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Ultrasound findings of urachal anomalies. A series of interesting cases
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Abstract
Aims: This study’s aim is to present the specific ultrasonography (US) findings of a series of urachus anomalies. Material and methods: Seven patients with suspected urachal anomalies underwent US scanning initially prior to the surgery and
the features of images were reviewed respectively. The clinical data and pathologic results were collected also. Results: US
successfully diagnosed urachal anomalies in 5 patients (5/7, 71.4%) and failed to diagnose in 2 patients (2/7, 28.6%). Patent
urachus showed a tubule between the umbilicus and bladder; urachal sinus was a blind focal dilatation at the umbilical end,
while vesicourachal diverticulum was an outpouching at the vesical end and urachal cyst was identified as an anechoic structure along the urachus. Non-enhancement in the base and centre was the distinct features of urachus carcinoma by contrastenhanced ultrasonography (CEUS). Using a high frequency probe and CEUS the diagnostic ability of US may be improved.
Conclusion: US showed good diagnostic ability in urachal anomalies and combined with CEUS could improve the differential
diagnosis.
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Introduction
The urachus originates from the allantois and cloaca
and extends between the bladder dome and the umbilicus.
With normal embryonic development, the urachus involutes and its lumen is obliterated, becoming the median
umbilical ligament [1]. Due to an incomplete obliteration
of the urachus, urachal anomalies may present along the
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urachal tract and give rise to various clinical pathological
situations such as inflammation, infection, umbilical discharge, lower abdominal pain and potential malignancy
[2]. The clinical signs and symptoms may be confused
with other abdominal and pelvic diseases, so the accurate
diagnosis of urachal anomalies may be challenging.
Urachal anomalies can be evaluated using various
imaging modalities, such as computer tomography (CT)
and magnetic resonance imaging (MRI), but the most
commonly used imaging modality for initial screening is
ultrasonography (US). This study reviews several cases
of urachal anomalies and details their US features to enhance the understanding of them.
Material and methods
We reviewed 7 patients referred to our department
from January 2008 to July 2018 with suspected urachal
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anomalies. Local Ethic Committee approval was obtained
and due to the retrospective character of the study the informed consent was waived. All the patients underwent
US examination before surgery and the US findings were
compared with the results of surgery and histopathology. The patients’ clinical data were collected, including
gender, age, presenting symptoms, imaging modality and
imaging features.
The ultrasound scan was performed with a LOGIQ
E9 (GE Healthcare, Waukesha, WI) or ACUSON Sequoia 512 (Siemens Healthcare, Mountain View, CA),
equipped with convex and linear array transducers. To
complete the evaluation of the abdomen, the convex
transducers with the frequency of 2–5 MHz were used.
To assess the structures of the abdominal wall, linear
transducers with the frequency of 5-9 MHz were considered to be more appropriate and the acoustic focus was
set on the borderline of the abdominal wall and viscera.
The lesions were analyzed during multiplanar scanning
in transverse and longitudinal sections using greyscale
and Doppler techniques in all 7 cases. In 2 cases, contrast-enhanced ultrasound (CEUS) was performed with
a bolus intravenous injection 1.5 ml of SonoVue (Bracco
Imaging S.p.A., Milan, Italy), followed by 5 ml of saline
flush. Fistulography and MRI were used as supplementary imaging techniques in other 2 cases.
Statistical analysis
The results are presented as descriptive data. The frequency of numerical data (%) was calculated.
Results
Our study included 7 patients (6 males and 1 female,
aged 25 days to 78 years). The patients’ general data were
summarized in Table I. Before surgery all patients underwent US scanning. The suspected urachal lesions were
excised and finally confirmed by histopathology. According to the surgery and histopathology results, there were
2 patent urachus, 1 vesicourachal diverticulum, 2 urachal
sinus, 1 urachal cyst and 1 urachal adenocarcinoma.

Five of the histopathology results were definitively
diagnosed by US before surgery (5/7, 71.4%). The US
findings were considered as indications for operative exploration of suspected urachal anomalies. In two patients
with patent urachus, a tubular hypoechoic communication between the bladder dome and umbilicus was found
tracking along the anterior abdominal wall. A change in
size of the tubule during micturition was also observed
(fig 1a). One patient with a vesicourachal diverticulum
had an anechoic and tubular structure in continuity with
the dome of bladder. The tubular structure changed in
size with bladder filling, without communication to the
umbilicus (fig 1b). One patient with an urachal cyst appeared as an anechoic round to an oval cystic structure
with a well-defined wall along the theoretical course of
the urachus between the bladder and the umbilicus in
US. Additional CEUS showed the non-enhancement of
the lumen (fig 2). In one patient finally diagnosed with
urachal adenocarcinoma, a solid hypoechoic mass in the
dome of bladder with an irregular shape, wide base and
rich blood flow (convex transducer) was found. The linear transducer allowed better depiction of the relationship between the mass, abdominal wall, peritoneum and
bladder wall, respectively (the bladder wall and abdominal wall were invaded) (fig 3). CEUS examination with a
high frequency probe provided supplementary data about
mass vascularization: the mass began to be rapidly enhanced from periphery to the center starting with second
10. At second 29, the irregular enhancement of the mass
peaked and the high enhancement lasted until second 40.
In all phases, the base and center of the mass were in
complete non-enhancement (fig 4).
Two patients with urachal sinus were undiagnosed by
US and finally were diagnosed by MRI or fistulography
(2/7, 28.6%). In both cases the US showed a thickened
and irregular blind dilatation developing from the umbilicus, without communication to the bladder. However, it was difficult for US to definitively diagnose due to
the lack of communication with the bladder. One of the
2 patients underwent fistulography to distinguish other

Table I. Demographic data, presenting symptoms, imaging modality and surgery findings in patients enrolled
Patient Age
1
25 days
2
29 days
3
4
5
6
7

34 years
57 years
78 years
58 years
37 years

Gender Presenting symptoms
F
Leakage from umbilicus
M
Delay in umbilical healing, blood-mucinous
material spillage
M
Frequent night-time urination, abdominal pain
M
Ongoing purulent umbilical discharge
M
Intermittent bleeding from the umbilicus
M
Mild intermittent periumbilical pain
M
Hematuria

Imaging modality
US
US

Surgery findings
Patent urachus
Patent urachus

US
US, Fistulogram
US, MRI
US, CEUS
US, CEUS

Vesicourachal diverticulum
Urachal sinus
Urachal sinus
Urachal cyst
Urachal cancer

F, female; M, male; US, ultrasonography; CEUS, contrast-enhanced US; MRI, magnetic resonance imaging
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duct remnants from the urachal sinus. The other one underwent MRI to make sure the extent of the lesion to the
adjacent structures (fig 5).

Fig 1. a) Patent urachus in a 25-day-old infant with fluid discharge through the umbilicus. US showed a hypoechoic tubular
structure; b) Vesicourachal diverticulum in a 34-year-old man
with mild abdominal pain. US revealed an echo free zone in the
dome of the bladder.

Fig 4. The contrast-enhanced ultrasound (CEUS) investigation
of the patient with an urachal adenocarcinoma using: a) a lowfrequency transducer and b) a high-frequency transducer. Bladder inner wall (red arrow), peritoneum (blue arrow) and umbilical wall (green arrow).

Fig 2. Urachal cyst in 58-year-old man with abdominal pain.
a) In contrast enhanced ultrasonography, longitudinal scan, a
non-enhanced round anechoic structure above the dome of bladder was found; b) microscopic appearance of the urachal cyst
(HE, ×40); c) the lining was composed of urothelium (HE, ×400).

Fig 5. Urachal sinus in a 57-year-old man with purulent discharge through the umbilicus. US showed a focal dilatation just
below the umbilicus with little blood flow signal.

Discussions

Fig 3. Urachal adenocarcinoma in a 37-year-old man with
hematuria: a) greyscale US using convex transducer; b) color
Doppler flow imaging; c) pulse Doppler US showed the arterial
flow (PSV 66.3 cm/s, EDV 27.1cm/s and RI 0.59); d) greyscale
US using the linear transducer.

The incidence of urachal anomalies is about 1:5000
in general population [1]. Based on the location of abnormal residual patency along the urachal tract, four
types of congenital urachal anomalies are present, including patent urachus, urachal sinus, urachal cyst and
vesicourachal diverticulum (Table II) [3]. Most of the
urachal anomalies are detected incidentally and usually
remain asymptomatic, while some may be misdiagnosed
as other abdominal and pelvic diseases in the emergency
room [4]. The malignant epithelial neoplasm can arise
from urachal remnants and form the urachus carcinoma,
accounting for less than 1% of all bladder cancers [5].
However, most urachal carcinomas are always diagnosed
in advanced stages and associated with a poor prognosis
[6,7].
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Table II. Urachal anomalies, anatomy and incidence [3, adapted]
Urachal anomaly
Patent urachus

Embryology and anatomy
Incidence (%)
Complete failure of urachal lumen to close; communication between the bladder
42
and the umbilicus.
Urachal sinus
Partial obliteration of urachus at the inferior aspect of; sinus to umbilicus without
16
communication with bladder.
Urachal cyst
Partial obliteration of urachus at superior and inferior points; cyst along the urachal
38
without communication with the umbilicus or bladder.
Vesicourachal diverticulum A partial obliteration of the urachus at superior aspect; diverticulum from antero3
superior pole of the bladder without communication with the umbilicus.

Various imaging modalities can be performed to diagnose the suspected urachal anomalies, including US,
CT, MRI and fistulogram [8]. US is the preferred imaging
tool in clinical settings, because it is fast, readily available, without radiation, which is very important in children and young adults [9]. A high positive predictive value of 83% and a sensitivity of 79% of US in the detection
of the urachal anomalies was reported [10], over 90% in
early childhood [11]. If US findings are not sufficient, the
other imaging modalities can be recommended [8,12,13].
Without intestinal interference, US can make the differential diagnosis between urachal anomalies, umbilical
hernia and the simple soft tissue infection in the anterior
abdominal wall. In addition, US can show the urachal
anomalies’ relationship to nearby structures clearly. The
bladder wall, peritoneum and umbilical wall will be displayed especially clearly when a high frequency probe is
selected. It may provide detailed information about the
anatomic location of the lesion. The patient can also be
detected with a proper filling of bladder, because when
the bladder is full, the anomalies such as patent urachus
and vesicourachal diverticulum, are easily diagnosed.
Moreover, US contrast agents were used, providing
valuable information in regards to the lesions’ vascularization and perfusion [14-16]. In this study, two cases
underwent both conventional US and CEUS. The CEUS
was able to better define lesion margins, bladder and abdominal wall infiltration. However, more than 80% urachus carcinomas are adenocarcinoma of the mucinous
type and the mucin content of the tumors can explain the
irregular enhancement at CEUS [17,18].
This study had several limitations, including its retrospective nature and the small number of patients. However, if more cases are collected in the future, details of
imaging features will become available.
In conclusion clinical diagnosis of urachal anomalies
can be made based upon a good physical examination
and appropriate imaging modalities. US is the preferred
initial diagnostic modality and CEUS may discern between benign and malignant pathology.
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