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SUMMARY
The urachus is an intra-abdominal fibrous remnant of
the allantois. The non-involution of the allantois can
result in urachal anomalies. The abnormal appearance of
the umbilicus may be a sign of such anomalies. We have
observed 3 cases of term neonates with atypical
appearance of the umbilical stump, all of which
manifested urachal anomalies, as documented by
ultrasound scan. These appearances are rarely described
in the literature, and seem to regress at around
2 months. Therefore, it is important that healthcare
professionals should be aware of the possible
implications of atypical umbilical stumps, evaluate each
case accordingly and, if an urachal anomaly is
diagnosed, refer the patient to a paediatric surgery
centre, as such malformations carry an underlying risk of
infection or malignancy.

BACKGROUND
The allantois appears at day 16 of gestation, as a
tiny finger-like outpouching on the caudal wall of
the yolk sac, which is contiguous with the ventral
cloaca (figure 1).1 The involution of the allantois
results in a thick fibrous cord—the urachus.1–5 The
exact timing of urachal closure is uncertain, but it
progressively narrows to a small, epithelised, fibro-
muscular strand by the 20–24th week of gesta-
tion.2 6 By the time of birth, the tubular urachus
normally changes into a thin fibrous cord—the
median umbilical ligament.1 2 4

The non-involution of the allantois may result in
several types of urachal anomalies (figure 1), most
notably: patent urachus, urachal diverticulum,
urachal sinus and urachal cyst.2 6 In the case of
patent urachus (10–50%)1 7 8 there is a communi-
cation between the umbilicus and the bladder; in
the case of urachal diverticulum (3–12.6%)1 7 8 the
bladder end fails to close; urachal sinus (11–
49%)1 3 4 6–8 occurs when the umbilical end of the
urachal structure fails to close; and, finally, a
urachal cyst (31–61%)1 3 6–8 is formed when both
ends close, but a central lumen remains open and is
filled with fluid.
Although urachal anomalies can be asymptom-

atic, their presence may also be indicated by symp-
toms such as urine drainage (42–68.9%),3 6–9

omphalitis (5–43%),3 9 abdominal mass (14–
33%),6 8 abdominal pain (3.9–30%),3 6–8 recurrent
urinary symptoms (1.9–14%)3 7–9 or abnormal
appearance of umbilicus (9.7%).6 In rare circum-
stances, these anomalies may result in life-
threatening infections, such as peritonitis or
sepsis.1 5 Development of malignant neoplastic

changes in urachal anomalies have been reported in
later life.2–4 10 In light of these potential complica-
tions, an early diagnosis is essential for close
follow-up in a reference centre.2

We describe three cases in which the atypical
appearance of the umbilical stump led to the diag-
nosis of urachal anomalies.

CASE PRESENTATION
Case 1
Female term neonate with normal prenatal ultra-
sound scan and first physical examination. On the
eighth day of life, an unpleasant smell was noticed
and traced to the umbilical cord stump. On obser-
vation, the presence of umbilical serous drainage,
periumbilical erythema and a fibrous structure adja-
cent to the umbilical stump (3 mm thick and 2 cm
long) were noticed (figure 2). Laboratory evalu-
ation revealed negative infection parameters.
Microbiology of the exudate revealed the presence
of Staphylococcus aureus, Enterobacter cloacae and
Acinetobacter baumanni. Empirical antibiotics (flu-
cloxacillin and gentamicin) were administered for
7 days. After 3 days, signs of umbilical inflamma-
tion decreased, and the adjacent fibrous structure
had regressed. An abdominal ultrasound scan
revealed the presence of an urachal cyst, along with
an occluded distal remnant of the urachus in the
bladder (figure 3). The neonate was referred to a
paediatric surgery centre. At 1 month the umbilical
scar was normal. At 2 months the abdominal ultra-
sound scan still showed a remnant of the urachus.
At 9 months the ultrasound scan was normal.

Case 2
Male term neonate with normal prenatal ultra-
sound scans and first physical examination. On the
ninth day of life, a tubular structure appeared in
the umbilical stump (2 mm thick and 1 cm long),
without inflammatory signs (figure 4). The abdom-
inal ultrasound scan revealed a persistent urachus
with liquid content (figure 5). At the sixth month
follow-up, the ultrasound scan and umbilical scar
were normal.

Case 3
Female neonate with normal prenatal ultrasound
scans, showing an umbilical stump tumefaction
(figure 6) and a supernumerary finger in each hand
on first physical examination. On the first day, a
serous fluid discharge from the umbilical stump was
observed. On the seventh day of life, a 1 cm long
gelatinous structure was observed in the umbilical
cord stump, draining serous-hematic fluid at days
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14 and 28 of life. An abdominal ultrasound scan was performed,
revealing a continuous tubular structure between the bladder and
the umbilicus, suggesting a patent urachus (figure 7). At day 56,
the umbilicus appeared normal. Nevertheless, the child has since
been under close monitoring in a paediatric surgery centre.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis includes: omphalitis, omphalomesen-
teric duct remnants, anomalies of vitelline ducts, umbilical
granulomas and abdominal defects.

DISCUSSION
The true incidence of urachal anomalies is unknown.9 Urachal
anomalies were thought to be rare, with an incidence between
0.3 and 20 cases in every 100 000 hospital admissions.1 11 12

However, paediatric autopsy studies have shown an incidence of
1 in every 7 610 cases of patent urachus and 1 in every 5 000

Figure 1 Embryology of the urachus and urachal anomalies. In
human embryos, the allantois is a vestigial structure which extends
from the ventral region of cloaca to the umbilicus (A). Between the
fourth and seventh weeks of gestation the cloaca divides into the
urogenital sinus, anteriorly and the anal canal, posteriorly. The larger
and upper part of the urogenital sinus is the urinary bladder, which is
continuous with the allantois. As the bladder enlarges, the allantois
obliterates, becoming a thick fibrous cord—the urachus. Between the
fourth and fifth month of gestation, the urachus narrows into a small
tube lined by transitional epithelium (B). When the allantois’ lumen
persists, urachal anomalies can be present: urachal diverticulum (C),
patent urachus (D), urachal sinus (E) and urachal cyst (F). Illustrated by
Clauso Neves.

Figure 2 Fibrous adjacent structure to the umbilical stump at
presentation.

Figure 3 Abdominal ultrasound scan—bladder with an occluded
distal remnant of the urachus and urachal cyst.

Figure 4 Tubular structure in the umbilical stump at day 8 of life.
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cases of urachal cyst.1 More recently, Gleason et al13 analysed
abdominal imaging of 64 803 children and found urachal anom-
alies in 1% of cases. This difference may be explained by the
frequency of asymptomatic urachal anomalies (93%),13 which
therefore go underdiagnosed.

Three cases were recorded within a 1-year period, in a hos-
pital where ∼2 500 births take place annually. Although con-
genital urachal anomalies have been shown to be twice as
common in males as in females,4 of the three aforementioned
cases there was a female predominance. All presented an atyp-
ical umbilical stump during the first days of life. Only the third
case showed changes on the first physical examination, present-
ing a common symptom of urachal anomalies (fluid drainage).
In all cases, the appearance of the umbilicus was normal within
1–2 months. Such atypical umbilical shapes are rarely described
in the literature, and seem to be present only for a limited
period of time. As such, it is important that healthcare profes-
sionals check for atypical umbilical stumps, as these may suggest
urachal anomalies. Besides, urachal anomalies might develop
concomitantly with other genitourinary defects—the prevalence
of vesicoureteral reflux is 13–17% greater in these cases than
among the general paediatric population,6 9 which further
underlies the importance of promptly referring the child to a
paediatric surgery centre for specialised evaluation.

Information is lacking as to how to manage paediatric urachal
anomalies. The classic treatment consisted in a surgical
approach, applied to all patients with urachal anomalies in an
effort to prevent complications. Nowadays, it is known that
many anomalies may spontaneously recede. Nogueras-Ocaña
et al12 observed spontaneous regressions in 61.5% of 13
patients within 16.5 months (median time) since the diagnosis.
Galati et al6 reported a complete resolution of urachal anomal-
ies in 80% of patients younger than 6 months. However, should
symptoms persist or the urachal anomaly fail to recede after
6 months, the authors recommend its excision as a means of
preventing recurrent infections.6 Therefore, as in the cases pres-
ently under study, close monitoring of the anomaly with peri-
odic ultrasound scans in a reference centre seems to be the more
reasonable therapeutic option.

Learning points

▸ Atypical appearance of the umbilicus should be understood
to possibly indicate urachal anomalies.

▸ It is important to identify urachal anomalies for they have an
underlying risk of recurrent infections and adenocarcinomas
in adulthood.

▸ Routine procedure used to be the surgical excision of the
entire lesion on diagnosis, even in asymptomatic patients.
More recently, however, surgeons have expressed a
preference towards non-surgical approaches, which have
commonly produced favourable outcomes, namely a
complete regression of the urachal anomaly.
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Figure 6 Umbilical stump tumefaction at birth.

Figure 5 Abdominal ultrasound scan—persistent urachus with liquid
content.

Figure 7 Abdominal ultrasound scan—patent urachus.
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