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ABSTRACT

Background and Objectives
Bladder tumours are rare in young patients. Consequently, the literature is sparse and studies provide con-
flicting reports on clinicopathological data and patient outcomes. This study examines, to our knowledge, 
the largest UK series of patients aged less than 40 years diagnosed with bladder cancer, and examines their 
risks and outcomes.

Material and Methods
A prospectively recorded database (2008-2018) was used to identify patients aged under 40 years diagnosed 
with bladder cancer. Data were retrospectively analyzed. Patients were then sub-divided into 2 groups 
based on age: group 1 was aged below 20 years and group 2 was aged 20–39 years.

Results
A total of 27 patients were identified with a median age of 34 years (range 14–39). Male to female ratio 
was 2.86:1. Median follow-up was 41.5 months (range 3–108). 61.9% presented with visible hematuria and 
54.2% had one or more risk factors such as cigarette smoking. A total of 96.3% of patients had 
urothelial carcinoma and 92.3% of these were non-muscle invasive tumours. 7.7% presented with 
muscle invasive disease with 3.8% having positive nodes at diagnosis. Patients with non-muscle 
invasive urothelial tumours were risk-stratified according to the EAU-Guidelines Panel risk grouping 
with 39.1% low-risk, 4.3% intermediate-risk and 56.5% high-risk of recurrence and/or 
progression. During follow-up 30.4% recurred and 4.3% progressed to invasive disease. 23.1% 
underwent cystectomy and overall 11.5% died during follow-up, all due to metastatic disease. Patients 
in group one showed a statistically significant incidence of lower-grade disease at diagnosis with lower 
risk-group stratification but there was no significant difference in other parameters.

Conclusion
The majority of young patients in our series presented with non-muscle invasive urothelial bladder tumours 
but a significant proportion of these had high-risk disease. Some patients presented with aggressive, muscle 
invasive bladder cancer and consequently bladder cancer remains an important differential diagnosis in 
symptomatic patients regardless of age.
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The incidence of bladder cancer increases with
age; with a peak incidence in the sixth decade of
life.1 Only 1.0–2.4% of bladder tumours are found in
patients aged below 40 years,2 with 0.4% diagnosed
in patients under the age of 20 years.3 Anecdotal evi-
dence and early case reports suggest young patients
with bladder cancer have low-grade disease and
the majority tend not to progress to more advanced
stages.3 However, several retrospective studies have
demonstrated outcomes more in keeping with older
patients. The definition of ‘young’ has also been
questioned with variation between studies leading to
potential difficulty with data interpretion.4 This study
evaluated the clinicopathological data and outcomes
for patients aged 40 years or less diagnosed with a
bladder tumour from a single institution over 10 years.

METHODS

A 10-year prospectively recorded database from
2008-2018 from a single large UK institution was
consulted to identify patients < 40 years of age who
had been diagnosed with bladder cancer. Data were
retrospectively audited. Clinic letters, operation notes,
histopathology and radiology reports as well as mul-
tidisciplinary meeting outcomes were reviewed to
provide data on demographics, risk factors, presenta-
tion characteristics, risk stratification, and follow-up.
Histological grading of tumours was taken from histo-
pathology reports at the time of diagnosis according to
both 1973 and 2004 WHO classifications, and staging
was according to the TNM classification.

Patients were subdivided into two groups based
on age. Group one were aged less than 20 years and
group two were aged between 20 and 39 years. This
arbitrary age division was used to allow comparison
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Presentation and Risk Factors
Data were available for 21 patients and are presented

in Table 2. A total of 13 (61.9%) presented with 

visible hematuria, 3 (14.3%) presented with recurrent
urinary tract infections (UTI), 2 (9.5%) presented
with lower urinary tract symptoms (LUTS), 2 (9.5%)

Statistical analysis was performed using an

 
RESULTS

Demographics
  A total of 27 patients were identified with a 
median age of 34 years (range 14–39). Male to 
female ratio was 2.86:1. Median follow-up was 
41.5 months (range 3–108). One patient was lost 
to follow-up having moved overseas three 
months following diagnosis.

with previous studies in the literature that had
found a difference between these age groups in

terms of outcomes and molecular pathology.5–7

Patients with non-muscle invasive
urothelial tumours, were stratified according to
the European Association of Urology (EAU)
Guidelines-Panel risk grouping which takes into
account the probabilities of both recurrence and
progression by using prognostic data of number
of tumours, tumour diameter, prior recurrence
rate, grade, stage and presence of carcinoma in situ
(CIS) (Table 1).8

TABLE 1 EAU Guidelines Panel Risk Group Stratification8

(Low-grade is combination of G1 and some G2 and high-grade is combination of some G2 and all G3)

Statistical analysis was performed using an
online statistical programme (http://
vassarstats.net/ index.html). Fisher exact
probability test with the Freeman-Halton
extension was used to analyze
categorical variables and the Kaplan-Meier 
survival analysis was used to calculate 
survival. P<0.05 was considered clinically 
significant.
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TABLE 2 Demographics , Presentation, and Risk Factors for Patients with Bladder
Tumours
(Data for presentation not available for one patient in the younger group and five patients in the older group. 
Data for risk factors not available for one patient in the younger group and two patients in the older group).

Stage, Grade and EAU Guidelines-Panel Risk Group
Stratification
Following initial TURBT 26 (96.3%) had histology
consistent with urothelial carcinoma of the bladder

(UCB); data for these patients are presented in Table 3. One
patient (3.7%) had histology that demonstrated epithelioid
angiosarcoma.

  Of the patients with UCB (n=26) one patient (3.8%)

presented with muscle invasive node-negative
UCB and another (3.8%) presented with
muscle invasive node-positive disease. The
remainder of the patients (n=24) presented
with non-muscle invasive UCB. Two
patients (7.7%) presented with variant histology
(squamous differentiation in one patient with
non-muscle invasive disease and
micropapillary variant in the patient with 
muscle invasive, node-negative disease).
One patient (3.8%) with non-muscle in-
vasive UCB presented with a synchronous
renal pelvis tumour and underwent
nephroureterectomy with the histology
demonstrating G3 pT3 urothelial
carcinoma. The patient with muscle 
invasive, node-negative UCB also had a G3
pT2 urothelial carcinoma of the ureter.
 The 24 non-muscle invasive urothelial
tumours, were stratified according to
the EAU Guidelines-Panel risk grouping. 

were incidental findings on an ultrasound scan and one
(4.8%) presented with deep vein thrombosis and was
found to have node-positive disease at diagnosis.

One or more risk factors for bladder cancer were
found in 13 out of 24 (54.2%) patients for whom data
were available. A total of 13 (54.2%) were smokers,
1 (4.2%) additionally had a history of
cyclophosphamide exposure and 1 patient (4.2%)
also had had a previous nephroureterectomy for
urothelial carcinoma of the renal pelvis (see Table 2).
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TABLE 3 WHO 1973/2004 Grading and TNM Staging of Patients with Urothelial Carcinoma of the Bladder Following
Initial TURBT.

(Data on grade is not available for one patient who had non-muscle invasive UCB from the older group, p value for grade based 
on 2004 WHO grading).
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One patient had insufficient data to risk stratify, 
therefore of the 23 other cases, 9 (39.1%) were 
stratified as low-risk, 1 (4.3%) was
intermediate-risk and 13 (56.5%) were high-risk
with 5 of these (21.7%) being subdivided into the
highest-risk group (see Table 4).

One patient (4.3%) progressed. This patient was
originally stratified as high-risk (G3 pT1) UCB and
received BCG but progressed to G3 T4 with pelvic
lymphadenopathy on computerized tomography nine
months following diagnosis.

Radical Treatment
Overall, of the patients who have complete follow-

up, 6 patients (23.1%) underwent cystectomy. Two
underwent the procedure following initial diagnosis:
the first had epithelioid angiosarcoma received neo-
adjuvant chemotherapy and the final histology was T0.
The second patient had muscle invasive, node-negative
UCB and also underwent concurrent nephroureter-
ectomy; the final histology from the bladder was G3
T3b, micropapillary variant.

Four patients had cystectomy following a high-
grade non-muscle invasive UCB recurrence; all were
originally stratified as high-risk. None had muscle
invasive disease on histology at cystectomy.
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TABLE 4 EAU Guidelines-Panel Risk Group Stratification, Recurrence, Progression, Cystectomy
and Death Rates for Patients with Non-muscle Invasive UCB.

(Data not available for risk group stratification for one patient from the older group. Data on
recurrence, progression, cystectomy and death not available for one patient from the older group
who was lost to follow-up).

Recurrence and Progression
   These data are presented in Table 4. Of the non-
muscle invasive bladder tumours follow-up was
not possible in one patient after 3 months.
Seven of these remaining patients (30.4%) had
recurrences during the follow-up period. A total 
of 5 of these (71.4%) were originally stratified 
as high-risk, the other 2 (28.6%) were 
originally stratified as intermediate or low-risk. 
The median time to recurrence was 8 months (range 
5–37).
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Deaths
   Three patients (11.5%) died during follow up, 
all from metastatic disease. Data were censored for 
the patient with no recent follow-up giving an 
overall Kaplan-Meier five-year survival rate of 88.6% 
(95% CI 69.4–96.9%). The patient who presented 
with node-positive UCB died eight months 
following diagnosis. The patient who progressed 
from non-muscle invasive UCB to node-
positive, locally advanced disease died 27 
months after initial diagnosis.

The patient who presented with muscle 
invasive, node-negative UCB, micropapillary variant 
underwent upfront cystectomy and 
nephroureterectomy with G3 pT3b histology from 
the bladder present at the resection margin. This 
patient developed metastases two months later and died 
thirteen months after the original diagnosis.

Comparison between Patients Aged Below 20 and between
20 and 39 Years

Four patients (14.8%) were diagnosed before the
age of 20 years with a male to female ratio of 1:1. 23
patients (85.2%) were diagnosed between the ages of
20 to 39 years with a male to female ratio of 3.6:1.

All patients in the youngest group had non-
muscle invasive UCB. Three of these (75.0%) were 
stratified as low-risk, one (25.0%) was intermediate-
risk and none were high-risk. None had 
abnormal variant histology. Only one patient 
(25.0%) had low-grade recurrences, none 
progressed, required radical treatment or died during 
follow up.
    In the older group (n=23) one patient (4.3%) had

muscle invasive, node-negative UCB, one patient

(4.3%) had muscle invasive, node-positive UCB and one

(4.3%) had epithelioid angiosarcoma. Both patients

with variant UCB histology were in this group. A total 

of 20 patients had non-muscle invasive UCB

(87.0%). Of these patients, one did not have

enough data to risk stratify therefore of the other

nineteen patients, six (31.6%) were risk stratified as

low-risk and thirteen (68.4%) high-risk with five 

being sub-stratified as highest-risk (26.3%). Of 

the nineteen patients with complete follow-up data, 

six patients recurred (31.6%) and one

progressed (5.3%). Overall, six patients with

complete data (27.3%) underwent cystectomy 

either upfront or due to high-grade non-muscle
invasive UCB recurrence. A total of 3 patients 

(13.6%) died from their disease.

DISCUSSION

Bladder tumours in patients < 40 years of age are
rare. We present, to our knowledge, the largest UK
case series of such patients.

Age is the single greatest risk factor for the develop-
ment of bladder cancer.9 It is thought that mechanisms
for this are multi-factorial. In a review of the literature
into the effect of age on bladder cancer Shariat et
al.9 offered several theories for this.

These include:

• Cumulative exposure to environmental carcino-
gens as well as time for accumulation of cellular
events which can lead to cancer development.

• Organ system deterioration reducing the ability
to detoxify potential carcinogens.

• Increased incidence of bladder outflow obstruction
with the reduction in the ability to fully empty
the bladder, thereby prolonging contact between
urinary carcinogens and urothelium.

• Decreased fluid intake with a resultant increase
in the urinary concentration of such carcinogens.

• With ageing, cells may have a reduced ability
to repair mutations in DNA that may lead to an
increase in oncogene activity or a decrease in
tumour suppressor gene activity.

• Outcomes for bladder cancer may differ in older
patients as less aggressive therapies may be of-
fered for treatment due to other co-morbidities.9

Bladder cancer is the fourth most common cancer
in men accounting for 6.0% of all cancers.10 Gener-
ally, men are at a three to four-fold increased risk of
developing bladder cancer when compared to women.9

In our series, the male to female ratio was slightly
lower at 2.86:1 and although not statistically signifi-
cant, an even lower male to female ratio was found in
patients aged 20 years or less (M:F 1:1). In another
retrospective comparison study of 50 patients with
non-muscle invasive UCB aged under 45 compared
with 90 patients aged over 55 years, the same finding
was seen. In this study, the male to female ratio was
2.16:1 in the younger group and 7.18:1 in the older
group.11 The authors hypothesized that this could be
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due to a more homogenous exposure to carcinogens in 
the younger group.11 Overall, however, males are
more likely to develop bladder cancer even when ad-
justing for smoking and occupational exposure.12 By
contrast, other studies of young patients with bladder
cancer have found the male to female ratio to be as
high as 10.4:113 with one meta-analysis demonstrating
male dominance as more pronounced in a group
diagnosed under the age of 20 compared with patients
diagnosed between 30 and 40 years.5 It is unclear as to 
why such a difference is found and may be due to the 
retrospective nature of reporting in these studies.

In our group, 61.9% of patients presented with
hematuria in keeping with 53.0–100.0% seen in
other studies.6,14,15 A total of two patients (9.5%)
presented as incidental findings on ultrasound scan.
Certainly, in children and adolescents ultrasound is a 
useful diagnostic tool with 85.0% of tumours in
children aged 9–16 years initially visible on
ultrasound alone.15 In adults, ultrasound may not be as 
reliable due to structural changes such as
trabeculations, although in one series of 31 patients
aged under 40 years ultrasound was found to be
diagnostic in all cases.16

54.2% of our patients were cigarette smokers;
smoking accounts for 50.0% of the attributable risk of
bladder cancer.17 Our patients probably have a shorter
history of smoking than older counterparts, and it is
known that there is a 10-year lag time from the devel-
opment of lung carcinoma to developing UCB. This is 
thought to be since the bladder is exposed to more
dilute carcinogens than the lung and therefore a longer
exposure is required for mutations to occur.9 In our
patients, however, smoking history probably remains
relevant given the higher proportion of patients who
smoked when compared to the general population,18

although we do not know the pack-year history for
these individuals. Other studies of young patients with
UCB have also found a high prevalence of smoking - 
between 44.0% and 88.0%.1,14,16,19,20

The histology from one patient in our study dem-
onstrated epithelioid angiosarcoma. This patient was
male and 31 years of age at diagnosis. He was treated
initially with neo-adjuvant paclitaxel chemotherapy
and went on to have a cystoprostatectomy with T0
histology. He was alive with no evidence of disease
recurrence at 85 months of follow-up. Epithelioid

angiosarcomas of the urinary tract are extremely rare
and often associated with prior radiation therapy,
although not in this case. They are aggressive, associ-
ated with a poor prognosis and progress rapidly with
significant bleeding complications reported.21 From
the few case reports in the literature the mean survival
is 6 months (range 1.5–72 months)22 indicating that
this patient has survived much longer than expected
for this disease.

In our series, 92.3% presented with the non-muscle
invasive disease compared with 75.0% of patients
with UCB in the overall population. However, these
data are in keeping with multiple other studies of
young patients who have demonstrated more than
90.0% of patients presenting with non-muscle in-
vasive UCB.13,14,16,19,23 Some studies have, however,
demonstrated more aggressive disease such as Ozbey
et al., who in their series of 25 patients diagnosed <
40 years of age over five years, found that 36.0% of
patients were muscle invasive at diagnosis.20 The
discrepancy in these data are difficult to understand
as the majority of studies (including our own) are
retrospective, lacking control populations and have
relatively small numbers.

Contrary to published literature, a large proportion
of our patients with non-muscle invasive UCB (56.0%)
presented with high-grade disease (G2 high-grade,
G3 or CIS). Comparisons are difficult, however, due
to the change in histopathological reporting over
time with many papers only using the 1973 WHO
classification of reporting grade 2 lesions and therein
not distinguishing between low-grade and high-grade
lesions.13,20,23 From published series which have used
the 2004 WHO classification 13.4–32.0% of patients
< 40 years of age present with high-grade histology.1,6

Only one of our patients (4.0%) presented with a pap-
illary urothelial neoplasm of low malignant potential
(PUNLMP), thus lower than in other published series
of patients < 40 years of age where 22.0–30.0% of
patients present with this histology.1,6 This may be
due to PUNLMPs not being correctly coded in our
database as with other grades of UCB.

61.5% of patients presented with pTa disease.
This is similar to many other published reports of
58.0%–76.5%,1,23,24 although a larger (n=82) series
of patients from China6 found a lower pTa rate of
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24.4% with 61.0% of their patients having pT1 dis-
ease compared with our 23.1% which appears more in
keeping to other reports.1,23,24

7.7% of patients presented with muscle invasive
disease with one (3.8%) having node-positive disease.
Other comparable studies have published muscle
invasive figures of between 8.7% and 14.6%1,6,13,16,24

although one series of 40 patients demonstrated a rate of
2.5%,19 with two other studies of 25 and 30 patients
publishing muscle invasive rates of 36.0% and 20.0%
respectively.20,25 Only one other series reported any
patients with lymph node-positive disease: in a large
French multi-center retrospective study of 142 patients <
40 years old with UCB, 14.0% had muscle-invasive
disease, 7.0% had lymph node-positive disease and
5.0% had distant metastases.1

The published probability of recurrence at one year
from non-muscle invasive UCB in patients of all ages is
15.0%–61.0% and of progression is 0.2–17.0%,
dependent on factors such as initial tumour size, multi-
focality, initial stage/grade, prior recurrence rate and the
presence of CIS.8 Only two of our patients had less
than 12 months of follow-up data. Overall, 30.4%
recurred with 71.4% of these doing so within the first
year following diagnosis. 56.5% were originally stratified
as high-risk of recurrence, and of these 38.5%
recurred. Only one patient (4.3%) who were originally
sub-stratified as highest-risk progressed from their
original stage of the disease. Other studies of patients < 40
years have reported recurrence rates of 12.5–50.0% with
progression rates of 0.0–19.0%.1,6,13,16,19,20,24,25 One
New York study retrospectively compared 74 patients
< 40 years to a randomly selected cohort over 65
years of age treated over the same period. They
showed that although older patients tended to have
higher-grade tumours at diagnosis, there was no
significant difference in disease-free progression or
recurrence rate between the groups in patients with
non-muscle invasive UCB with a five-year recurrence-
free probability rate of 37.0% and 42.0% in young
and older patients respectively. However, the authors
noted that patients were all at an unexplained higher
than usual risk of recurrence.26

Three of our patients (11.5%) died during

follow-up giving an overall Kaplan-Meier five-year
survival rate of 88.6% (95% CI 69.4–96.9%). Most

other studies report all patients being alive at the
time of publication.6,16,20 One 25-year cancer
registry study in California reported a 58.0%
reduced risk of bladder cancer death in younger
patients.27 In the large French multi-centre study
6.0% of patients died during follow-up with a
correlation between initial grade and stage.1 Another
study of 30 patients reported a 5-year cancer-specific
survival of 93.3%.25 The Memorial Sloan Kettering
cohort of 74 patients reported cancer-specific
survival of 96.0% at seven years, compared with
90.0% in older patients. Despite significantly
more older patients undergoing cystectomy (54.0% vs.
23.0%) there was a significantly worse disease-specific
survival in younger patients who required radical
treatment due to occult metastatic disease, perhaps
indicating a more aggressive subset of tumours in
these patients.26 A poor prognosis was also seen in the
patients undergoing immediate cystectomy for UCB in
the French multi-centre study where three out of the
seven patients (42.9%) died within seven months of
surgery.1 This finding was not found in another cohort
of 82 patients from China where their cancer-specific
survival was 100.0% during a median follow-up period
of 90 months (range 12–186 months). However, in this
study, despite 12 patients presenting with T2 disease
only one of these patients was reportedly treated with
any form of radical treatment (cystectomy). Whilst
these data have been subjected to peer review the
authors do not explain the difference between their
outcomes and those of other groups.6

Our study compared patients under the age of
20 years with those aged between 20 to 39. There
were no statistical differences between the groups in
terms of patient demographics, risk factors, tumour
stage, rates of recurrence and progression or death.
There was, however, a statistical difference in terms of
higher-grade tumours being present in the older group
(p=0.026) as well as EAU risk-group stratification
with more patients in the older group being stratified
as high-risk of recurrence or progression compared
with younger patients (p=0.009).

Elsewhere in the literature one study of 18 patients
under the age of 30 years with UCB found a low 11.1%
recurrence rate and a positive correlation between
age and initial stage of the disease.28 A study of 8
patients diagnosed under the age of 18 years with
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UCB found no recurrence during a mean follow up of
15 years (range 8–27 years).15 A study of 40 patients
(< 40 years) found that there was a significantly higher
mean age of patients who developed recurrent UCB
(34.8 vs. 28.5 years).19 Another study of 82 patients
(< 40 years) found an overall recurrence rate of 23.2%
but none in patients < 20 years; with a significantly
lower stage and grade at initial diagnosis compared
with patients aged 20–40 years.6 In the meta-analysis
by Paner et al.,5 patients were split into three
groups, group one were less than 20 years old,
group two aged 20–30 years, and group three
aged 30–40 years. It was found that the incidence of
grade 1 tumours decreased with increasing age
decade, whereas higher-grade tumours increased.
94.0% of patients in group one presented with
non-muscle invasive UCB compared with 80.4% of
patients in group three. As well as this, rates of
recurrence, progression, and death increased with
age.

Many authors conclude that the difference in out-
come may result from molecular differences between
tumours in adolescents and very young adults when
compared to tumours in older patients, although the
‘cut-off’ age is yet to be defined. Shelekhova et al.,
performed molecular subprofiling on 49 tumours and
found significantly more aggressive molecular subtypes
in patients between the ages of 30 and 45 compared
with patients between 20 and 29 years.29 Owen et
al., analyzed tumours in patients under the age of 19
years for alterations in DNA hypermethylation which
can result in aberrant gene silencing, and compared
these with matched lesions in patients aged 19 to
45 and also older patients with a median age of 78
years. They found significantly less methylation in the
youngest group compared with the other groups, but
no significant difference between the older two
groups (34.4% vs. 60.0% vs. 52.3%).7 Fibroblast
growth factor receptor 3 (FGFR3) mutation and
overexpression is seen in older adults with UCB.4

Huang et al., looked at 45 patients aged 30 years
or younger and found that positive
immunoreactivity for FGFR3 was more common in
patients aged 26–30 than in patients under 25 years
(13.3% vs. 45.8%). In the older patients, there was
a significantly higher recurrence rate suggesting a

difference in molecular pathogenesis in younger 
patients.4 This was also observed in a study of 14 
patients aged under 20 years were there was an 
absence of common mutations normally seen in
UCB of older patients with no evidence of FGFR3

and chromosome 9 alterations.30

Whilst ours is the largest UK series of young pa-
tients with UCB the limitations of this study include
the retrospective nature of analysis and small sample
size, especially in our youngest cohort. However, our
data support the importance of investigating young
patients with symptoms such as hematuria. Future
work would ideally include large, multicentre and
prospective studies allowing the collection of a full
dataset including the molecular analysis of tissue to
identify genetic or epigenetic factors that may influ-
ence prognosis.

CONCLUSIONS

UCB is uncommon in patients under the age of
40 years but in symptomatic individuals remains
an important differential diagnosis. The majority of
patients have a good outcome, nevertheless, a propor-
tion do present with aggressive disease and require
radical treatment.
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