
Update on bladder neoplasia: 
2016 WHO classification and recent developments within 

the pathologic, molecular &clinical domains of the disease





Biology of urothelial tumorigenesis: 
insights from genetically engineered mice

Xue-Ru Wu, Cancer Metastases, 2009 



UrothelialCarcinoma:  

Two Pathways Manifesting in Two Phenotypes?

Superficial non-muscle invasive urothelialcarcinoma : 70-80%

ÅMajority of UrCa(60-70%) present as non-invasive (pTa) tumors at 
time of first diagnosis

Å50% will recur as non-invasive tumors, only 5-10% of will progress

Muscle Invasive urothelialcarcinoma (MIBC): 20-30%

Å80-90% are ñprimaryò Muscle invasive urothelialcarcinoma

ÅPractically all are high grade

ÅDespite aggressive Rx (Cystectomy +/- Chemotherapy)         
<50% overall survival
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Ebleet al. WHO Pathology & Genetics:
Tumors of the Urinary System and Male Genital Organs

HG UrCa

5-10%



Superficial Invasive
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papillary 
neoplasia pTa

Flat CIS pTis
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WHO GRADING IN pTa UROTHELIAL CARCINOMA
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CARCINOMA IN SITU



CARCINOMA IN SITU

Large cells, pleomorphic nuclei, hyperchromatic nuclei;       

note size of nuclei compared with other normal tissue cells



CIS - DENUDING



CIS - UNDERMINING



Non-papillary ñflatò 

(20%)

Nonïinvasive UrothelialNeoplasia

Papillary (80%) 

Å Urothelial papilloma

Å PUNLMP

Å Non-invasive papillary urothelial

carcinoma, low-grade

Å Non-invasive papillary urothelial

carcinoma, high grade

ÅReactive atypia

ÅAtypia of undertermined

significance

ÅUrothelialdysplasia

ÅUrothelialCarcinoma in-situ
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UrothelialCarcinoma of the Bladder 
RTK-HRAS Pathway

FGFR3:

ÅReceptor Tyrosine Kinase(RTK) function

ÅMutations in 75% of  low-grade papillary UrCawhile 
very rare in CIS and only 10% of Invasive UrCa

ÅConstitutive activation of FGFR3 by mutation enhance 
cell growth (HRAS-MEK-ERK network) and 
angiogenesis



Bladder UrothelialCarcinoma
RTK-HRAS Pathway

Xue-Ruet al  Cancer Metastasis Rev 2009
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pTa BLADDER CA

LONG TERM OUTCOME

Pan et al, AJCP 133:788, 2010

N=175 N=483 N=129

Progression in stage



pTa BLADDER CA

LONG TERM OUTCOME

Pan et al, AJCP 133:788, 2010

Cancer-specific mortality

N=175 N=483 N=129



WHO/ISUP GRADING IN pTa

UROTHELIAL CARCINOMA

Å680 new cases, 363 (53%) pTa

ÅGrade distribution:
ïPUNLMP 95 (26%)

ïLow grade 160 (44%)

ïHigh grade 108 (30%)

ÅTreatment:
ïTURBT alone358 (98.6%)

ÅFollow up: minimum 5-years

Holmänget al, J Urol 165:1124-1130, 2011



WHO/ISUP GRADING IN pTa
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Cao et al., Urology2010; 

76:593-9 
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HISTOLOGIC FEATURES OF INVASION

ÅLoss of smooth BM outline
ÅSingle cells or irregular clusters of cells 

haphazardly extending from surface
ÅInvading cells with more abundant 

eosinophilic cytoplasm than non-invasive
ÅRetraction artifact
ÅStromal edema - myxoid, desmoplasia or 

fibrosis
ÅInflammation



LAMINA PROPRIA INVASION



LAMINA PROPRIA INVASION



DIAGNOSIS OF INVASION



DIAGNOSIS OF INVASION



DIAGNOSIS OF INVASION



DIAGNOSIS OF INVASION



MUSCULARIS MUCOSAE



MUSCULARIS MUCOSAE INVASION



pT1 - SUBSTAGING BASED ON 

MUSCULARIS MUCOSAE



SIGNIFICANCE OF MUSCULARIS MUCOSAE

Patients treated by TURBT only

Younes et al, Cancer 66:543-548, 1990



SURVIVAL ACCORDING TO MUSCULARIS 

MUCOSAE INVASION

Å151 patients ïpT1 on TUR

ÅCases centrally reviewed

Å97 included in study

ÅAll high -grade with mp 

in specimen

ÅSubstaging possible in 85 

(88%)

ÅTreated by:

ÅTURBT +/- intravesical 

Orsola et al. Eur Urol 48:231-235, 2006



High Risk Superficial Bladder 

Cancer- Benefits of Cystectomy



Risk Stratification

ÅAdmittedly, cystectomy as a treatment has significant 
morbidity and impact on quality of life

Å Other factors may also be useful in selection
ïTumor size

ïMulifocality

ïLymphovascular invasion

ïVariant histology

ïProstatic urethral involvement

ïDepth of T1 invasion

ïMolecular markers 



High Grade T1- first step
Å Repeat TURBT
ï Significant proportion of cancers are understaged
ï Detection of cancer on repeat TURBT may be a prognostic factor itself

Herr 2007 J Urol

Decreased survival with 

worsening pathology on 

restaging TUR



Overall Risk in HG T1 bladder cancer

Å High percentage have upstaging or progression on cystectomy

Cystectomy for High Grade T1 Bladder cancer

Total 167

Upstaging 50%

Extravesicular disease 27.5%

Lymph node metastasis 17.5%

Recurrence 29.4

Death 18.5

Gupta Urol 2008



High Grade T1 patients on BCG therapy

Å 23 center, review of 2,451 patients
ï These patients are at high risk of recurrence, progression, and survival

Gontero 2015 Eur Urol



High Grade T1 with concomitant CIS

Å132 consecutive patients treated with BCG

Denziger 2007 IJU



T1G3 with CIS also fares worse with cystectomy

Å167 patients treated with cystectomy for HGT1 at 3 centers

Recurrence Cancer-specific survival



Conclusion

ÅHigh Grade T1 bladder cancer represents a heterogeneous 

group of patients with high risk for recurrence and progression

ÅCIS is associated with BCG failure, upstaging at cystectomy, 

and cancer death

ÅRisk stratification and further investigation into precise 

markers/prognostic factors are necessary to select patients 

that should be advised to pursue early cystectomy



P53 in Urothelial carcinoma: Clinical studies

SarkisA et al JNCI 1993

Å 58% of pT1 had p53 overexpression 

Å p53 overexpression predicted PFS on multivariate analysis

Esrig et al NEJM 1994

Å 52% tumors had p53 overexpression

ÅHiher recurrence rate  in UrCawith p53 overexpression (62%-80% for pT1-3 vs 7-11%) 

Å Independently Predict recurrence and survival on multivariate (grade, stage)

SarkisA et al JCO 1995

Å 52% tumors had p53 overexpression

Å Lower (41% vs 77%) DFS in UrCawith p53 overexpression

Å Independently predict survival on multivariate (grade, stage , tx size)



Choi et al. Nature reviews 2014

Basal P53-like Luminal

P63
STAT3
EGFR

Basal Markers


