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Abstract 

Objective: To elucidate the oncologic behavior of Micropapillary Urothelial Bladder Carcinoma 
(MPBC), a rare aggressive variant histology. 
Methods: All MPBC patients in SEER 17 database were compared with those with traditional 
urothelial carcinoma (UC). Kaplan-Meier curves were used to determine OS and CSS. A Cox 
proportional hazards model (CPH) was constructed to test the effect of covariates on outcomes. 
Results: From 2001-2008, 120 MPBC patients were identified, 0.1% of all bladder cancer. MPBC 
presented with more high grade (86.1% vs. 38.7%, p<0.0001) and more high stage disease (40.8% 
NMI vs. 90.4% NMI, p < 0.0001) than UC. Low grade (LG) NMI MPBC had worse OS and CSS 
compared to LG UC (p=0.0037, p<0.0001 respectively), and did no better than high grade (HG) 
NMI MPBC. No difference was detected between HG NMI MPBC and HG NMI UC pts. A CPH 
model controlling for stage, grade, treatment, age, race, and sex detected no significant survival 
difference in MPBC vs. UC (HR 1.04, p=0.7966). For NMI MPBC (n=49), only 4 patients under-
went definitive therapy, of whom none died of disease. However, in those not receiving definitive 
therapy (n=45), 7 cancer specific deaths occurred (15.6%). 
Conclusion: Controlling for stage and grade, no survival difference could be detected between 
MPBC and UC. Low grade NMI MPBC behaved similarly to both high grade MPBC and high grade 
UC. We propose that all MPBC (regardless of grade) be managed as high grade disease, and that 
strong consideration for definitive therapy should be given in all cases. 
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INTRODUCTION 
Urothelial tumors are very common, with a pro-

jected annual incidence of 73,510 bladder tumors 
alone in the U.S.A.1 Although the predominant his-
tology seen in urothelial cancers is traditional urothe-
lial carcinoma (UC), there are several variant histo-
logic sub-types, including micropapillary bladder 

carcinoma (MPBC).2,3 
Amin first described MPBC in 1994, though 

fewer than 300 cases have been reported since.2,4-9 
Reports confirm that MPBC occurs in only 0.6-6% of 
bladder cancer cases.5,7 The histology of MPBC re-
sembles that of micropapillary subtypes of breast, 
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lung, stomach and colon, as well as serous ovarian 
carcinoma.7 

MPBC has been uniformly described as aggres-
sive, with higher incidence of locally advanced and 
metastatic presentation.4,6,8 Standard recommenda-
tions for treatment of locally advanced disease in-
volve immediate cystectomy with or without periop-
erative chemotherapy.5-7,10-12 However, the manage-
ment of MPBC that is non-muscle invasive (NMI) is 
more controversial. While bladder-preserving thera-
pies are the standard of care in NMI bladder cancer,13 
the limited data currently available suggests that low 
stage NMI MPBC has markedly worse survival out-
comes compared to historical standards for traditional 
UC.12,14 We reviewed the SEER database in order to 
better understand the behavior of MPBC and to assess 
treatment outcomes. 

METHODS 
Data was collected and reviewed from the SEER 

17 database. Patients with MPBC were identified us-
ing International Classification of Disease for Oncol-
ogy, third edition (ICD-O-3) code 8131 (Transitional 
cell carcinoma, micropapillary). Coding for MPBC 
commenced in 2001, and review was therefore limited 
to 2001-2008. The incidence was calculated as the 
number of cases per 100,000. The contribution of 
MPBC as a percentage of all bladder cancers was cal-
culated by comparing incidence of MPBC to that of all 
cases of bladder cancer (ICD-O-3 8120-8139) during 
the study period. 

Age, sex, race, cause of death, histologic grade, 
cause of death, treatment, and initial stage at presen-
tation was collected for analysis. For cases 2004 and 
later, AJCC sixth edition staging at presentation is 
coded for each case. For cases prior to this, AJCC 
staging was imputed using the extent-of-disease var-
iables, which provided detailed information regard-
ing depth of tumor invasion, nodal spread, and 
presence of metastatic disease. For univariate and 
multivariable analysis, identified cases of MPBC were 
compared to a group with UC with known AJCC 
stage as identified by ICD-O-3 code 8130 (Papillary 
transitional cell carcinoma), diagnosed 2004 and later. 
Data regarding surgical treatment was obtained from 
the RX summary variable (codes 50, 60-64, 70-74, and 
80 were coded as cystectomy; codes 10-16, 20-27, and 
30 were coded as local resection only). 

Continuous variables were evaluated with 
T-test, while chi-square and Fisher’s exact test were 
used for nominal variables. Kaplan-Meier curves and 
log-rank tests were used to determine effects on can-
cer specific (CSS) and overall survival (OS). A p-value 
less than 0.05 was considered statistically significant. 
All tests were two-tailed. Potential prognostic varia-

bles were evaluated with Cox proportional hazards 
models to test the effect of covariates on OS and CSS. 
Variables with a univariate p-value <0.3 were in-
cluded in the multivariable model, and only patients 
who had known values for the variables of interest 
were included. 

RESULTS 
A total of 120 patients were identified with 

MPBC. The incidence of MPBC in comparison to all 
bladder cancers was 0.1% (incidence curves are 
available in supplemental data). The comparison 
group of all UC patients of known AJCC stage from 
2004-2008 included a total of 32,140 patients. Mean 
age at diagnosis for MPBC was 70.3 years, with 76.7% 
of male sex, and 90.8% of Caucasian race. Comparison 
of baseline characteristics between patients with 
MPBC and UC is presented in Table 1. No differences 
in age, sex, or race were detected between the groups. 
MPBC patients presented with significantly more 
high grade disease than UC (86.1% vs. 38.7%, 
p<0.0001). Compared to UC, MPBC presented with 
significantly less NMI disease (40.8% vs. 90.4%, p < 
0.0001), more muscle invasive disease (T2 N0 M0, 
23.3% vs. 5.70%, p < 0.0001), more locally advanced 
disease (T3/4 N0 M0, 13.3% vs. 1.85%, p < 0.0001), 
more nodal disease (N+ M0, 17.5% vs. 0.97%, p < 
0.0001) and more metastatic disease (5% vs. 1.1%, p = 
0.0023).  

Table 1 – Demographics and baseline characteristics 
comparing micropapillary bladder cancer (MPBC) and 
conventional urothelial carcinoma (UC) groups. 

  MPBC UC p value 
N  120 32140  
Age Mean 70.31 69.01 0.265 
Sex Female 23.33% 24.40% 0.8322 
 Male 76.67% 75.60%  
Race Asian 4.02% 3.92% 0.8158 
 Black 5.00% 4.06% 0.4911 
 White 90.83% 91.47% 0.7436 
Grade High Grade 86.11% 38.70% <0.0001 
 Low Grade 13.89% 61.30% <0.0001 
Stage Superficial (Ta/1/is) 40.83% 90.39% <0.0001 
 Ta 10.83% 65.61%  
 T1 26.67% 23.14%  
 Tis 3.33% 1.65%  
 Muscle invasive (T2) 23.33% 5.70% <0.0001 
 Locally advanced (T3/4) 13.33% 1.85% <0.0001 
 T3 4.17% 0.76%  
 T4 9.17% 1.09%  
 Nodal disease (N+M0) 17.50% 0.97% <0.0001 
 Metastatic (M1) 5% 1.10% 0.0023 
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Table 2 – Overall survival (OS) and cancer specific survival (CSS) of micropapillary bladder cancer (MPBC) vs conventional 
urothelial carcinoma (UC) as stratified by stage. (DNR denotes “did not reach”). 

 OS (months) CSS (months) 
 
Stage 

MPBC UC Log rank MPBC UC Log rank 
mean median mean median p value mean median mean median p value 

Nonmuscle invasive (Ta/T1/Tis) 45.14 DNR 52.69 DNR 0.0014 46.91 DNR 57.02 DNR < 0.0001 
Muscle invasive (T2) 26.8 37 33.27 41 0.9675 14.1 DNR 36.4 DNR 0.1019 
Locally advanced (T3/T4) 30.96 23 30.96 29 0.2966 42.38 17 30.51 DNR 0.5371 
Nodal disease (N+) 29.37 28 23.88 19 0.1565 29.37 28 25.24 22 0.2564 
Metastatic (M1) 15.28 15 9.97 7 0.5216 18.06 25 10.88 7 0.2074 

 
 
Kaplan-Meier survival curves for CSS and OS for 

all cases of MPBC are presented in the Additional File 
1: supplemental figures. As expected, poorer survival 
was associated with more advanced stage (p < 0.0001). 
Comparison of both CSS and OS between MPBC and 
UC, as calculated by Kaplan-Meier survival analysis is 
presented in Table 2. On this univariate analysis (not 
controlling for grade) NMI MPBC had significantly 
worse survival than similar stage UC. This difference 
in survival was not detected in individuals with 
higher stage disease. In order to control for the higher 
grade presentation of MPBC, survival was assessed 
stratifying patients with NMI disease (Ta/T1/Tis) by 
disease grade (Figure 1A). Low grade MPBC had 
poorer OS and CSS than low grade UC (p = 0.0037 and 
p < 0.0001 respectively), but such a difference could 
not be detected when comparing those with high 
grade disease (Figure 1A). As expected, low grade 
NMI UC survived longer than high grade NMI UC, 
however this difference was not seen in MPBC. Inter-
estingly, when patients with low grade NMI MPBC 
were compared to those with high grade NMI MPBC, 
CSS was similar and, in fact, OS was worse in those 
with low grade MPBC (p = 0.0050) (Figure 1B). When 
compared to high grade NMI UC, MPBC of similar 
stage had worse mean OS (45.1 vs. 50.1 months) and 
mean CSS (46.9 vs. 55.0 months), but this did not 
reach statistical significance (p = 0.0899 and p = 
0.0852, respectively) (Figure 1C). 

Treatment modality for MPBC was tabulated 
and is presented in Table 3. For NMI MPBC (n=49), 
the vast majority (88%, n=43) were managed with 
local treatment only (TURBT or partial cystectomy). 
Among the remaining patients, 2 (4%) underwent 
cystectomy and 2 (4%) received external beam radia-
tion therapy. All patients receiving definitive therapy 
(defined here as either cystectomy or external beam 
radiation) had high grade disease. Two patients (4%) 
received no additional therapy subsequent to diagno-
sis. During the median follow-up period of 31 months, 
none of the 4 patients receiving definitive therapy had 
cancer specific mortality. In those who did not receive 

definitive therapy (n=45) there were a total of 7 cancer 
specific deaths (15.6%, Kaplan-Meier curve available 
in supplemental data). 

Results of the multivariate Cox proportional 
hazards model are presented in Table 4. Covariates 
included were stage, grade, histology (MPBC vs. UC), 
treatment strategy (definitive therapy vs. not), age, 
race (African-American vs. other), and sex. When in-
cluding both MPBC and UC patients in the multivar-
iable model, stage, grade, age, race and sex remained 
significant predictors of OS and CSS on multivariate 
analysis. When factoring for the above covariates, no 
statistically significant survival difference could be 
detected in those with MPBC in comparison to those 
with UC (HR 1.04, p = 0.7966). When including only 
patients with MPBC in the model, only stage re-
mained a significant predictor of OS and CSS. Con-
sistent with previous univariate analysis, grade was 
not a significant predictor of OS or CSS in the analysis 
limited to MPBC patients (HR 0.59, p = 0.3169). In this 
model, definitive therapy for those with MPBC was 
associated with improved survival (HR 0.36), though 
this did not quite reach statistical significance (p = 
0.0584). 

Table 3 - Treatment modality of patients with micro-
papillary bladder cancer (MPBC) as stratified by stage. 

Stage None local tx cystectomy XRT cystectomy 
+ XRT 

Total 

Ta/T1/Tis 2 43 2 2 0 49 
4.08% 87.76% 4.08% 4.08% 0%  

T2 1 19 8 0 0 28 
3.57% 67.86% 28.57% 0% 0%  

T3/T4 2 7 5 1 1 16 
12.50% 43.75% 31.25% 6.25% 6.25%  

N+ 1 2 17 0 0 20 
5% 10% 85% 0% 0%  

M1 1 2 1 2 0 6 
16.67% 33.33% 16.67% 33.33% 0%  
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Figure 1 - 1A - Kaplan-Meier analysis demonstrating overall survival (OS) and cancer specific survival (CSS) for patients with non-muscle invasive bladder 
cancer (Ta/T1/Tis) comparing micropapillary bladder cancer (MPBC) to urothelial carcinoma (UC) as stratified by tumor grade (high grade vs low grade). 
1B - Kaplan-Meier analysis demonstrating OS and CSS for patients with non-muscle invasive bladder cancer (Ta/T1/Tis) comparing high grade disease to low 
grade disease as stratified by tumor histology. 1C - Kaplan-Meier analysis demonstrating OS and CSS comparing patients with non-muscle invasive 
(Ta/T1/Tis) high grade UC to all similarly staged patients with MPBC. 
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Table 4 – Summary results of Cox proportional hazards (CPH) model evaluating the effect of covariates on overall survival 
(OS) and cancer specific survival (CSS). (HR is Hazard ratio, MPBC is micropapillary bladder cancer, and UC is traditional 
urothelial carcinoma). 

 CPH Model including those with MPBC and UC CPH Model including only those with MPBC 
OS CSS OS CSS 

Covariate HR p value HR p value HR p value HR p value 
Stage 3.30 - T2 vs 

            Ta/T1/Tis 
1.38 - T3/T4 vs T2 
1.76 - N+ vs T3/T4 

2.23 - M+ vs N+ 

 
 

<0.0001 

6.05 - T2 vs 
           Ta/T1/Tis 
1.50 - T3/T4 vs T2 
1.93 - N+ vs T3/T4 

2.34 - M+ vs N+ 

 
 

<0.0001 

3.05 - T2 vs 
           Ta/T1/Tis 

2.78 - T3/T4 vs T2 
0.97 - N+ vs T3/T4 

1.07 - M+ vs N+ 

 
 

0.0007 

2.54 - T2 vs 
           Ta/T1/Tis 

5.97 - T3/T4 vs T2 
1.08 - N+ vs T3/T4 

1.15 - M+ vs N+ 

 
 

0.0008 

Grade 
(High vs Low) 

 
1.56 

 
<0.0001 

 
2.93 

 
<0.0001 

 
0.59 

 
0.3169 

 
0.35 

 
0.1878 

Age 
(per yr) 

 
1.07 

 
<0.0001 

 
1.05 

 
<0.0001 

 
1.06 

 
0.0001 

 
1.03 

 
0.1290 

Race 
(Black vs not) 

 
1.43 

 
<0.0001 

 
1.61 

 
<0.0001 

 
0.65 

 
0.4990 

 
0.42 

 
0.3978 

Sex 
(Female vs 

Male) 

 
0.93 

 
0.0322 

 
1.14 

 
0.0099 

 
1.07 

 
0.8653 

 
1.15 

 
0.7965 

Definitive tx 
vs not 

0.94 0.2709 0.90 0.0933 0.36 0.0584 0.43 0.1947 

MPBC vs TCC 1.04 0.7966 0.80 0.2417     

 
 

DISCUSSION 
MPBC is a rare entity, comprising less than 1% of 

all urothelial carcinoma. It presents with high grade 
and stage, and has been reported as having a worse 
prognosis when compared to traditional UC. Pere-
pletchikov attributed this aggressiveness to a reversal 
of cell polarity seen in MPBC. They noted that basal, 
stromal-facing sides of epithelial cells acquire some 
secretory properties of the apical component, possibly 
facilitating tumor release into the stromal space.15 
Maranchie noted MPBC’s ability to invade stromal 
spaces without robust reaction from the neighboring 
microenvironment. They hypothesized that this could 
lead to rapid spread along tissue planes.16 

Possibly due to these characteristics, many have 
noted high rates of advanced disease at diagnosis. In 
their original report, Amin noted lymph node inva-
sion and adjacent organ involvement in 8 and 3 of 18 
patients, respectively. In additional, all had high 
grade nuclear characteristics and evidence of lym-
phatic invasion.2 Johansson reported on 20 cases of 
MPBC with only 3 of 20 patients with T1 stage dis-
ease. Lymphovascular invasion was present in 15 of 
20 cases.4 Similarly, Heudel reported on 11 patients, 
all of whom presented with high grade invasive dis-
ease with 35% having associated carcinoma in situ 
(CIS).11 

In our study, we report the largest number of 
patients with MPBC in a retrospective analysis. We 

found 120 patients with MPBC representing 0.1% of 
all bladder tumors. The proportion of muscle invasive 
(T2), locally advanced (T3/T4), nodal (N+), and met-
astatic (M+) disease was significantly higher in the 
MPBC group compared to UC (see Table 1). High 
grade carcinoma was significantly more common in 
the MPBC group (86.1% vs. 38.7%, p < 0.0001). These 
findings are consistent with the previous reports 
supporting the aggressive presentation of MPBC. 

Several large series reporting clinical outcomes 
in MPBC have been published in recent years. Com-
perat reported on 72 patients with MPBC diagnosed 
on transurethral resection (TUR). Of the 12 patients 
diagnosed with pTa disease, 8 eventually underwent 
cystectomy and were upstaged to pT2-T4 on final 
pathology. These authors found that 38% of patients 
died of disease, with mean survival of only 17.8 
months. There was a correlation between the amount 
of MPBC found on TUR specimen and dis-
ease-specific survival, though this was significant on 
univariate analysis but not on multivariate analysis. 
Nevertheless, the pathologic stage of MPBC remained 
significant in predicting DSS. 7 

The largest reported series of 100 patients comes 
from the MD Anderson Cancer Center. They report 5 
and 10-year OS of 54% and 27%, respectively, despite 
a higher proportion of Ta/T1 patients than most se-
ries (n = 44). The authors stratified survival by clinical 
stage, pathologic stage and mode of therapy. They 
found a similar 5-year OS between immediate cys-
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tectomy and neoadjuvant chemotherapy groups (71% 
and 63%, respectively). When examining only patients 
with NMI disease, there was a trend towards im-
proved OS with immediate cystectomy (87% vs. 49%, 
p = 0.06). The authors posed the question whether 
neoadjuvant chemotherapy should be avoided due to 
delay in primary treatment.6 Ghoneim attempted to 
determine the role of neoadjuvant chemotherapy in 38 
MPBC patients. They reported median OS of 40 
months. Median OS of patients who had received 
neoadjuvant chemotherapy and those who had not 
was 23 and 46 months, respectively. Interestingly, 26 
of the 28 (93%) patients with ≤cT2 disease were found 
to have either a higher pathological stage or node 
positive disease at radical cystectomy. Furthermore, 
32 of 37 patients who were clinically N0 had positive 
lymph nodes at cystectomy. This high rate of upstag-
ing led the authors to the conclusion that MPBC 
should be considered micrometastatic at the time of 
diagnosis. The authors supported the use of periop-
erative chemotherapy given the high risk of occult 
metastatic disease, but acknowledged that their data 
does not support its use.12 

Given its aggressive behavior, the management 
of MPBC is most challenging with NMI presentation. 
We reviewed survival after the diagnosis of MPBC as 
stratified by stage. We demonstrate that all MPBC, 
regardless of grade, behaves similarly (if not slightly 
worse) than high grade UC in regards to survival. In 
addition, we demonstrate that low grade MPBC be-
haves more aggressively than low grade traditional 
UC (OS and CSS). Although the low grade tumors 
could reflect significant misgrading of truly high 
grade tumors, we hypothesize that this may be due to 
the fact that disease classified as low grade MPBC 
may not exhibit any improved oncologic behavior in 
comparison to high grade disease. In addition, we 
believe that this diagnosis of low grade contributed to 
under-treatment of the disease, evidenced by the fact 
that no patient with low grade MPBC was treated 
with definitive therapy. Furthermore, we noted no 
cancer specific mortality in those MPBC patients 
treated with definitive therapy, in contrast to those 
managed with local therapy alone, which had 15% 
cancer specific mortality. Based upon these data, we 
propose that strong consideration be given for defini-
tive therapy in all patients with NMI MPBC, including 
those classified as low grade. In addition, an argu-
ment can be made for re-classifying all MPBC tumors 
as high grade, thus removing any potential confusion 
in management that may result from retaining the low 
grade classification for this group of tumors. 

These finding are echoed by previous reports. 
Shapur performed a retrospective review of 144 pa-

tients with high grade traditional UC and 22 patients 
with variant histology undergoing intravesical ther-
apy with BCG. All patients had pTa or pT1 disease 
diagnosed on staging transurethral resection. They 
found a significantly decreased time to progression in 
the variant histology group (19.8 vs. 56 months, p < 
0.001), but no significant difference in progression free 
survival (PFS). Of note, they did not separate each 
individual variant histology, thus MPBC was grouped 
with squamous, glandular, nested and sarcomatoid 
histologies.14 

The report by Kamat6 represents the largest se-
ries of MPBC patients treated with intravesical ther-
apy. They reviewed 27 patients with T1/Ta disease 
and 2 with T2 disease (who refused cystectomy) who 
were treated with BCG. At a median follow up of 8 
months, 18 of 27 patients (67%) had disease progres-
sion (to muscle invasion). At a median of 30 months, 
only 17% had no evidence of disease, leading these 
authors to recommend against bladder-sparing ther-
apy for MPBC. These findings are consistent with 
those of the present study, in which mean OS and CSS 
were found to be worse in Ta/T1 patients with MPBC 
when compared to traditional UC (45.14 months vs. 
52.69 months, p = 0.0014 and 46.9 months vs. 57.02 
months, p < 0.0001, respectively). Given this finding, 
it may be preferable to counsel patients against blad-
der-sparing therapy for any MPBC. 

The limitations of this current study include its 
retrospective nature, the lack of centralized pathologic 
review, and limited information regarding treatment 
of these patients, especially about chemotherapy. 
While a prospective trial would be ideal, the ex-
tremely low prevalence of this histology makes ade-
quate accrual to complete a meaningful trial exceed-
ingly difficult. Future research should include cen-
tralized pathologic review and seek to address 
whether chemotherapy is beneficial for these patients 
and, if so, whether it should be administered in the 
neoadjuvant or adjuvant setting. In addition, given 
the rarity of this disease, multiinstitutional consorti-
um efforts should be supported. 

CONCLUSION 
MPBC has a significantly worse stage and grade 

presentation in comparison to traditional UC. Fur-
thermore, low grade MPBC behaves similarly to both 
high grade MPBC and high grade traditional UC, thus 
strong consideration should be given to treating NMI 
MPBC aggressively regardless of grade. Given the 
similar outcomes for high grade and low grade 
MPBC, abolishing the classification of low grade 
MPBC may be warranted. Future research should 
include centralized pathologic analysis and support 



 Journal of Cancer 2013, Vol. 4 

 
http://www.jcancer.org 

342 

multiinstitutional consortium efforts to overcome the 
challenges of studying this rare aggressive disease. 
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Additional File 1:  Supplemental Figure 1-3. 
http://www.jcancer.org/v04p0336s1.pdf 
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