinary bladder
dome may simulate urachal anomalies. Umbilical-urachal
sinus may mimic omphalitis with umbilical abscess and
umbilical granulomas (Fig. 16). Uncomplicated urachal
cysts may present similar to urinary bladder diverticulum,
mesenteric cyst, Meckel’s diverticulum, and umbilical her-
nia [2]. A vesico-urachal diverticulum can be confused
with urinary bladder diverticulum and post-surgical fluid
collections. Urachal carcinomas mimic dropped gall stones,
endometriosis, and infected urachal remnants (Figs. 17, 18)
[2]. Urachal carcinomas also mimic malignant tumors such
as urothelial bladder cancer, and omental metastases that
abut the bladder dome [2, 3]. Imaging studies, especially
contrast-enhanced CT and MRI, help in achieving an appro-
priate diagnosis.

Conclusion

Depending on the level of persistence of the embryonic ura-
chal remnants between the urinary bladder and the umbili-
cus, urachal anomalies can be classified into four types
which include patent urachus, umbilical-urachal sinus, ura-
chal cyst, and vesico-urachal diverticulum. Early identifica-
tion of urachal anomalies is crucial to optimize appropri-
ate medical management and if required, surgical resection
of the remnants to prevent potential complications, which
include infection and malignancy. Select urachal anomalies
demonstrate characteristic imaging findings and imaging
studies play an essential role in the diagnosis, follow-up, and
surveillance of patients with urachal anomalies. Knowledge

@ Springer

urogram study demonstrate a well-defined, enhancing mass in the
anterior wall of the urinary bladder (arrows). This was proven to be a
focus of endometriosis on partial cystectomy, however, mimicking an
urachal adenocarcinoma on imaging

and understanding of the embryological anatomy of the
urachus, along with typical locations and imaging features
of urachal anomalies is essential for accurate diagnosis and
proper management.
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