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Abstract

Background Urachal carcinoma is an extremely rare malignant tumor originating from the urachus. Urachal
adenocarcinoma has never been reported in patients under 20 years of age. In this case, we describe a 15-year-old
patient with urachal adenocarcinoma and propose possible risk factors.

Case presentation The patient presented with hematuria for two months and dysuria for one month, and had

a history of smoking and alcohol consumption for three years. Ultrasonography showed an irregular mass on

the anterior wall of the bladder. Contrast-enhanced computed tomography revealed a pedicled soft tissue mass
measuring 2.6x2.4 cm within the bladder, showing significant enhancement. Partial cystectomy was conducted, and
a histopathological diagnosis of urachal adenocarcinoma (T2NOMO) was made. During eight months of follow-up, the
patient remained asymptomatic with no evidence of recurrence.

Conclusions Urachal remnants may lead to urinary symptoms and the development of urachal carcinoma. A history
of smoking and alcohol consumption could be possible risk factors for urachal adenocarcinoma in this case. It is
possible that urachal remnants can undergo malignant transformation, even at ages as young as 15 years. Regular
follow-up should be recommended for patients whose urachal remnants persist beyond childhood.
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Background

The urachus is a three-layered tubular structure as a
remnant of an embryonic structure. Urachal remnants
result from failure of allantois lumen obliteration, and
may lead to urinary symptoms and the development of
urachal carcinoma at an older age. This anomaly is rela-
tively uncommon, with a prevalence of 1% in children
[1]. Urachal carcinoma is an extremely rare malignant
tumor originating from the urachus, with an incidence
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of 0.3% among all bladder cancers [2]. The majority of
cases are diagnosed in individuals in their 50s and 60s,
with a median age at diagnosis of 52 years, according to a
study reviewing 1,010 cases [3]. Urachal adenocarcinoma
has never been reported in patients under 20 years of
age. Here, we describe a case of 15-year-old with urachal
adenocarcinoma.

Case presentation

A 15-year-old Chinese boy, previously healthy with an
unremarkable past medical and family history, com-
plained of hematuria for two months and dysuria for one
month. The boy had a history of smoking and alcohol con-
sumption for three years, smoking approximately 20 cig-
arettes per day and drinking alcohol approximately once
a week. The physical examination was unremarkable.
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Ultrasonography showed a hypoechoic, obscurely-
demarcated, irregular mass on the anterior wall of the
bladder (Fig. 1A). Doppler assessment detected vascu-
lar flow within the mass. Contrast-enhanced computed
tomography revealed a pedicled soft tissue mass measur-
ing 2.6x2.4 cm within the bladder, showing significant
enhancement (Fig. 1B). A high-density nodular image
was observed in front of the bladder (Fig. 1C).

A bladder tumor was suspected, and open partial cys-
tectomy was conducted. The entire mass, along with part
of the bladder wall and the distal segment of the ura-
chus, was resected. The tumor involved the submucosal
and muscular layers, but not the peritoneum. The surgi-
cal margin was negative. A histopathological diagnosis
of urachal adenocarcinoma was made. The high-density
nodule in front of the bladder was confirmed to be a
stone in the urachus. Mucinous adenocarcinoma cells
were identified via hematoxylin and eosin staining, and
some cells were signet-ring cells (Fig. 1D). Inmunohisto-
chemical analysis showed positive staining for CK (pan),
CK20, CDX2 and B-catenin (Fig. 1E, F, G and H). The
patient was diagnosed with T2NOMO urachal adenocar-
cinoma. An indwelling catheter was placed in the bladder
for 5 days after the operation. He recovered uneventfully
and was discharged six days after the operation. A CT
scan performed six months after discharge showed no
evidence of recurrence. During eight months of follow-
up after discharge, the patient remained asymptomatic.

Discussion

Urachal adenocarcinoma was previously thought to
occur in adults, whereas this case was an adolescent
boy with a history of smoking and alcohol consump-
tion. The risk factors for urachal adenocarcinoma remain
unclear. In this case, it seems that a history of smoking
and alcohol consumption may be a risk factor for urachal
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adenocarcinoma, which could help explain why urachal
adenocarcinoma is more common in men. Additionally, a
stone found in the urachus could cause urinary stasis and
chronic irritation, which may also contribute to tumor
development. The most frequent clinical presentations of
urachal adenocarcinoma in adults are hematuria, abdom-
inal pain and dysuria, which are similar to the symptoms
observed in this adolescent.

Approximately half of urachal carcinomas exhibit ele-
vated levels of serum markers including CA125, CA19-9,
CEA [4, 5]. These makers serve as diagnostic indicators
and predictors of therapeutic response and recurrence
[4, 6]. We did not examine any of these serum markers
before surgery because we were unaware of the possibil-
ity of urachal carcinoma. Ultrasonography is widely used
to diagnose urinary system diseases and can often iden-
tify an irregular mass located at the dome or midline of
the anterior wall of the bladder in patients with urachal
carcinomas, although it lacks specificity. Mucin-produc-
ing urachal adenocarcinoma frequently contains calcifi-
cation at the dome or midline of the anterior wall of the
bladder, which is thought to be characteristic [7]. Calci-
fication are present in about 32% of urachal carcinomas
and can be easily detected via computed tomography [3].
Cystoscopy is the most sensitive diagnostic method and
should be mandatory when urachal carcinoma is sus-
pected [8].

For localized urachal carcinoma, the recommended
treatment is excision of the urachus, umbilicus and par-
tial/radical cystectomy, along with removal of the bilat-
eral pelvic lymph nodes [9]. In this case, we conducted a
partial cystectomy without resecting the entire urachus,
the umbilicus or the bilateral pelvic lymph node, as we
did not initially consider the possibility of urachal adeno-
carcinoma and the CT scan did not reveal any enlarged
pelvic lymph nodes. Partial cystectomy is preferred over
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Fig. 1 (A) Ultrasonography showed a hypoechoic, obscurely-demarcated, irregular mass with vascular flow on the anterior wall of the bladder. (B)
Contrast-enhanced computed tomography revealed a pedicled soft tissue mass measuring 2.6x2.4 cm within the bladder, showing significant enhance-
ment. (C) computed tomography showed a high-density nodular image in front of the bladder. (D) Histological image of hematoxylin and eosin staining.
(E) Positive staining for CK (pan). (F) Positive staining for CK20. (G) Positive staining for CDX2. (H) Positive staining for 3-catenin



Wang et al. BMC Pediatrics (2024) 24:554

radical cystectomy because the survival rate in cases
undergoing partial cystectomy is similar to that in cases
undergoing radical cystectomy, and patients undergoing
partial cystectomy have a better quality of life. More than
20% of patients develop distant metastases at diagnosis
[3]. For these patients, chemotherapy is the only treat-
ment choice, and the 5-year survival rate is lower than
20%.2 A cohort study indicates that distant metastasis is
more common in patients under 45 years old [10].

In conclusion, urachal remnants may undergo malig-
nant transformation even at ages as young as 15 years.
Regular follow-up should be suggested for patients with
urachal remnants persisting beyond childhood.
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