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M O DA L I T Y - B A S E D  ( U S ,  C T,  M R I ,  P E T - C T )  I M AG I N G
O R I G I N A L  A R T I C L E 

PURPOSE 
In the era of multiparametric magnetic resonance imaging (mpMRI) of the prostate gland, inci-
dental findings are occasionally discovered on imaging. We aimed to report our experience of 
detecting incidental bladder cancers on mpMRI of the prostate in asymptomatic patients with-
out irritative voiding symptoms or microscopic or gross hematuria. 

METHODS
A retrospective review was performed on a prospectively maintained database of all men who 
underwent prostate mpMRI at our institution from 2012 to 2018. Patients who were found to 
have incidental bladder lesions were identified and baseline demographics, imaging and histo-
pathologic data were recorded. All patients with incidental bladder lesion detection on mpMRI, 
not attributable to extension of prostate cancer, underwent cystoscopy in addition to a biopsy 
and/or transurethral resection of bladder tumor (TURBT) if warranted on cystoscopy. 

RESULTS
There were 3147 prostate mpMRIs performed during this period and 25  cases (0.8%) of inciden-
tal bladder lesions were detected. These patients did not have any presenting symptoms such 
as gross or microscopic hematuria to prompt bladder lesion workup. The largest diameter of 
incidentally discovered bladder lesions ranged from 0.4 cm to 1.7 cm. Of the 25 cases of inciden-
tal bladder lesions, five were suspected to be due to prostate cancer invasion into the bladder. 
Only two of these five patients underwent biopsy, which confirmed prostate adenocarcinoma in 
both cases. Of the 20 patients without suspected prostate cancer invasion of the bladder, four 
had no suspicious lesions on cystoscopy to warrant a biopsy. The remaining 16 patients had 
bladder lesions seen on cystoscopy and underwent a biopsy and/or TURBT. Three of these pa-
tients had benign features on pathology (urachal remnant, amyloidosis and inflammation) and 
the remaining 13 had stage Ta urothelial carcinoma. Seven of these patients had low-grade Ta 
tumors and six had high-grade Ta tumors. All patients were treated with standard management 
of TURBT with or without intravesical BCG. There have been no reported cases of recurrence or 
progression in any of the patients in our cohort at the median follow-up of 26 months (interquar-
tile range,19–40 months). 

CONCLUSION
mpMRI of the prostate may yield incidental findings, such as small bladder tumors. Awareness 
of the possibility of incidental bladder lesions is important as 65% of lesions reported in the 
bladder, not attributable to extension of prostate cancer, proved to be bladder cancer. This may 
allow for early intervention for asymptomatic patients with undetected bladder cancer prior to 
disease progression.
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Among American patients in 2018, it is estimated that there will be 81 190 new cases 
of bladder cancer with an estimated 16 870 deaths due to this disease (1). Clinical 
management of bladder cancer is primarily based on distinguishing non muscle-in-

vasive bladder cancer (NMIBC) from muscle-invasive bladder cancer (MIBC). The standard 
treatment for NMIBC is transurethral resection of bladder tumor (TURBT) with or without 
intravesical therapy, such as mitomycin C (MMC) or Bacillus Calmette-Guerin (BCG). MIBC 
can be treated with radical cystectomy, radiation therapy, chemotherapy or a combination 
of these (2). As there is no accepted screening test for bladder cancer, only a symptomatic 
presentation triggers a work-up, which classically consists of cross-sectional imaging, cysto-
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scopic evaluation and histologic examina-
tion of tissue sampled during cystoscopy 
(3). With the increased use of multiparamet-
ric magnetic resonance imaging (mpMRI) 
for prostate cancer there has been recog-
nition that early, incidental bladder cancers 
can be detected (4–8).

mpMRI of the prostate is now widely used 
to improve prostate cancer detection, lo-
calization and staging (9). Ahmed et al. (10) 
found that mpMRI had a greater sensitivity, 
up to 92%, compared with standard TRUS, 
up to 60%, to rule out clinically significant 
disease. With mpMRI becoming more com-
mon, detection of incidental bladder lesions 
is also more likely. mpMRI has been shown 
to be useful in improving bladder cancer 
detection and staging as well as monitor-
ing local disease recurrence (11). One of 
the main advantages of mpMRI in local and 
nodal staging of bladder cancer is its supe-
rior soft-tissue contrast, where it appears 
bright on T2-weighted imaging, and may 
show restricted diffusion, allowing differen-
tiation between bladder wall layers and con-
sequently NMIBC and MIBC (11, 12). mpMRI, 
with a reported accuracy of up to 92% for 
differentiating NMIBC from MIBC, has been 
shown to be superior to computed tomogra-
phy (CT) imaging, with a reported accuracy 
of up to 60% in the local staging of bladder 
cancer (12). Even though mpMRI can pro-
vide additional prognostic information and 
effectively guide treatment options, larger 
studies are needed to define the exact role 
of mpMRI in bladder cancer patients (11). 

Prevention of progression is a key goal 
in the treatment of patients with NMIBC 
(Ta/T1/carcinoma in situ). Morris et al. (13) 
found that up to 47% of bladder cancer 
related deaths were potentially avoidable, 
emphasizing the importance of early detec-
tion of bladder cancer. With the increased 
use of mpMRI for prostate cancer man-
agement, detection of incidental bladder 
lesions on prostate mpMRI may allow for 
early detection and treatment of asymp-
tomatic bladder cancer. However, there are 
no previous studies comprehensively eval-
uating the detection of incidental bladder 
pathology found on prostate mpMRI. Here, 
we report the prevalence and clinical signif-
icance of incidental bladder findings found 
during routine use of mpMRIs for prostate 
cancer management.

Methods
All patients were enrolled on an insti-

tutional review board approved proto-
col (05-CC-0091) and provided informed 
consent. A retrospective review was per-
formed on a prospectively maintained da-
tabase of all men who underwent prostate 
imaging at our center from February 2012 
to January 2018. Each patient underwent  
3 Tesla mpMRI (Achieva; Philips Health-
care) with endorectal coil (BPX-30; Me-
drad) or 16-channel cardiac surface coil 

(SENSE; Philips Healthcare), as described 
previously (14). Two radiologists (P.L.C. and 
B.T.) prospectively identified and scored 
suspicious prostatic lesions using a previ-
ously validated in-house scoring system 
and, after its implementation in 2015, the 
Prostate Imaging Reporting and Data Sys-
tem version 2 (PI-RADS v2) scoring system 
using the T2-weighted, diffusion-weight-
ed, and dynamic contrast-enhanced (DCE) 
sequences. Incidental bladder lesions, 
which are detected on all prostate mpMRI 
sequences, were prospectively noted in 
the prostate mpMRI reports, which were 
then retrospectively queried for incidental 
bladder lesions. Even though incidental 
bladder lesions were detected on all three 
prostate mpMRI sequences, the T2-weight-
ed sequence was the most reliable as it 
was the only sequence to cover the entire 
bladder in all prostate mpMRI scans, in-
cluding in the axial, sagittal, and coronal 
planes. The diffusion-weighted and DCE 
sequences did not necessarily cover the 
entire bladder in all the prostate mpMRI 
scans due to technical limitations. Patients 
with incidental bladder lesions were iden-
tified and baseline demographic, imaging 
and histopathologic data were recorded, 
including age, race, tumor size, number of 
lesions on mpMRI as well as tumor stage, 
grade and treatment received. All patients 
with incidental bladder lesion detection 

Main points

•	 In our series, prostate mpMRI detected inci-
dental bladder lesions at a rate of 0.8%.

•	 Of incidental bladder lesions, 52% proved 
to be noninvasive Ta urothelial carcinoma (7 
low-grade, 6 high-grade), 20% were suspected 
and/or confirmed high-grade prostate cancer 
invading into the bladder, 12% were benign 
on pathology, and 16% were false positive 
findings on mpMRI with no lesions seen on 
cystoscopy.

•	 Detection of incidental bladder cancer on 
prostate mpMRI may be of clinical importance 
as lower stage bladder cancer is associated 
with significantly lower rates of progression, 
recurrence, and mortality.

•	 Prostate mpMRIs should be carefully evaluated 
by both radiologists and urologists to carefully 
look at the bladder and identify any suspicious 
bladder lesions, especially in those with preex-
isting risk factors.

Table 1. Characteristics of patients found to have an incidental bladder lesion on mpMRI

Demographics

Age (years), mean±SD 69.2±8.0

Race, n (%)

Caucasian 21 (84)

African American 4 (16)

Smoking history, n (%)

Yes 5 (20)

No 20 (80)

MRI-fusion biopsy Gleason score, n (%)

≤6 17 (68)

7 3 (12)

8 1 (4)

9 3 (12)

10 1 (4)

mpMRI, multiparametric magnetic resonance imaging; SD, standard deviation.
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on prostate mpMRI, not attributable to 
extension of prostate cancer, underwent 
cystoscopy in addition to a biopsy and/or 
TURBT if warranted on cystoscopy. 

Results
There were 3147 prostate mpMRIs per-

formed during this period and 25 cases 
of incidental bladder lesions were detect-
ed (0.8%). None of these patients had any 
presenting symptoms to prompt a bladder 
lesion workup, including gross or micro-
scopic hematuria. Baseline demographics 
and prostate biopsy results are shown in 
Table 1. The mean age of these patients 
was 69.2±8.0 years. The majority of patients 
were Caucasian (84%) and nonsmokers 
(80%). The diameter of incidentally discov-
ered bladder lesions ranged from 0.4 cm to 
1.7 cm. In total, 17 patients (68%) had Glea-
son score 6 or less prostate cancer. Three 
patients (12%) were found to have Gleason 
score 7 prostate cancer and five (20%) had 
Gleason score 8–10 prostate cancer.

Of the 25 patients with an incidental 
bladder lesion detected, five were suspect-
ed to be due to prostate cancer invasion 
into the bladder. Only two of these five pa-
tients underwent biopsy, which confirmed 
prostate adenocarcinoma in both cases. 
All five patients with suspected prostatic 

invasion into the bladder had high-risk pros-
tate cancer (Gleason score ≥8; mean pros-
tate-specific antigen, 61.5±97.7) and went 
on to receive androgen deprivation therapy 
and/or radiation therapy. Of the 20 patients 
without suspected prostate cancer invasion 
of the bladder, four had no suspicious le-
sions on cystoscopy to warrant a biopsy. The 
remaining 16 patients had bladder lesions 
seen on cystoscopy and underwent a bi-
opsy and/or TURBT. Three of these patients 
had benign features on pathology (urachal 
remnant, amyloidosis, and inflammation) 
and the remaining 13 (0.4%) had stage Ta 
urothelial carcinoma (Table 2). Seven of 
these patients had low-grade Ta tumors and 
the remaining six had high-grade Ta tumors. 
Of the patients without mpMRI suspicion of 
prostate cancer invasion into the bladder, 
65% of bladder lesions were found to be 
bladder cancer. All patients were treated 
with standard management of TURBT with 
or without intravesical BCG. No recurrences 
have been seen with a median follow-up 
of 26 months (interquartile range,19–40 
months). The mpMRI findings for three of 
these patients are shown in the Fig. 

Discussion
With the increasing use of mpMRI in the 

setting of prostate cancer, incidental find-

ings are likely. While our rate of bladder can-
cer (0.4%) was low, this disease has consid-
erable mortality if progression occurs and 
early diagnosis is key. Additionally, there 
is no accepted screening test for bladder 
cancer and diagnosis is usually made after 
a symptomatic presentation which triggers 
an evaluation (3). Up to 92% of bladder can-
cer patients present with painless hematu-
ria, making this the most common present-
ing symptom (3, 15, 16). Other presenting 
symptoms, like bone pain or flank pain, 
can occur and typically present with more 
advanced disease. However, none of the 
patients in our cohort had any presenting 
symptoms, including gross or microscopic 
hematuria. 

The 13 patients with biopsy-confirmed 
bladder cancer in our cohort all had nonin-
vasive Ta urothelial carcinoma (7 low-grade, 
6 high-grade). At the time of diagnosis, 
approximately 75% of bladder cancer is 
NMIBC (17).  NMIBC is still susceptible to 
intravesical therapy, potentially sparing the 
patient from more aggressive treatments. 
However, up to 50% of NMIBC may still 
progress to invasive disease (17). A long-
term follow-up study of 152 patients with 
initial low-grade Ta tumors noted stage 
progression in 5.3% of subjects and grade 
progression in 15% (18).  Long-term fol-
low-up studies of patients with high-grade 
Ta tumors have shown that lamina propria 
invasion occurs in as many as 40% of these 
patients and progression to MIBC occurs in 
up to 25% (19). Disease progression is one 
of the most relevant clinical outcomes for 
patients with NMIBC and the prevention of 
progression is a key goal in the treatment of 
these patients. When comparing the mean 
intervals to tumor recurrence, progression 
and death for MIBC vs. high-grade NMIBC, 
overall survival is significantly worse in 
MIBC (4.3 vs. 7.0 years, 8.4 vs. 12.5 years, and 
4.6 vs. 8.2 years, respectively) (20). Not only 
is early detection of NMIBC associated with 
lower rates of recurrence, progression, and 
death but it can often avoid the morbidity 
associated with invasive, radical surgery 
that may be required for MIBC (2). With a 
median follow-up time of 26 months, there 
have been no reported cases of recurrence 
or progression in any of the patients in our 
cohort after treatment with TURBT with or 
without intravesical BCG. 

Evidence has shown that bladder can-
cer is significantly more lethal than pros-
tate cancer, with 5-year survival rates of 

Table 2. Clinical characteristics of patients with cancerous lesions on biopsy

Largest lesion diameter on 
mpMRI (cm)

Histopathology

ManagementStage Grade

0.9 Ta Low TURBT

0.4 Ta Low TURBT

0.9 Ta Low TURBT

1.8 Ta High TURBT+BCG

1.7 Ta High TURBT+BCG

1.4 Ta Low TURBT

1.1 Ta High TURBT+BCG

1.4 Ta High TURBT+BCG

1.4 Ta Low TURBT

0.8 Ta High TURBT+BCG

0.8 Ta High TURBT+BCG

0.8 Ta Low TURBT

0.4 Ta Low TURBT

TURBT, transuretheral resection of bladder tumor; BCG, Bacillus Calmette-Guerin.
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77.3% vs. 98.6%, respectively (21, 22). The 
increased mortality associated with blad-
der cancer compared with prostate can-
cer is even more striking when comparing 
the 5-year-survival rates by initial stage at 

diagnosis. Prostate cancer reports higher 
5-year-survival than bladder cancer when 
diagnosed with localized (100% vs. 70.1%), 
regional (100% vs. 35.3%), and distant dis-
ease (29.8% vs. 5%) at initial presentation 

(21, 22). Awareness of the possibility of 
small bladder cancers is important as 65% 
of lesions reported in the bladder in our 
cohort, not attributable to extension of 
prostate cancer, proved to be small blad-

Figure. a–i. A 75-year-old man with a serum PSA of 7.75 ng/mL and Gleason 3+3 prostate cancer (a, b). Axial (a) and coronal (b) T2-weighted images 
show an incidental papillary lesion in the left posterolateral bladder wall (arrows). A 76-year-old man with a serum PSA of 8.0 ng/mL and Gleason 3+3 
prostate cancer (c–e). Axial T2-weighted image (c) shows a papillary lesion (arrow) in the posterior bladder wall at proximity of the intravesical prostate 
lobe with mild diffusion restriction on ADC map of DWI (d, arrow). DCE MRI (e) shows diffuse and early enhancement within this papillary lesion (arrow). 
Both of these patients were found to have low-grade Ta bladder cancer on pathology. In contrast to the prior images (a–e), the ensuing images (f–i) are 
of a 66-year-old male with a serum PSA of 48.90 ng/mL, Gleason 4+5 prostate cancer and prostate cancer invasion into the bladder. The lesion appears 
as a diffuse hypointense signal abnormality on T2-weighted image (f) and ADC map (g). The lesion involves almost the entire prostate gland and shows 
bladder wall (red arrows), seminal vesicle (asterisk) involvement on axial T2-weighted image (h) and ADC map (i). Additionally noted is a metastatic lymph 
node adjacent to the left seminal vesicles (h, i, white arrow). PSA, prostate-specific antigen; MRI, magnetic resonance imaging; ADC, apparent diffusion 
coefficient; DWI, diffusion-weighted imaging; DCE, dynamic contrast enhanced. 
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der cancers. As our results suggest, the in-
creased use of mpMRI in the diagnosis and 
treatment of prostate cancer presents phy-
sicians with a unique opportunity to detect 
asymptomatic bladder cancer, which tends 
to be much more lethal than prostate can-
cer, and potentially treat it before disease 
progression. The routine use of mpMRI as a 
method of screening is likely unfeasible due 
to the cost and low incidence. However, al-
ready performed prostate mpMRIs should 
be carefully evaluated by both radiologists 
and urologists to carefully look at the blad-
der and identify any suspicious bladder le-
sions, especially in those with preexisting 
risk factors. 

Our study has several limitations as our 
results are only applicable to men. Further-
more, the study is retrospective in nature 
and not all patients were ultimately treated 
for bladder cancer at our facility. However, 
the current study includes a uniform review 
of prostate mpMRI and complete pathology 
results on all patients with bladder cancer. 

In conclusion, with mpMRI becoming 
more common in the setting of prostate 
cancer diagnosis and management, physi-
cians should be aware of incidental findings 
to provide early intervention for asymp-
tomatic patients with undetected bladder 
cancer prior to disease progression. This 
may be of clinical importance as lower 
stage bladder cancer is associated with sig-
nificantly lower rates of progression, recur-
rence, and mortality. 
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