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Bladder cancer in a young patient: Undiscovered risk factors
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Abstract. Bladder cancer is one of the most common forms
of malignancies involving the urinary system and multiple
risk factors have been associated with its etiology. The most
common of which include cigarette smoking and various
occupational or chemical exposures. It is usually diagnosed
in older individuals with an average age of 70. In rare cases
it is observed in children as well as young adults where it
usually presents as a low-grade, non-invasive disease. In the
present case report a 27-year-old male patient is discussed:
The patient presented with no significant risk factors and
was treated for mucinous adenocarcinoma of the bladder
while further investigations were performed to identify other
associated factors related to this form of malignancy. Debate
in the literature exists in regards to the characteristics of
bladder neoplasms in younger patients compared with older
patients, however there is a lack of research into the etiology
or prognosis in young patients. The present case study illus-
trates the case of a young adult with no clear risk factors who
was diagnosed with a rare case of mucinous adenocarcinoma
of the bladder.

Introduction

Urothelial carcinoma of the bladder accounts for ~90% of
bladder cancers that occur in the United States and Western
Europe and is roughly 3 times more common in men than
women (1). However, primary mucinous adenocarcinoma
of the bladder is an extremely rare urologic entity, which
is observed in <2% of all urinary bladder tumors and often
presents as metastatic (1). Young adults are rarely diagnosed
with bladder cancer, and it is even more unusual to find a
case of mucinous adenocarcinoma at this age. Certain
epidemiologic studies have identified various chemical
carcinogens considered to be associated with development
of bladder cancer, with cigarette smoking being reported to
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be responsible for roughly half of the cases (1). In addition,
previous studies have also highlighted occupational exposure
to different chemicals or carcinogens, which may be associ-
ated with ~20% of bladder cancer cases. The purpose of the
present case report is to highlight a rare case of mucinous
adenocarcinoma of the bladder in a 27-year-old Hispanic
male who presented with no risk factors that have previously
been associated with this or any form of bladder cancer
and to investigate whether a correlation exists between this
malignancy and other cancers, specifically colon cancer.
Written informed consent was obtained from the patient.

Case report

In August 2014, a 27-year-old Hispanic male patient
presented to the Emergency Department of Raritan Bay
Medical Center (Perth Amboy, NJ, USA) with the complaint
of novel onset gross painless hematuria following a
4-month history of generalized abdominal pain. The
patient's history revealed that he was born in Peru, is a
non-smoker, drinks socially, and the only relevant family
history is that his father had colon cancer. The patient
stated he has been working at UPS for only a few years
and his job requires him to load trucks, however the patient
was unaware of any chemical exposure. The patient under-
went computed tomography (CT) scan on the abdomen and
pelvis without contrast which revealed a partially calcified
mass at the dome of the urinary bladder with infiltration
of the adjacent lower abdominal mesentery. The patient
then underwent a multiphasic post-contrast CT scan of the
abdomen/pelvis (Fig. 1) which also demonstrated a coarsely
calcified mass at the dome of urinary bladder with reticula-
tion of the mesenteric fat with nodular mesenteric implants
indicating peritoneal carcinomatosis. Following diagnosis,
cystoscopy with transurethral resection of bladder tumor
was performed with insertion of a right ureteral stent and
bladder biopsies were taken. However, complete resec-
tion of the tumor was not possible due to the extensive
nature of the tumor. Following dome-biopsy, a diagnosis
was made of urachal primary mucinous adenocarcinoma
with prominent signet ring features and extension into the
subepithelial connective tissues. The tumor was staged
at pT1, according to the modified International Union
for Cancer Control staging criteria (2), but a higher stage
could not be established from the sample biopsied at the
time. Immunohistochemical analysis revealed that the
tumor cells were strongly positive for CK20 and CDX2 and
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negative for p53, CK7, keratin 903, thrombomodulin, and
p63. Post resection, the patient remains alive and responded
well to a 6-week course of Bacillus Calmette-Guerin intra-
vesical chemotherapy administered in October 2014 at the
Rutgers Cancer Institute of New Jersey (New Brunswick, NJ,
USA).

Discussion

Bladder cancer is rare in patients under the age of 40, and
mucinous adenocarcinoma is a particularly rare form, which
is only observed in <2% of all bladder cancer cases (3). The
majority of primary adenocarcionams of the urinary bladder
(50-60%) stem from the bladder base and the majority of the
remaining cases are associated with urachal remnants (4). A
previous study proposed the hypothesis that adenocarcinomas
result from intestinal metaplasia caused by chronic irritation
and although those arising in areas of urachal remnants may
differ from those at the base, these malignancies are similar
in behavior and pathology (3). Mucinous adeonocarcimas are
composed primarily of lakes of extracellular mucin, which
are found within collections of tumor cells. These foci of
mucin comprise at least half of the tumor mass (3).

In the present study, the patient was diagnosed with
mucinous adenocarcinoma arising from the dome of the
bladder rather than the base, and similar reports have not
been well documented at a young age. The patient presented
with painless hematuria, which is the most common
symptom, however the patient's history did not demonstrate
a clear correlation with any significant risk factor that may
suggest the emergence of bladder cancer. The patient was a
27-year-old Hispanic man, a non-smoker, and with no clear
occupational risk factors, illustrating that there may be idio-
pathic as well as undiscovered risk factors for development
of bladder cancer.

A previous study analyzed age, gender, smoking status,
in addition to occupational exposure were compared in
individuals with bladder cancer to those without (5). The
distribution of smoking status differed significantly in
patients and controls. More specifically, 73% of patients were
at least one-time smokers as compared to 53.3% of controls.
Bladder cancer patients were also found to be much heavier
smokers (mean pack-years, 43.1) than that of the controls
(mean pack-years, 28.8) (P<0.0001) (5), whereby 1 pack-year
is equivalent to smoking 20 cigarettes (1 pack) daily for
1 year.

The same study further documented the correlation
betweenbladder cancer and work history.Itdemonstrated there
was an increased risk for occupations in the medical/health
field with an odds ratio of 2.17 and 95% confidence interval
(CI) of 1.21 to 3.92 as well as a similar documented result for
waiters and bartenders (5). The patient in the present study
however, did not have such exposure. Borderline significant
associations were also observed in electrical assembly,
installation and repair, law and jurisprudence as well. There
was also a non-significant elevated risk of urothelial bladder
cancer (UBC) in occupations associated with motor freight,
general farming, and structural work (5). Therefore, it is
apparent that no clear association has been made with job
history and risk of bladder cancer, but instead numerous
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Figure 1. Abdominal/Pelvic computed tomography scan demonstrated
bladder cancer (4.9x3.8x4.2 cm calcified mass).

different occupations have shown a slight correlation with
bladder cancer.

Although the patient in the present case report gave an
employment history of loading trucks, the patient had worked
there for <10 years. The same study performed an analysis
that was stratified by the duration of employment. The data
showed a significantly elevated risk of UBC evident amongst
those employed for 10 years or more in occupations related
to electrical assembly, installation and repair [odd ratio (OR)
4.37; 95% CI 1.62 to 11.77], bench work (OR 4.76; 95% CI
1.74 to 13.01), medicine and healthcare (OR 3.07; 95% CI
1.47 to 6.40), as well as structural work (OR 1.85; 95% CI
1.16 t0 2.95) (5). Overall the study came to the conclusion that
there was in fact an increased risk amongst workers of repair,
electrical assembly, communication, transportation, and the
equipment industry who were employed for >10 years. A
similar study by Kogevinas et al (6) combined the data from
11 case studies in Europe and demonstrated an elevated risk
amongst electrical workers with an odds ratio of 3.99 and
95% CI of 1.10 to 14.51.

Moreover, the above studies illustrated some exposure
associated with a long-term history of work related occu-
pational exposure, which may more or less be secondary to
chemical or carcinogens exposures. However, such correla-
tions in a non-smoker at a young age cannot be proven
and thus this case illustrates a rare incidence of mucinous
adenocarcinoma with no known risk factor. CK20 and CDX?2
were tumor markers found to be expressed in the tumor from
the present patient and have previously been shown to be
prominent in some other malignancies, such as colorectal
cancer (7). It therefore raises the hypothesis, whether a family
history of colon cancer increases the risk of bladder cancer
at a younger age and whether a patient with a positive family
history of colon cancer with particular markers should have
early screening for bladder cancer.

Although the oncogenesis of urothelial tumors in young
patients is unclear, multiple environmental and genetic
factors may contribute to the etiology. The amount of tobacco
smoking and certain occupation exposure have been docu-
mented to be known risk factors for urothelial tumors. The
causes of bladder cancer in the young age group however have
not been well reported in the literature. Furthermore, further
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research should determine whether a young patient diagnosed 3.

with bladder cancer with tumor markers may necessitate early

colonoscopy screening. A patient under the age of 30 with no 4.

past medical history, a non-smoker, and little exposure in the
work space presenting with such symptoms demonstrates the

unclear etiologies of this form of malignancy, which are yet to 5.

be fully studied and brings into question whether there is any
association with bladder cancer and the development of other 6
cancers.
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