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Abstract

Urachal carcinoma is an uncommon cancer
whose rarity has precluded its study and evi-
dence-based management strategies are lack-
ing. This study assessed all urachal carcino-
mas in Ireland and clinical parameters in order
to improve understanding. Urachal carcinomas
diagnosed from 1994 to 2011 were identified
from the National Cancer Registry in Ireland.
Data obtained included patient age, gender,
diagnostic year, pathology, tumor stage,
patient treatment strategies and survival.
Twenty-six urachal carcinomas were identi-
fied, the majority being adenocarcinoma. This
comprised 0.3% of all invasive bladder tumors.
Patients were predominantly male (62%) and
over 50 years of age (58%). Twenty-two
patients (85%) underwent surgery, with only
six (23%) undergoing chemotherapy. On aver-
age, median overall survival was 2.6 years
(range 0-15.2 yrs). Survival was longer in
women (5 vs. 1.9 yrs), patients under 50 years
of age (3.6 vs. 1.9 yrs), those without con-
firmed metastasis (4.1 vs. 0.7 yrs) and those
who received chemotherapy (3.6 vs. 2.6 yrs).
The overall survival of urachal carcinoma in
Ireland is less than expected from published
literature. This study highlights the need for
centralization of rare tumors with internation-
al collaboration to identify the optimal treat-
ment strategy and improve outcome. 

Introduction

Urachal carcinoma comprises less than 1%
of all bladder carcinomas and reportedly affects
0.01-0.02% of total adult cancers.1-3 It was first
described in 1863 by Hue and Jacquin4 and
since then, single and joint institutional
reviews have increased the understanding of
this rare disease.5-10 Urachal carcinomas are
predominantly adenocarcinoma (80-90%) and

are thought to develop from malignant trans-
formation of columnar metaplastic epithelium
of the embryological remnant of the allantois
that connects the umbilicus with the fetal blad-
der, the urachus.2,6 Tumors can be difficult to
stage as they arise from the bladder wall.
Sheldon and colleagues created the most wide-
ly used international staging system for
urachal carcinoma (Table 1).2

The cornerstone of treatment remains sur-
gical excision involving partial or radical cys-
tectomy with en bloc resection including the
umbilicus.1,11,12 Urachal tumors have a reported
local recurrence rate of 15 to 41% after primary
resection within the first two years of follow-
up.3,13,14 Clinicopathological risk factors for
early relapse and poor outcome include posi-
tive surgical margins following resection,
advanced tumor stage and grade as well as
lymph node involvement and presence of dis-
tant metastasis at initial diagnosis.8,13-16

Recurrence is best treated with resection and
if complete, a salvage cure rate of up to 50%
has been reported.14,17 Distant metastases are
most commonly seen in the liver, lymph nodes,
lungs and bones and overall signify a very poor
survival.8,13,14 Five-year survival depending on
pathological stage is up to 49% but this is cen-
ter-specific.8,14,17 In general, urachal cancers
tend to be relatively resistant to radiotherapy.5

The benefit of adjuvant chemotherapy for
urachal carcinoma remains unclear. The rarity
of this cancer complicates, if not precludes, the
conduct of randomized clinical trials.
Chemotherapy is generally reserved for
relapsed and recurrent disease that cannot be
surgically removed.5 There are numerous
reports in the literature of benefit from
chemotherapeutic agents, with response rates
around 15%,5,18-21 however the optimal regi-
mens in a first or second line setting have not
been definitively established.5,15,22 Treatment
strategies have been led by isolated case
reports, institutional case series and multicen-
ter reviews that have assessed the outcome of
various chemotherapeutic and radiation thera-
py regimens, including platinum-containing
regimens,18,23 5-fluorouracil-based treat-
ment22,24 and the newer biological therapies
targeting the oncogene, KRAS and the epider-
mal growth factor receptor,25 as well as anti-
angiogenic agents.26-28 In an attempt to
increase international knowledge of this rare
malignancy, this paper sets out to identify all
urachal carcinomas in Ireland utilizing the
Irish National Cancer Registry and correlates
this incidence with demographic data, treat-
ment received and overall patient outcome. 

Materials and Methods 

Patient data was obtained from the prospec-

tive National Cancer Registry in Ireland data-
base. This was developed in 1994 for the pur-
pose of collecting accurate cancer information
to allow the determination of incidence, preva-
lence and mortality in Ireland permitting inter-
national comparisons. Data available from this
resource included patient age, gender, year of
diagnosis of urachal cancer, pathologic sub-
type, confirmed metastasis, patient manage-
ment including surgery, radiotherapy and
chemotherapy and overall survival.
Information was obtainable from 1994 to the
end of 2011. 

Statistical analysis was performed using two
tailed students t-test.
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Results

Between 1994 and the end of 2011, the
National Cancer Registry database identified
26 histopathological confirmed urachal carci-
nomas in the Republic of Ireland. Figure 1
depicts the numbers of cancers diagnosed per
year along with the annual incidence of blad-
der carcinomas allowing comparison.

The overall incidence was 0.3% of all inva-
sive bladder cancers (n=8351). The total num-
ber of all invasive cancers diagnosed in Ireland
between 1994 and 2011 obtained from the
National Cancer Registry was 274,357 cases;
therefore urachal carcinomas comprised
0.0095% of all invasive cancers diagnosed in
Ireland during this 18-year period. The demo-
graphic breakdown is depicted in Table 2. 

Patients were predominantly male (n=16,
62%), with a ratio of male to female patients of
1.6:1. Urachal carcinoma was more common in
those over 50 years of age (n=18, 69%). Table 2
also charts the proportional age groups of
patients and gender. Females presented at a
younger age than men. Overall 7 women (70%)
presented before the age of 50 years and 15
men (94%) presented over the age of 50 years,
with 9 over 70 years old (56%). Most patients
presented with no confirmed identifiable
metastatic disease (n=23, 88%). Of the 3
patients with metastatic disease at diagnosis, 2
had pulmonary metastasis and one had hepatic
metastasis. Two further patients were known
to have developed metastatic disease during
the course of the follow-up; one developed
cutaneous disease and the other, pulmonary
disease.

Histopathologic subtype
Of the 26 urachal cancers identified, 15

were adenocarcinoma, 7 were transitional cell
carcinoma and one squamous cell carcinoma
(Table 2). Three tumors were unspecified by
the reporting institution. All seven transitional
cell carcinomas occurred in patients over the
age of 70 years and all were found in men. In
comparison, 14 adenocarcinomas were diag-
nosed in patients aged between 30 and 69
years. Females were more commonly diag-
nosed with adenocarcinoma (70%).

Treatment strategies
Twenty-two of the 26 patients (85%) under-

went surgical resection (Table 2). The remain-
ing 4 patients only had a biopsy for pathologi-
cal diagnosis. Most patients underwent a radi-
cal cystectomy (n=9) with one additional
patient also documented as having a concur-
rent hysterectomy. Eight patients underwent a
partial cystectomy and the four remaining
patients had local excision of the bladder
lesion alone.

Multidisciplinary treatment combinations

are outlined in Table 2. Radiotherapy was
administered to four patients only.
Chemotherapy was utilized in six patients
(23%). One of these six patients is known to
have had chemotherapy outside of Ireland.
Patients who received chemotherapy were
generally younger; on average, patients who
received chemotherapy were less than 59 years
of age, whereas those who did not receive
chemotherapy were older. However there was a
wide variation with patients receiving
chemotherapy aged between 30 and 74 years of
age. Three of the five patients with known

metastatic disease received chemotherapy.
Three patients received adjuvant chemothera-
py in combination with radiotherapy and sur-
gery. The majority of patients who received
chemotherapy were alive by the end of 2011
(n=4, 67%) including two patients who had
known pulmonary metastasis. The details of
the six patients who received chemotherapy
are depicted in Table 3. 

Survival
Full survival data until the end of 2011

revealed that 17 of the 26 patients diagnosed

                             Article

Table 1. Sheldon staging system of urachal carcinoma.

Sheldon staging system

pT1                                                     No invasion beyond the urachal mucosa
pT2                                                     Invasion confined to the urachus
pT3                                                     a) Local extension to the bladder
                                                           b) Local extension to the abdominal wall
                                                           c) Local extension to viscera other than the bladder
pT4                                                     a) Metastasis to regional lymph nodes
                                                           b) Metastasis to distant sites
Adapted from Sheldon et al.2

Table 2. Demographic data of urachal carcinoma patients, 1994-2011.

Demographic data                                                                  N (%)

Age                                                                                                                              
      <30 years                                                                                                        0 (0)
      30-39 years                                                                                             4F+1M (19.2)
      40-49 years                                                                                                  3F (11.5)
      50-59 years                                                                                                 3M (11.5)
      60-69 years                                                                                             3F+3M  (23.1)
      70-79 years                                                                                                 5M (19.2)
      80-89 years                                                                                                 4M (15.4)
Gender                                                                                                                      
     Male                                                                                                             16 (61.5)
     Female                                                                                                         10 (38.5)
Histopathology                                                                                                         
      Adenocarcinoma                                                                                       15 (57.7)
      Transitional carcinoma                                                                             7 (26.9)
      Squamous cell carcinoma                                                                         1 (3.8)
      Unspecified                                                                                                 3 (11.5)
Metastasis                                                                                                                
     Metastatic at diagnosis                                                                             3 (11.5)
     Non-metastatic at diagnosis                                                                   23 (88.5)
Treatment                                                                                                                  
      No treatment                                                                                              3 (11.5)
      Surgery alone                                                                                             15 (57.7)
      Surgery + RT                                                                                                2 (7.7)
      Surgery + RT + chemo                                                                              2 (7.7)
      Chemo alone                                                                                                1 (3.8)
      Surgery + chemo                                                                                       3 (11.5)
Surgery details                                                                                                        
     Excision of lesion                                                                                      4 (15.4)
     Partial cystectomy                                                                                      8 (30.8)
     Radical cystectomy                                                                                    9 (34.6)
     Radical cystectomy + hysterectomy                                                       1 (3.8)
     Biopsy only (no surgery)                                                                          4 (15.4)
F, female; M, male; RT, radiotherapy; chemo, chemotherapy.



with urachal carcinoma were known to have
died (65%). Of these deceased patients, 3
(18%) were known to have confirmed metasta-
tic disease. Overall 13 patients who died
underwent a surgical procedure (76%), 3
received radiotherapy (18%) and 3 received
chemotherapy (18%). Of the latter, 2 had
metastatic disease at diagnosis and the
remaining patient received chemotherapy on
the development of metastasis. Three patients
(18%) received no form of active treatment.

Of the 9 patients who were alive at the end
of 2011, the majority was female (n=6, 67%)
and diagnosed at less than 50 years of age
(n=6, 67%). None were over the age of 65
years. All patients underwent surgical excision
of the primary tumor. Two patients received
adjuvant chemotherapy and one patient
received chemotherapy 3.5 years later upon
the diagnosis of lung metastases. One patient
also received adjuvant radiotherapy in con-
junction with surgery and chemotherapy. 

On average, patients with urachal carcino-
ma survived a median of 2.7 years following
diagnosis (range 0-15.2 years). Those that
received chemotherapy had a median survival
of 3.6 years (range 0.6-10.8 years) as com-
pared with median overall survival of 2.6
years (range 0-15.2 years) in patients who did
not receive any chemotherapy. There were

only 3 patients who received chemotherapy as
adjuvant treatment. Their survival ranged
from 4.1 to 10.8 years, with a median of 6.9
years (P=0.92). Table 4 depicts comparative
median survival in patients based upon age,
gender, year of diagnosis, confirmed metasta-
sis, extent of surgical excision and che -
motherapy.

Discussion

The incidence of urachal carcinoma in the
literature has been documented as between
0.01 and 0.02% of all invasive cancers and the
Irish national experience reflects this. Over an
18-year period in Ireland, an incidence of
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Table 3. Details of patients receiving chemotherapy.

Year of         Histopathology      Gender       Age     Survival    Alive at                    Management                                       Details
diagnosis                                                      (years)   (years)    end 2011                              

1997                               Adeno                         M               35-39             4.1                  No             Sx (partial cystectomy), RT, Chemo                  Adjuvant chemotherapy
2001                              Adeno                         M               55-59            10.8                Yes               Sx (partial cystectomy) + chemo                    Adjuvant chemotherapy
2003                                 TCC                           M               70-74             0.6                  No                                  Chemo alone                            Pulmonary metastasis at diagnosis
2005                              Adeno                          F                45-49             6.9                 Yes             Sx (excision of lesion), RT, Chemo                  Adjuvant chemotherapy
2008                               Adeno                          F                30-34             3.1                 Yes                Sx (total cystectomy) + chemo                       Pulmonary metastasis 
                                                                                                                                                                                                                                                   3 years post diagnosis
2010                              Adeno                          F                60-64             0.7                 Yes               Sx (partial cystectomy) + chemo         Pulmonary metastasis at diagnosis 
Adeno, adenocarcinoma; M, male; Sx, surgery; RT, radiotherapy; chemo, chemotherapy; TCC, transitional cell carcinoma; F, female.

Table 4. Median survival in years grouping patients according to age, gender, year of diagnosis, presence of metastasis and receipt of
chemotherapy.

                                          Survival                                    Median survival (years)               Range (years)                            P-value

Age                                                 Less than 50 years of age                                         3.6                                                    1.3-15.2                                                 0.50
                                                       50 years of age or older                                            1.9                                                      0-15.2                                                      
Gender                                         Male                                                                               1.9                                                      0-15.2                                                   0.22
                                                      Female                                                                          5.0                                                    0.7-15.2                                                     
Year of diagnosis                        Earlier than 2000                                                         2.7                                                    0.1-15.2                                                 0.42
                                                       Year 2000 or later                                                       2.6                                                      0-10.8                                                      
Extent of surgery                       Partial surgery                                                             5.7                                                    0.7-15.2                                                 0.20
                                                      Radical / total surgery                                                2.9                                                    0.1-15.2                                                     
Metastasis                                    Metastasis identified                                                 0.7                                                       0-3.1                                                    0.10
                                                       No metastasis identified                                          4.1                                                    0.1-15.2                                                     
Chemotherapy                            Chemotherapy                                                             3.6                                                    0.6-10.8                                                 0.92
                                                      No chemotherapy                                                       2.6                                                      0-15.2                                                      
                                                      Adjuvant chemotherapy                                             6.9                                                    4.1-10.8                                                     
                                                      No adjuvant chemotherapy                                       2.6                                                      0-15.2                                                      

Figure 1. Annual incidence of urachal cancer (values on left) and invasive bladder cancer
(values on right) diagnosed from 1994-2011.
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0.01% of all invasive cancers was recorded. As
expected in this series, urachal carcinoma had
a demographic preponderance of males (69%)
and those above the age of 50 (62%). Females
tended to present earlier, with 70% diagnosed
before the age of 50 years. Furthermore,
women were more inclined to live longer than
their male counterparts (5 vs. 1.9 years, Table
4). The reasons underlying these marked gen-
der differences in age at diagnosis and sur-
vival is unclear and has not been identified in
prior analyses of urachal carcinoma.  The P
values from all results are not statistically sig-
nificant on account of small patient numbers
as well as a wide range of results.

Management strategies hinge upon surgical
resection with recommendations encouraging
en bloc excision including umbilicus.
Postoperatively, there is no data to support
chemotherapy in the adjuvant setting and it
remains a treatment for unresectable and/or
metastatic disease. International guidelines
continue to recommend individualizing treat-
ment on a case by case basis and employing
radiotherapy and/or chemotherapy regimens at
the responsible physician’s discretion.1 In this
national cohort, the majority of patients (85%)
underwent surgical resection. A total of 17
patients underwent cystectomy, 9 of whom had
a radical procedure and 8 patients underwent
partial excision. There was no appreciable dif-
ference in survival with greater resections,
although the small numbers may not reflect
this accurately. Out of the 26 urachal carcino-
mas, 4 received adjunctive radiotherapy and
less than one quarter of patients received
chemotherapy (n=6, 23%), half in the metasta-
tic setting. Full survival data until the end of
2011 revealed that 17 of the 26 patients diag-
nosed with urachal carcinoma were known to
have died. A total of 10 patients survived more
than 5 years (38%), which is inferior to inter-
national survival data of approximately
49%.8,14,15 Table 4 reveals that patients younger
than 50 years of age, females and those diag-
nosed at an earlier stage had a better overall sur-
vival. There has been no significant change in
survival between 1994 and 2011 despite changes
in management of this disease (Table 4),
although small numbers make comparisons
difficult. As each of these cases is spread
throughout Ireland and over an 18-year period,
it is possible that the caseload for each institu-
tion is too small to induce an improvement in
the clinical management of this rare disease.
This might suggest that the centralization of
rare diseases such as urachal carcinomas
should take place in order to improve overall
patient survival. This would allow clinicians in
the fields of surgery, medical and radiation
oncology to enhance their skills and knowledge
base, benefiting patient outcome. It is also
noteworthy that there is little data on targeted
biologic therapy in urachal cancer.

A recent retrospective review of urachal car-
cinomas identified seventeen patients over a
thirteen-year period in a Chinese University
hospital, identified similar age of presentation
and male preponderance.29 Chen and col-
leagues reported a median overall survival of
57.6 months (4.8 years), which is much
greater than this research identified at 2.7
years. In the Chinese study, there was no infor-
mation on whether any patients received adju-
vant or palliative chemotherapy or radiothera-
py in the management of this disease. 

Limitations of this study include an overall
small number of urachal cancers within the
whole country and analyzing subgroups.
Examining the effect of treatments, such as
chemotherapy and radiotherapy, was made dif-
ficult by small numbers and the variation in
patient outcomes. It was not possible to
unblind the data collected to identify particular
chemotherapeutic regimes administered in
individual cases. The National Cancer Registry
is a dedicated independent research institute
that collects data on every cancer diagnosed in
Ireland. Potential inaccuracies or failures with
data collection and/or data reporting to the
Registry could result in errors. In order to iden-
tify, address and improve this problem, the
Registry performs ongoing evaluation. The lat-
est review has revealed the estimated levels of
data completeness are satisfactory.30 Finally,
there have been difficulties with the diverse
coding and varied definitions of invasive blad-
der cancer between countries and indeed
organizations, with an increasing proportion
of bladder tumors being coded as in situ or
uncertain. This can lead to potential inaccura-
cies in national data collection worldwide.

Conclusions

This paper reports all urachal carcinomas
diagnosed in Ireland between 1994 and the
end of 2011 as recorded by the national data-
base: the National Cancer Registry. Urachal
carcinoma has an incidence comparable to
other international series. Epidemiological
assessment revealed a younger age of presen-
tation for females and a marked increased sur-
vival in this group as compared to men.
Furthermore, the data identified a lower five-
year survival than that reported in the litera-
ture (38 vs. 49%) and questions whether rare
diseases and carcinomas, such as urachal can-
cer, should be treated exclusively in a special-
ist center to improve overall patient outcome.
This report hopes to add to the dearth of liter-
ature on this rare disease to improve interna-
tional understanding and enhance the man-
agement strategies for patients with urachal
carcinoma. 
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