
 2018;66:222-227

 OPEN ACCESS© Copyright by Società Italiana di Gerontologia e Geriatria (SIGG)

 ❚ Received: October 29, 2018 - Accepted: December 24, 2018
 ❚ Correspondence: Luigi Cormio, Urology and Renal Transplantation Unit, Department of Medical and Surgical Sciences, University of Foggia, viale Luigi 

Pinto 251, 71122 Foggia, Italy. Tel. +39 0881 732111. Fax +39 0881 736056. E-mail: luigi.cormio@unifg.it

Review

Micropapillary bladder cancer, a variant histology of the elderly

F. Sanguedolce1, A. Cormio2, B. Calò3, M. Landriscina4, E. Carvalho-Dias5, L. Cormio3

1 Section of Pathology, Department of Clinical and Experimental Medicine, University of Foggia, Italy; 2 Department of Biosciences, Biotechnologies and 
Biopharmaceutics, University of Bari, Italy; 3 Urology and Renal Transplantation Unit, Department of Medical and Surgical Sciences, University of Foggia, 
Italy; 4 Medical Oncology Unit, Department of Medical and Surgical Sciences, University of Foggia, Italy; 5 Urology Department, Hospital de Braga ICVS, 

University of Minho, Braga, Portugal

EPIDEMIOLOGY 

Micropapillary bladder cancer (MPBC) was first reported 
in 1994 by Amin et al. 1 as a histological subtype of urothe-
lial carcinoma (UC) which bears a strong resemblance to 
analogous neoplasms arising in the ovary and breast. As 
a rare variant of UC, its incidence has been estimated to 
represent 0.01-8.2% of all urothelial tumors 1-6. 
MPBC is more frequent in old men, with a male-to-
female ratio of 5-10:1 1 4 5 7 8 and a mean age at first 
diagnosis of 67.6 years. According to a very large co-
hort of MPBC patients (baseline disease characteristics 
available for 869 patients, survival data available for 348 
patients), median patients age was 69.9 years (58.9-
80.9) 9. Unfortunately, data on prevalence and mortality 
in patients > 65 years are not available. 
There is no specific risk factor for MPBC, which shares 
the same risk factors of conventional of transitional cell 
carcinoma. 

PATHOLOGY

Its gross appearance may vary, since it can occur as an 
exophytic (papillary, polypoid) mass or as a flat lesion 
(ulcerative or infiltrating), and its size may differ accord-
ingly 4.
The diagnostic gold standard for MPBC is the detection 
of its peculiar morphological features at transurethral 
resection (TUR) biopsy, although the diagnosis is often 
challenging. Neoplastic cells usually appear as slender 
delicate papillary projections or small compact infil-
trating nests from 4 to 5 cells lacking central vascular 
cores, floating within clear spaces similar to lymphatic 
channels due to the production of peritumoral stromal 
retraction artifacts, thus mimicking angiolymphatic 
invasion by neoplastic cells  5  7  15-17. Such aggregates 
frequently show peripherally located high-grade nuclei 
and cytoplasmic vacuoles 8 18; their inverted cellular po-
larity might result in apical secretory properties shifting 

Micropapillary bladder cancer is a rare variant of bladder cancer with dismal biological behavior. It most fre-
quently affects the elderly and it is essential to define and report its morphological features at pathology since 
it demonstrates poor response to conventional treatments. This review aims to systematically explore and 
critically appraise the current state of the evidence regarding clinical features, pathology issues, prognostic 
factors and therapeutic perspectives in this difficult and peculiar variant of bladder cancer. 

Key words: Bladder cancer, Micropapillary, Elderly



Micropapillary bladder cancer, a variant histology of the elderly 223

to the basal surface of cells, ultimately leading to high 
tumor invasion 19 20. Cold cup biopsy may miss a MPBC 
invading the muscle layer under the benign surface 
epithelium; thus deep biopsies are recommended 1 21 22. 
Urine cytology smears are less informative though sug-
gestive, showing papillary/spheroid aggregates of tu-
mor cells with high nuclear grade along with rare single 
cells in a clear background 23. Moreover, urine cytology 
is unable to detect neoplastic cells in cases of MPBC 
growing under normal mucosa 24. 
Most MPBCs are found in association with conven-
tional UC and carcinoma in situ (CIS) 24, as well as with 
other variants/histotypes of bladder cancer 3 12 14. Like 
conventional UC, MPBC may be either non-muscle in-
vasive or muscle invasive.
The immunophenotype of MPBC is similar to the one de-
scribed in conventional UC; indeed, neoplastic cells usu-
ally express Cytokeratin 7 (CK7), uroplakin III, CK34βE12, 
CytoKeratin20 (CK20), Protein63 (P63), thrombomodulin, 
and Higth Molecular Weight Cytokeratin (HMWCK)  25 26. 
Therefore conventional immunohistochemical markers 
have proven unsuccessful because of low specificity and 
sensitivity 24 27. Useful markers in the differential diagnosis 
with other malignant neoplasms showing micropapillary 
morphology (such as lung, breast, ovary cancers) include 
Estrogen Receptor (ER), mammaglobin, Pired Box Gene 
8 (PAX8), Thyroid transcription factor 1 (TTF1), Wilms Tu-
mor protein1 (WT1) 1 26. Finally, other prominent features of 
MPBC include activation of chromatin-remodeling com-
plex RUVBL1 that may be related to the Epidermal Growth 
Factor receptor (EGFR), the luminal molecular sub-type 
profile, and downregulation of miR-296 28, the latter sug-
gesting that modulators of immune response may play a 
role in this disease like in other urological cancers 29 30.
According to Sangoi et al.  7, the interobserver agree-
ment among uropathologists for the diagnosis of MPBC 
(especially “non-classic” forms) is only moderate even 
within a large academic center, with an overall concord-
ance kappa score of 0.54. They pointed out It may be 
improved by taking into account the size and pattern 
of tumor cell aggregates (i.e. small multiple nests within 
the same lacunar space vs large branching). Limited 
interobserver agreement might also be partly due to 
a trend to under- or no- reporting variant histologies 
of UC, particularly outside of academic institutions  31, 
and partly to sampling error and tumor heterogeneity 
as TUR specimens have been reported to detect only 
39% of variant histology 32 33.

CLINICAL FEATURES

Patients with MPBC usually present with hematuria, 
dysuria, urgency, frequency, urinary obstruction, urinary 

infection, weight loss and, as for upper tract tumors, 
flank pain 1 4 5 10-14. Most MPBCs are diagnosed at an 
advanced stage with muscle-invasive or metastatic dis-
ease 1 3 5. Even when they represent only a small frac-
tion of the overall tumor volume 3 12 25 34 this feature con-
fers a poor prognosis. Such aggressive behavior has 
been attributed to a high level of inherent chromosomal 
or genomic instability, with higher DNA contents than 
conventional UC  1  35. Another putative explanation is 
the increased expression of molecular markers that are 
conventionally associated with poor prognosis, such as 
p53, MIB-1, Aurora-A, and surviving  36-40. It would be 
interesting to test in this setting novel molecular mark-
ers currently under evaluation in the setting of prostate 
cancer 41-43. 
The dismal prognosis of MPBC has been questioned 
by other studies comparing the clinical course of MPBC 
and conventional UC after cystectomy 44 45. In a huge 
case series of more than 800 MPBCs, the median 
overall survival of these patients was nearly half that of 
conventional UC (44.7 vs 91.9 months; p < 0.001) 9. 
However, when stage matched the one of patients with 
pure UC, MPBC had similar rates of local/distant recur-
rence and cancer specific survival 46. 
Vourganti et al. compared MPBC to conventional UC in 
a Surveillance, Epidemiology and End Results (SEER) 
based outcome study and found that stage for stage, 
MPBC had a similar survival profile to conventional UC 
except for non-muscle invasive disease which was as-
sociated with worse survival 47.
On the other hand, markers of an adverse clinical course 
such as occult nodal metastases and lymphovascular 
invasion are often reported in case series of MPBC, the 
latter typically found peripheral to the primary tumor 
mass 1 5. In such cases, 5- and 10-year survival rates 
may be as low as 25 and 24%, respectively 5 21 48. 
The aggressive nature of this variant is supported by 
the occurrence of MP morphology in metastatic lesions 
and by the worse biological behavior of combined 
MPBC and conventional UC, supporting the aggressive 
nature of this variant  1 8 25 35. In the latter case, mixed 
neoplasms with > 50% MPBC carry a relative mortal-
ity risk of 2.4 as compared with pure conventional UC 
or  <  50% MPBC  12. It is therefore recommended to 
report the presence and the proportion (in percentage) 
of MP component in the pathology report of a UC 35 49. 
In a single study, a 10% cut-off of MPBC was reported 
to have a clinically significant effect on disease specific 
survival 25; this has turned into reporting of even focal 
amounts of MPBC. However, many conflicting reports 
exist ranging from those stating that the mere presence 
of MPBC is clinically relevant  8 to others stating that 
focal MPBC portends better outcomes than extensive 
disease 10 50.
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TREATMENT

The standard treatment for conventional urothelial MIBC 
is radical cystectomy (RC), possibly with neoadjuvant 
chemotherapy. Due to its poor prognosis, micropapil-
lary MIBC is considered a strong indication to perform 
RC as a first-line therapy instead of neoadjuvant chem-
otherapy. The poor prognosis of MPBC and disparities 
in treatment response may be explained by underlying 
differences in tumor biology between UC and MPBC 28. 
The available literature is limited to retrospective sub-
group analyses of some randomized trials, thus lead-
ing to conflicting results 5 45. Some studies, including a 
phase III trial 45 51 reported a better response to neoadju-
vant chemotherapy in tumors with mixed histology and/
or pure MPBCs than in pure UC (four cycles of gemcit-
abine and cisplatin in most cases), while other failed to 
demonstrate any significant difference in outcomes with 
the addition of neoadjuvant chemotherapy in patients 
with muscle-invasive MPBC undergoing RC  52  53. On 
the other hand, a recent study of predictors of pT0 after 
neoadjuvant chemotherapy found that variant UC his-
tology predicted against pT0 compared to pure UC (OR 
0.09, 95% CI 0.021-0.380)  54. A study of 82 patients 
treated at Memorial-Sloan Kettering found that neoad-
juvant chemotherapy may be useful in muscle-invasive 
MPBC 45. In their cohort, the 29 patients who received 
neoadjuvant chemotherapy (mostly gemcitabine-cispl-
atin) were more likely to have no evidence of residual 
disease at the time of RC when compared to immediate 
RC (pT0 rates of 45 vs 13%, respectively; p = 0.049), 
which is similar (38 and 15% respectively) to the pT0 
rate seen in the neoadjuvant SWOG trial 8710 55. The 
study by Meeks et al.  45 failed to show any difference 
in survival between neoadjuvant chemotherapy and im-
mediate RC but there was a significant improvement 
in overall survival for patients who achieved pT0 (2-yr 
CSS of 78 and 25% respectively, p = 0.05), though the 
follow-up was relatively short. Recently, Fernandez et 
al. 56 reported that neoadjuvant chemotherapy appears 
to confer benefit to patients with MPBC without tumor-
associated hydronephrosis, while patients with cT1 
disease may undergo standard surgical treatment. 
The standard treatment for conventional urothelial 
NMIBC classified as high-risk is intravesical instillation 
of Bacillus Calmette-Guerin. The presence of micro-
papillary morphology seems in NMIBC has been report-
ed to severely impair the efficacy of intravesical BCG 
treatment 3 5 24 48 57 58, although different studies yielded 
conflicting results. Kamat et al. 48 examined a series of 
44 patients with non-muscle invasive MPBC, finding a 
non-significant trend towards improved survival in the 
immediate cystectomy group (5-yr CSS 60 vs 72%, 
p = 0.39). An update of the MD Anderson MPBC series 

in 2014 focused on 72 cases of cT1N0M0. Upfront RC 
was utilized in 36 (n = 26) while 55% (n = 40) received 
primary BCG 52. In the primary BCG cohort, 45% pro-
gressed to muscle-invasive disease and 35% devel-
oped lymph node metastasis. At 5 years, disease spe-
cific survival was 62% for the delayed RC group com-
pared with 100% for the upfront RC group (log rank p = 
0.015). However, the Memorial Sloan Kettering Cancer 
Center reported on their experience with 36 patients 
with non-muscle invasive MPBC in 2014  59. Early RC 
was utilized in 15 and conservative therapy in 21. They 
found that five-year disease specific mortality (17% vs 
25% respectively; p = 0.08) and the five-year incidence 
of metastasis (21 and 34% respectively; p = 0.09) were 
not significantly different between the groups. Other 
smaller retrospective series that contain patients with 
non-muscle invasive MPBC have been reported. Gho-
neim et al. reported 10 patients diagnosed with cTis-
cT1 disease, of whom 7 received intravesical BCG and 
3 underwent upfront RC 60. All 7 patients treated with 
BCG recurred (4 progressed) and underwent delayed 
RC with resultant pT3 disease. Furthermore, positive 
lymph nodes were detected in 6 patients. Comperat et 
al. reported on a 72 patients’ cohort of MPBC including 
12 cTa MPBC cases, of which 8 were treated with RC 8. 
All 8 were found to have invasive carcinoma at the time 
of surgery including 5 (63%) with pT2-pT4 disease. A 
recent 120 patient SEER 17- based study also showed 
that non-muscle invasive MPBC was associated with 
worse overall and disease specific survival outcomes in 
a population based study when compared to conven-
tional UC 47. These studies all suggest that non-muscle 
invasive MPBC is associated with more aggressive 
disease and worse survival than would be expected for 
conventional NMIBC and may warrant more aggressive 
intervention.
Another study argues that non-muscle invasive MBPC 
may have a different histologic presentation than muscle-
invasive MPBC as the authors suggest the former to be 
more “urothelial” in appearance than the often “glandu-
lar” muscle invasive MPBC [44]. Of the 18 patients in 
this report, treatment data was available on 13; 7 (54%) 
underwent primary intravesical therapy, 5 (38%) under-
went initial surveillance only, and 1 (8%) underwent RC. 
Three patients progressed to muscle invasion (pT2, pT3, 
pT3N2). One patient died of bladder cancer, one died of 
other causes, and 64% are alive with an intact bladder af-
ter a median follow up of 14 months. In a report by Gaya 
et al. on 8 patients with non-muscle invasive MPBC, 
6 (75%) patients (small proportion of MPBC relative to 
conventional UC) were reported to be disease free after 
BCG therapy with a 5-year DSS of 87.5% 50. Despite the 
limited sample size, this report suggests that BCG may 
be appropriate for non-muscle invasive MPBC.
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Overall, data suggest that the biology of non-muscle 
invasive MPBC is different from that of conventional UC 
and it’s associated with an aggressive phenotype with 
high failure rates of intravesical therapy. This viewpoint 
is consistent with the opinion of the respondents to a 
survey developed in 2010 by the Translational Science 
Working Group of the Bladder Cancer Advocacy Net-
work sponsored Think Tank meeting and distributed to 
members of the Society of Urological Oncology, with 
80.5% advocating for early cystectomy (7.6% with 
neoadjuvant chemotherapy) for cT1 MPBC; this was 
one of the few therapeutic approaches with relative 
consensus 61. 
Obviously, factors predicting disease outcome would 
be extremely welcome, ranging from simple clinical 
features, like smoking habits  62, to molecular markers 
representing different pathways potentially involved in 
tumor response to available treatments. Recent evi-
dence suggests that such markers, apart from having 
predictive value, may represent novel potential thera-
peutic targets 63-68. 
To conclude, MPBC is a rare variant of BC that usually 
affects the elderly. Correct pathology identification of 
this variant histology, including its stage and its percent-
age within the tumor, has prognostic value and there-
fore is essential to plan treatment. Non muscle invasive 
MPBC seems to have worse behavior than non muscle 
invasive conventional UC, thus requiring early aggres-
sive treatment. In muscle invasive cases, the role of 
neoadjuvant chemotherapy before radical cystectomy 
is controversial. Like for other common urological con-
ditions, case volume and treatment tailoring to patient 
and local clinical conditions remain a key issue 69-72.In-
sights into its peculiar behavior are crucial for a proper 
management.

Acknowledgements

We are grateful to Prof. Maria Michela Dota, English 
Mother Tongue Teacher, for her precious linguistic revi-
sion.

conflict of interest 
The authors declare no conflict of interest.

References
1 Amin MB, Ro JY, el-Sharkawy T, et al. Micropapillary 

variant of transitional cell carcinoma of the urinary blad-
der. Histologic pattern resembling ovarian papillary serous 
carcinoma. Am J Surg Pathol 1994;18:1224-32.

2 Wang J, Wang FW. The natural history, treatment pattern, 
and outcomes of patients with micropapillary bladder car-
cinoma. Am J Clin Oncol 2015;38:472-8.

3 Johansson SL, Borghede G, Holmang S. Micropapillary 

bladder carcinoma: a clinicopathological study of 20 
cases. J Urol 1999;161:1798-802.

4 Watts KE, Hansel DE. Emerging concepts in micropapillary 
urothelial carcinoma. Adv Anat Pathol 2010;17:182-6.

5 Kamat AM, Dinney CP, Gee JR, et al. Micropapillary blad-
der cancer: a review of the University of Texas M.D. An-
derson Cancer Center experience with 100 consecutive 
patients. Cancer 2007;110:62-7.

6 Trabelsi A, Stita W, Soumaya R, et al. Micropapillary car-
cinoma of the urinary bladder: a case report and review of 
the literature. Can Urol Assoc J 2008;2:540-2.

7 Sangoi AR, Beck AH, Amin MB, et al. Interobserver repro-
ducibility in the diagnosis of invasive micropapillary carci-
noma of the urinary tract among urologic pathologists. Am 
J Surg Pathol 2010;34:1367-76.

8 Compérat E, Roupret M, Yaxley J, et al. Micropapillary 
urothelial carcinoma of the urinary bladder: a clinicopath-
ological analysis of 72 cases. Pathology 2010;42:650-4.

9 Sui W, Matulay JT, James MB, et al. Micropapillary bladder 
cancer: insights from the National Cancer Database. Blad-
der Cancer 2016;2:415-23.

10 Alkibay T, Sozen S, Gurocak S, et al. Micropapillary pattern 
in urothelial carcinoma: a clinicopathological analysis. Urol 
Int 2009;83:300-5.

11 Samaratunga H, Delahunt B. Recently described and un-
usual variants of urothelial carcinoma of the urinary blad-
der. Pathology 2012;44:407-18.

12 Alvarado-Cabrero I, Sierra-Santiesteban FI, Mantilla-
Morales A, et al. Micropapillary carcinoma of the urothelial 
tract. A clinicopathologic study of 38 cases. Ann Diagn 
Pathol 2005;9:1-5.

13 Heudel P, El Karak F, Ismaili N, et al. Micropapillary bladder 
cancer: a review of Léon Bérard Cancer Center experi-
ence. BMC Urol 2009;9:5-14.

14 Lopez-Beltran A, Cheng L, Raspollini MR, et al. Variants 
of bladder cancer: the pathologist’s point of view. Eur Urol 
Suppl 2017;16:210-22.

15 Nassar H, Pansare V, Zhang H, et al. Pathogenesis of inva-
sive micropapillary carcinoma: role of MUC1 glycoprotein. 
Mod Pathol 2004;17:1045-50.

16 Nassar H. Carcinomas with micropapillary morphology: 
clinical significance and current concepts. Adv Anat Pathol 
2004;11:297-03.

17 Lopez JI, Elorriaga K, Imaz I, et al. Micropapillary transi-
tional cell carcinoma of the urinary bladder. Histopathology 
1999;34:561-2.

18 Ross JS, Wang K, Gay LM, et al. A high frequency of activat-
ing extracellular domain ERBB2 (HER2) mutation in micropap-
illary urothelial carcinoma. Clin Cancer Res 2014;20:68-75.

19 Luna-Moré S, Gonzalez B, Acedo C, et al. Invasive mi-
cropapillary carcinoma of the breast. A new special 
type of invasive mammary carcinoma. Pathol Res Pract 
1994;190:668-74.

20 Perepletchikov AM, Parwani AV. Micropapillary urothelial 
carcinoma: clinico-pathologic review. Pathol Res Pract 
2009;205:807-10.



F. Sanguedolce et al.226

21 Nishizawa K, Kobayashi T, Mitsumori K, et al. Micropapil-
lary bladder cancer. Int J Urol 2005;12:506-8.

22 Kwon GY, Ro JY. Micropapillary variant of urothelial carci-
noma. Adv Urol 2011;2011:217153.

23 Sakuma T, Furuta M, Mimura A, et al. Urine cytology of 
micropapillary carcinoma of the urinary bladder. Diagn Cy-
topathol 2011;39:852-6.

24 Maranchie JK, Bouyounes BT, Zhang PL, et al. Clinical 
and pathological characteristics of micropapillary transi-
tional cell carcinoma: a highly aggressive variant. J Urol 
2000;163:748-51.

25 Samaratunga H, Khoo K. Micropapillary variant of urothelial 
carcinoma of the urinary bladder; a clinicopathological and 
immunohistochemical study. Histopathology 2004;45:55-
64.

26 Lotan TL, Huihui Ye, Melamed J, et al. Immunohistochemi-
cal panel to identify the primary site of invasive micropapil-
lary carcinoma. Am J Surg Pathol 2009;33:1037-41.

27 Sangoi AR, Higgins JP, Rouse RV, et al. Immunohisto-
chemical comparison of MUC1, CA125, and Her2Neu in 
invasive micropapillary carcinoma of the urinary tract and 
typical invasive urothelial carcinoma with retraction artifact. 
Mod Pathol 2009;22:660-7.

28 Guo CC, Dadhania V, Zhang L, et al. Gene expression 
profile of the clinically aggressive micropapillary variant of 
bladder cancer. Eur Urol 2016;70;611-20.

29 Gigante M, Pontrelli P, Herr W, et al. miR-29b and miR-
198 overexpression in CD8+ T cells of renal cell carcinoma 
patients down-modulates JAK3 and MCL-1 leading to 
immune dysfunction. J Transl Med 2016;14:84-9.

30 Caratozzolo MF, Valletti A, Gigante M, et al. TRIM8 an-
ti-proliferative action against chemo-resistant renal cell 
carcinoma. Oncotarget 2014;5:7446-57.

31 Shah RB, Montgomery JS, Montie JE, et al. Variant (di-
vergent) histologic differentiation in urothelial carcinoma is 
under-recognized in community practice: impact of man-
datory central pathology review at a large referral hospital. 
Urol Oncol 2013;31:1650-5.

32 Abd El-Latif A, Watts KE, Elson P, et al. The sensitivity of 
initial transurethral resection or biopsy of bladder tumor(s) 
for detecting bladder cancer variants on radical cystecto-
my. J Urol 2012;189:1263-7.

33 Hansel DE, Amin MB, Comperat E, et al. A contemporary 
update on pathology standards for bladder cancer: trans-
urethral resection and radical cystectomy specimens. Eur 
Urol 2013;63:321-32.

34 Holmang S, Thomsen J, Johansson SL. Micropapillary car-
cinoma of the renal pelvis and ureter. J Urol 2006;175:463-6.

35 Amin MB. Histological variants of urothelial carcinoma: 
diagnostic, therapeutic and prognostic implications. Mod 
Pathol 2009;22:S96-118.

36 Compérat E, Roupret M, Conort P, et al. Aurora-A/STK- 15 
is differentially expressed in the micropapillary variant of 
bladder cancer. Urol Int 2009;82:312-7.

37 Sen S, Zhou H, Zhang RD, et al. Amplification/overexpres-
sion of a mitotic kinase gene in human bladder cancer. J 
Natl Cancer Inst 2002;94;1320-9.

38 Cormio L, Tolve I, Annese P, et al. Retinoblastoma protein 
expression predicts response to bacillus Calmette-Guérin 
immunotherapy in patients with T1G3 bladder cancer. Urol 
Oncol 2010;28:285-9.

39 Cormio L, Tolve I, Annese P, et al. Altered p53 and pRb 
expression is predictive of response to BCG treatment in 
T1G3 bladder cancer. Anticancer Res 2009;29:4201-4.

40 Bufo P, Sanguedolce F, Tortorella S, et al. Expression of 
mitotic kinases phospho-aurora A and aurora B correlates 
with clinical and pathological parameters in bladder neo-
plasms. Histol Histopathol 2010;25:1371-7.

41 Stallone G, Cormio L, Netti GS, et al. Pentraxin 3: a novel 
biomarker for predicting progression from prostatic inflam-
mation to prostate cancer. Cancer Res 2014;74:4230-8.

42 Sanguedolce F, Cormio A, Brunelli M, et al. Urine TMPRSS2: 
ERG fusion transcript as a biomarker for prostate cancer: 
literature review. Clin Genitourin Cancer 2016;14:117-21.

43 Falzarano SM, Ferro M, Bollito E, et al. Novel biomarkers 
and genomic tests in prostate cancer: a critical analysis. 
Minerva Urol Nefrol 2015;67:211-31.

44 Amin A, Epstein JI. Noninvasive micropapillary urothelial 
carcinoma: a clinicopathologic study of 18 cases. Hum 
Pathol 2012;43:2124-8.

45 Meeks JJ, Taylor JM, Matsushita K, et al. Pathological re-
sponse to neoadjuvant chemotherapy for muscle-invasive 
micropapillary bladder cancer. BJU Int 2013;111;325-30.

46 Fairey AS, Daneshmand S, Wang L, et al. Impact of micro-
papillary urothelial carcinoma variant histology on survival 
after radical cystectomy. Urol Oncol 2014;32:110-6.

47 Vourganti S, Harbin A, Singer EA, et al. Low grade mi-
cropapillary urothelial carcinoma, does it exist? Analysis 
of management and outcomes from the surveillance, 
epidemiology and end results (SEER) database. J Cancer 
2013;4:336-42.

48 Kamat AM, Gee JR, Dinney CP, et al. The case for early 
cystectomy in the treatment of nonmuscle invasive micro-
papillary bladder carcinoma. J Urol 2006;175:881-5.

49 Humphrey PA. Micropapillary urothelial carcinoma of the 
urinary tract. J Urol 2011;186:1071-2.

50 Gaya JM, Palou J, Algaba F, et al. The case for conser-
vative management in the treatment of patients with 
non-muscle-invasive micropapillary bladder carcinoma 
without carcinoma in situ. Can J Urol 2010;17:5370-6.

51 Scosyrev E, Ely BW, Messing EM, et al. Do mixed histolog-
ical features affect survival benefit from neoadjuvant plat-
inum-based combination chemotherapy in patients with 
locally advanced bladder cancer? A secondary analysis 
of Southwest Oncology Group-Directed Intergroup Study 
(S8710). BJU Int 2011;108:693-9.

52 Willis DL, Fernandez MI, Dickstein RJ, et al. Clinical 
outcomes of cT1 micropapillary bladder cancer. J Urol 
2015;193:1129-34.

53 Canvasser N, Weizer A, Crossley H, et al. Micropapillary 
differentiation versus conventional urothelial carcinoma: 
effects of neoadjuvant chemotherapy and cystectomy on 
survival. AUA 2014 conference, abstract MP50-06.

54 Pokuri VK, Syed JR, Yang Z, et al. Predictors of complete 



Micropapillary bladder cancer, a variant histology of the elderly 227

pathologic response (pT0) to neoadjuvant chemotherapy 
in muscle-invasive bladder carcinoma. Clin Genitourin 
Cancer 2016;14:59-65. 

55 Grossman HB, Natale RB, Tangen CM, et al. Neoadjuvant 
chemotherapy plus cystectomy compared with cystecto-
my alone for locally advanced bladder cancer. N Engl J 
Med 2003;349:859-66.

56 Fernandez MI, Williams SB, Willis DL, et al. Clinical risk 
stratification in patients with surgically resectable micro-
papillary bladder cancer. BJU Int 2017;119;684-91.

57 Zhai QJ, Black J, Ayala AG, et al. Histologic variants of 
infiltrating urothelial carcinoma. Arch Pathol Lab Med 
2007;131:1244-56.

58 Black PC, Brown GA, et al. The impact of variant histology 
on the outcome of bladder cancer treated with curative 
intent. Urol Oncol 2009;27:3-7.

59 Spaliviero M, Dalbagni G, Bochner BH, et al. Clinical out-
come of patients with T1 micropapillary urothelial carcino-
ma of the bladder. J Urol 2014;192:702-7.

60 Ghoneim IA, Miocinovic R, Stephenson AJ, et al. Neoadju-
vant systemic therapy or early cystectomy? Single-center 
analysis of outcomes after therapy for patients with clin-
ically localized micropapillary urothelial carcinoma of the 
bladder. Urology 2011;77:867-70.

61 Willis DL, Flaig TW, Hansel DE, et al. Micropapillary bladder 
cancer: current treatment patterns and review of the litera-
ture. Urol Oncol 2014;32:826-32. 

62 Serretta V, Altieri V, Morgia G, et al.; Gruppo Studi Tumori 
Urologici (GSTU) Foundation. Cigarette smoking status at 
diagnosis and recurrence in intermediate-risk non-mus-
cle-invasive bladder carcinoma. Urology 2013;81:277-81.

63 Sanguedolce F, Cormio A, Bufo P, et al. Molecular markers 
in bladder cancer: novel research frontiers. Crit Rev Clin 
Lab Sci 2015;52:242-55.

64 Sanguedolce F, Bufo P, Carrieri G, et al. Predictive markers 
in bladder cancer: do we have molecular markers ready for 
clinical use? Crit Rev Clin Lab Sci 2014;51:291-304.

65 Cormio L, Sanguedolce F, Cormio A, et al. Human 

epidermal growth factor receptor 2 expression is more 
important than Bacillus Calmette Guerin treatment in pre-
dicting the outcome of T1G3 bladder cancer. Oncotarget 
2017;8:25433-41.

66 Sanguedolce F, Cormio A, Massenio P, et al. Altered ex-
pression of HER-2 and the mismatch repair genes MLH1 
and MSH2 predicts the outcome of T1 high-grade bladder 
cancer. J Cancer Res Clin Oncol 2018;144:637-44.

67 Cormio A, Sanguedolce F, Musicco C, et al. Mitochondrial 
dysfunctions in bladder cancer: exploring their role as dis-
ease markers and potential therapeutic targets. Crit Rev 
Oncol Hematol 2017;117:67-72.

68 Sanguedolce F, Brunelli M, D’amuri A, et al. Evolving 
concepts and use of immunohistochemical biomarkers 
in flat non-neoplastic urothelial lesions: WHO 2016 clas-
sification update with diagnostic algorithm. Biomarkers 
2018;23:305-14.

69 Kandasami SV, Mamoulakis C, El-Nahas AR, et al. CROES 
URS Global Study Group. Impact of case volume on 
outcomes of ureteroscopy for ureteral stones: the clinical 
research office of the endourological society ureteroscopy 
global study. Eur Urol 2014;66:1046-51. 

70 Wollin DA, Joyce AD, Gupta M, et al. Antibiotic use and the 
prevention and management of infectious complications in 
stone disease. World J Urol 2017;35:1369-79. 

71 Cormio L, Preminger G, Saussine C, et al. Nephrostomy in 
percutaneous nephrolithotomy (PCNL): does nephrosto-
my tube size matter? Results from the Global PCNL study 
from the Clinical Research Office Endourology Society. 
World J Urol 2013;31:1563-8. 

72 Cormio L, Gonzalez GI, Tolley D, et al. Exit strategies fol-
lowing percutaneous nephrolithotomy (PCNL): a compari-
son of surgical outcomes in the Clinical Research Office of 
the Endourological Society (CROES) PCNL Global Study. 
World J Urol 2013;31:1239-44.


