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Abstract: After failure of cisplatin-based chemotherapy for metastatic urachal carcinoma,
a 16-year-old patient presents with diffuse liver-, lung-, and brain metastases. The K-ras mutation
is present in the liver as well as in the primary resected specimen. The regimen was therefore
changed to bevacizumab, 5-fluorouracil, and irinotecan. This led to a partial response which
lasted 7 months.
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Introduction

It is estimated that urachal carcinoma constitutes less than 1% of all bladder tumors'
and approximately 10% of all primary adenocarcinomas of the bladder.* In contrast with
the much more frequent transitional cell cancers of the bladder, urachal cancer typically
occurs in a younger patient population, with many reports indicating a median age at diag-
nosis of approximately 47-56 years.>* While some investigators report a predominantly
male patient population,’ others suggest a more balanced distribution between male and
female patients.>* Unfortunately, there are many patients who present with metastatic
disease which currently is not likely to be curable. There is no standard chemotherapy
regimen for these patients. This case report builds on prior experiences in chemotherapy
to report a new way of treating a patient with refractory metastatic disease.

Clinical case

The then 16-year-old male patient was diagnosed with T4 urachal bladder carcinoma,
with presentation of hematuria. Initially (January 2009), he underwent a total cystec-
tomy for this T4 neoplasm. The pathology report documented urachal adenocarcinoma.
Six months later, salvage surgery with retroperitoneal dissection was performed for
recurrent metastasis of the iliacal lymph nodes. Nine months after initial surgery,
liver metastases were documented, and subsequently three courses of paclitaxel,
ifosfamide, and cisplatin were administered. This led to a partial response of the liver
metastases after 9 weeks. These treatments were done at a university hospital nearby.
Due to asthenia and fatigue, the patient and his parents decided to stop this type of
chemotherapy. Fourteen months after diagnosis, the then 17-year-old patient was
admitted with seizures due to massive cerebral metastases, responding to valproic
acid. Subsequent staging showed massive liver metastases as well as large mediastinal
lymph nodes (Figure 1).
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Figure | Liver metastases — before treatment.

A liver biopsy confirmed the specific histology of urachal
carcinoma; a sample was sent for K-ras mutation, and the
results showed that the mutation was present.

After cerebral radiotherapy (10 x 3 Gy), a combination of
bevacizumab, 5-fluorouracil, and irinotecan was administered.
The regimen consisted of I-leukovorin 250 mg/m?, irinotecan
50 mg/m?, followed by 5- fluorouracil 2 g/m?/24 h, six weeks
out of eight.®® Bevacizumab was given at the dose of 5 mg/kg
every 2 weeks. His liver pain decreased after 1 week. After
an initial surge in tumor markers (carcinoembryonic antigen
[CEA] and neuron-specific enolase [NSE]), a normalization
was observed after 4 weeks (Figure 2). This is the first case
reporting the use of NSE monitoring in metastatic urachal
cancer; CEA as tumor marker was already known. Computed
tomography (CT) scan of liver and lung metastases confirmed
a cystic transformation, corresponding with a partial response
(Figures 3 and 4). After 5.5 months of treatment, ascites

developed; analysis showed neoplastic cells, and subsequent
staging showed pulmonary and hepatic progression as well
as neoplastic ascites (Figure 5). Palliative care at home was
set up and the patient died at home 7 months after starting
second-line chemotherapy.

Discussion

Characteristics of urachal carcinoma

The urachus (median umbilical ligament) extends from blad-
der dome to the umbilicus. It develops during embryogenesis
from a diverticulum within the hindgut (allantois). As the
cloaca divides and develops into the bladder anteriorly and
the rectum posteriorly, the allantois is obliterated to form the
urachus.’ The urachus is a three layered structure consisting of
an outer muscular layer, a middle connective tissue layer, and
an inner layer lined with transitional epithelium.'* In 30% of
adults, congenital urachal anomalies, such as fistulae, cysts,
sinuses and diverticulae, are present. The presence of these
remnants increase the risk of urachal cancer."

Urachal cancer commonly presents with hematuria and
mucinuria.'? Given its extraperitoneal location, diagnosis is
generally late. Common metastatic sites include lung, pelvic
lymph nodes, and bone.’ Diagnosis of urachal cancer is best
made by cystoscopy, although urinary cytology is positive
in 38% of cases.’ Ultrasound and CT are useful in assessing
the extent of local and distant disease.

During diagnosis, it is important to differentiate between
urachal and nonurachal bladder adenocarcinoma, as staging,
prognosis, and treatment differ.*

Tumor markers including CEA and CA 19-9 have been
elevated in multiple case reports. In one series, 13 of 22
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Figure 2 Evolution of tumor markers CEA and NSE during treatment
Abbreviations: CEA, carcinoembryonic antigen; NSE, neuron-specific enolase.
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Combination chemotherapy for urachal cancer

Figure 3 Liver 3 months after treatment.

patients demonstrated an elevated CEA, and five of these
patients had a CEA decrease parallel with an objective response
to chemotherapy.> Our patients demonstrated a significant
decrease of NSE, which was the first marker to drop as an
indication of the effectiveness of the chemotherapy regimen.
Staging systems used for traditional bladder cancers can-
not be applied to urachal cancer, as the pattern of growth is
intrinsically different.’

Historically, radical cystectomy was the operation of
choice for resectable urachal cancer. However, due to umbili-
cal involvement in 7% of patients, urachal cancer surgery
now consists of a partial cystectomy with en bloc resection of
the umbilicus and urachal ligament. Compared with radical
cystectomy, this has significantly reduced the risk of local
relapse and improved quality of life.>!3

Chemotherapy options

With no current chemotherapy standard for the treatment of
urachal carcinoma, most reports of chemotherapy response
have been anecdotal at best. Previous reports describe the

Figure 4 Liver 4 months after treatment.

treatment of urachal tumors as ‘invariably unsatisfactory’
with a prognosis that was ‘uniformly’ poor.'* The first
patient series appeared in 1985 when Logothetis and col-
leagues reported two partial responses out of three patients
treated with 5-fluorouracil, doxorubicin, and mitomycin.'
Unfortunately, none of these responses were durable. A first
MDACC report?® gave a 33% response rate, using newer che-
motherapy regimens which were cisplatin based. There was
one additional responder using a combination of paclitaxel,
methotrexate, and cisplatin (TMP), and no response in five
patients treated with methotrexate, vinblastine, adriamycin,
and cisplatin (M-VAC).!%!7 Other reports suggest a single
case of long-term survival with gemcitabin and cisplatin
(GC),’ S-1,cisplatin,' and cisplatin with irinotecan.' The
most aggressive cisplatin based combination came from
the Memorial Sloan-Kettering Cancer Center (NY, USA).
These authors reported results on the first clinical trial
in nontransitional cell histology including small cell,
squamous, adenocarcinomas and urachal tumor. With their
combination of ifosfamide, paclitaxel, and cisplatin (ITP),
there was no response out of six patients treated for urachal
carcinoma.”

The case reports from the 21st century are based on the
efficacy of irinotecan or oxaliplatin based chemotherapy regi-
mens which are analogous to the treatment of colon cancer.
Urachal adenocarcinomas are often histologically similar to
adenocarcinomas from the gastrointestinal tract such as the
colon or the stomach.?!

All effective drugs and drug combinations used in meta-
static colon cancer were used and proven effective in more
recent cases of urachal carcinoma: oxaliplatin and irinotecan,
in combination with 5- fluorouracil.

The use and efficacy of oxaliplatin-based chemotherapy
has been recently reported in a case report. Partial response
was documented in a 60-year-old patient with diffuse
metastatic disease.?

Irinotecan is a topoisomerase I inhibitor that disrupts
cell division by interfering with DNA replication. Irinotecan
has demonstrated preclinical activity in adenocarcinomas
from a variety of tumor types including gastric, colorectal,
pancreatic, lung, and breast carcinomas.? Currently,
irinotecan in combination with 5-fluorouracil/leucovorin
with or without bevacizumab is indicated as first-line
therapy for metastatic colorectal cancer.* Irinotecan has
also demonstrated efficacy for metastatic gastric cancer in
combination with 5-fluorouracil/leucovorin or cisplatin.?>2

The clear activity of IFL, an American version of
irinotecan based colon cancer chemotherapy regimen,* was
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Figure 5 Liver almost 7 months after treatment.

recently illustrated in an MDAC case report. The patient
had two successive complete responses in metastatic recur-
rences of disseminated urachal cancer, even in disease which
was refractory to radiotherapy.?! Other case reports showed
similar efficacy.?

The most recent development in metastatic colorectal
cancer was the association of the targeted treatment (anti-
epidermal growth factor receptor [EGFR]-antibodies) with
the irinotecan + 5-fluorouracil chemotherapy regimen.?

Over the last 2 years, it has become clear that the effi-
cacy of the targeted treatment is limited to patients with the
absence of EGFR-mutation in their initial colon cancer. These
tumors are therefore called ‘wild type’. This has led to an
important change in international guidelines.?”

Angiogenesis inhibiting monoclonal antibodies remain
active in K-ras mutant subtypes of metastatic colorectal
cancer.* This knowledge was applied in our case, where K-ras
mutation was documented in the liver metastases (and also
in the primary tumor specimen). We therefore chose to add
bevacizumab to the 5-fluorouracil + irinotecan combination,
although literature on its use in metastatic urachal cancer
was lacking.

This new combination of the bevacizumab-irinotecan-
5-fluorouracil regimen was shown to be effective in
second-line treatment of metastatic urachal cancer lead-
ing to partial response of diffuse metastases. This partial
response of metastatic disease was clinically evident
shortly after the start of treatment and was proven effective,
even after failure of an aggressive first-line chemotherapy
regimen. Toxicity was acceptable, and overall survival of
7 months in second-line is analogous to survival times
reported in other case reports, with less important cancer
burden, and where chemotherapy was only reported in
first-line therapy.

Conclusion

We report the first case of metastatic urachal cancer respond-
ing to bevacizumab/5-fluorouracil/irinotecan combination
chemotherapy in a 17-year-old patient. A partial response was
obtained after 9 weeks, and overall survival was 7 months,
unprecedented in second line.
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