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WHO Classification of the Urinary and Male Genital Tumours

5th edition series

• WHO 5th edition series structural reorganization

• Refinements of terminology and classification

• Precursor lesions (Dysplasia, UPUMP)

• Grading / Staging/ Urine Cytology

• Intrinsic Molecular Subtypes of UC 
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Urothelial Tumours 
Non-Invasive Urothelial Neoplasia

Urothelial papilloma

Inverted urothelial papilloma

Papillary urothelial neoplasm of low malignant potential

Non-invasive papillary urothelial carcinoma, low-grade

Non-invasive papillary urothelial carcinoma, high-grade

Urothelial carcinoma in situ

Invasive Urothelial Neoplasia

Invasive urothelial carcinoma

Squamous cell neoplasms 
Urothelial squamous cell papilloma

Verrucous carcinoma of the bladder

Pure urothelial squamous cell carcinoma

Glandular neoplasms
Adenomas

Villous adenoma

Adenocarcinomas

Adenocarcinoma NOS

Urachal and diverticular neoplasms
Urachal carcinoma

Diverticular carcinoma

Urethral neoplasms
Urethral accessory gland carcinomas

Littre gland carcinoma of the urethra

Skene gland carcinoma of the urethra

Cowper gland carcinoma of the urethra

Tumours of Mullerian type
Clear cell adenocarcinoma 

Endometrioid carcinoma
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WHO Classification of the Urinary and Male Genital Tumours

5th edition series

Terminology scheme across the WHO 5th edition: 

• The term “subtype” to replace “variant” for a distinct clinical or morphologic category within a tumour type 

• The term “variant” is reserved for genomic rather than morphologic alterations

Subtypes of Urothelial Carcinoma are morphologically distinct and have prognostic 

significance (management implications)



WHO URO 4 WHO URO 5

Urothelial tumours

Infiltrating Urothelial Carcinoma

Histologic Variants

Nested, including large nested

Microcystic

Micropapillary

Lymphoepithelioma-like

Plasmacytoid/signet ring cell/diffuse

Sarcomatoid

Giant cell

Poorly differentiated

Lipid rich

Clear cell

Urothelial tumours

Invasive Urothelial Carcinoma

Histologic Subtypes of Urothelial Carcinoma

Nested 

Large Nested

Tubular and Microcystic

Micropapillary

Lymphoepithelioma-like

Plasmacytoid

Sarcomatoid

Giant cell

Poorly differentiated

Lipid rich

Clear cell (Glycogen Rich)

Urothelial Carcinoma with Divergent Differentiation

UC with Squamous Differentiation

UC with Glandular Differentiation

UC with Trophoblatic Differentiation

UC with Mullerian Differentiation (Clear Cell Adenocarcinoma)



• A single Urothelial Carcinoma lesion can display admixture of conventional urothelial, histologic 

subtypes, and areas of divergent differentiation

• A listing and attempt to quantify the various components is required

WHO Classification of the Urinary and Male Genital Tumours

5th edition series



Histologic Subtypes of Invasive Urothelial Carcinoma

Nested

Tubular and Microcystic

Large Nested



“Cancer Resembling Von Brunn Nests”
• Talbert ML, Young RH. Am J Surg Pathol 1989;13:374

Carcinomas of the urinary bladder with deceptively benign-

appearing foci: a report of three cases. 

• Murphy WM, Deana DG. Mod Pathol 1992;5:240-3

The nested variant of transitional cell carcinoma:  a neoplasm 

resembling proliferation of Brunn’s nests. 

Histologic Subtypes of Invasive Urothelial Carcinoma

Nested



• RARE less than 1% of invasive bladder carcinomas 

Location

• Anywhere in the bladder

• Rare in upper tract

Cystoscopy

• Widely variable appearance: flat tumor, papillary tumor,  
submucosal “bump”

• Tumor size: 1-8 cm.

Histologic Subtypes of Invasive Urothelial Carcinoma

Nested



UC Nested Subtype 

Prognosis

• Clinical course generally aggressive

Drew et al. Mod Pathol 1996:

• Review of 24 cases, 60% show aggressive behavior, 
mortality rates similar to high grade UrCa

• Only 3/12 (25%) nested variant alive without disease 
(DFS) at 16 months follow-up 



UC Nested Subtype

• Small closely packed nests of epithelial cells irregularly
infiltrating lamina propria, at times anastomosing confluent 
nests

• Can be mixed with microcystic, tubular, and trabecular 
structures

• Histologically Difficult to Diagnose
• Very bland cells with only focal moderate atypia

• Overlying urothelium may be normal  

• Deep irregular infiltrative pattern

• Identify muscularis propria invasion

















Urothelial Nested Architecture

DDX





UC Nested Subtype

DDx

Proliferation of Von Brunn Nests

• Deep irregular infiltrative pattern

• Identify muscularis propria invasion

• TERT promoter mutation



Urinary Bladder

Florid Proliferation of Von Brunn Nests





Urothelial Carcinoma

Tubular and Microcystic Subtypes

Paner GP…Amin MB: Hum Pathol 2014

Mai KT et al: Pathology International 2014

Lopez Beltran et al.: Histopathology. 2019

• Closely related to their nested counterpart

• Bland cells line small tubular or microcystic structures

• DDx Cystitis Cystica

Like nested subtype, deep irregular infiltration & involvement 

of muscularis propria are clues

• Urothelial markers typically positive (GATA3 or p63)



Tubular Subtype Microcystic Subtype



Microcystic Subtype

Lopez Beltran et al.: Histopathology. 2019



Am J Surg Pathol 2011



• Bland cytological appearance

• Deceptive pattern of invasion (DDX Inverted)

• 58% extravesical disease (≥pT3 and/or ≥pN1); Mixed more 

advanced compared to pure large nested?

• 21% recurrence/metastasis

• 24%  died of disease (mean 21.7 months)

• IHC same as conventional & nested UrCa











Non-invasive LG papillary urothelial carcinoma with inverted pattern
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Should “Urothelial Dysplasia” remain an entity ?

• Term is greatly debated

• Definition of dysplasia in urinary tract is not a synonym of intraepithelial neoplasia

in other organs (SIL/PeIN etc) 

“Lesion that encompasses changes that are thought to be pre-neoplastic in nature, but 

cytologically fall short of the diagnosis of carcinoma in situ”

“Flat” Precursor Lesions
Urothelial Dysplasia



Urothelial CIS

• Presence of cytologically malignant cells regardless of quantity

• No need to be full thickness

• Pagetoid cells

• Spectrum of atypia and cell size 

• Umbrella cell layer may still be present

• CIS cells 5x size of stromal lymphocytes, compared to normal cells which are 2x size of 
lymphocytes

• Enlarged & hyperchromatic ON 10X OBJECTIVE

• Dyscohesive : “denuding cystitis”









CD44CK20

p53

CD44CK20

p53

“our institution was an early adopter of IHC but it quickly fell out of favor to a total of only 5 cases in 2017”



Urothelial Dysplasia



Urothelial Dysplasia



Urothelial Dysplasia



Should “Urothelial Dysplasia” remains an entity ?

• Term is greatly debated

• Definition of dysplasia in urinary tract is not a synonym of intraepithelial neoplasia in other organs 

(SIL/PeIN etc) 

“Lesion that encompasses changes that are thought to be pre-neoplastic in nature, but cytologically

fall short of the diagnosis of carcinoma in situ”

• Lack of agreement on concrete morphologic criteria     poor diagnostic reproducibility

• IHC is of no help differentiating from CIS

• Biologic significance, difficult to assess:

• Reproducibility in diagnosis

• Compounding aspects of multifocality

• Need for long FU

WHO 5th edition Consensus: While term is preserved, entity does not merit an independent 

section. Mentioned under urothelial CIS for potential use when lesions fall short of CIS

“Flat” Precursor Lesions
Urothelial Dysplasia



Urothelial Dysplasia

My current approach 

Diagnosis: Marked urothelial atypia, see comment.
Comment: can not R/O CIS



Should “Urothelial Proliferation of Undetermined Malignant Potential” remain an entity ?

UPUMP

• Term introduced in WHO 4th edition 

• Encompass lesions previously designated as 

“papillary urothelial hyperplasia”

“Flat hyperplasia with atypia?”

• Tented architectural appearance with short non branching papillae covered by mildly atypical 

urothelium

• Thought to be precursors of non-invasive low grade papillary carcinoma

WHO 5th edition Consensus: UPUMP is no longer recognized as an entity

(considered early non-invasive low grade papillary carcinoma or shoulder extension of such tumors) 

“Flat” Precursor Lesions
UPUMP



UMPUM



UMPUM



WHO Classification of the Urinary and Male Genital Tumours

5th edition series

• WHO 5th edition series structural reorganization

• Refinements of terminology and classification

• Precursor lesions (HGPIN; IDC-P; IAP)

• Grading / Staging / Urine Cytology

• Advances in molecular pathways (targets of therapy)



• First proposed in 1998

• Promulgated by the WHO in the third (2004) and fourth (2016) 

• Based on architectural and cytological disorder

• Closely reflects the two major molecular pathogenesis pathways

• Clinically relevant

Urothelial Tumours 
Non-Invasive Urothelial Neoplasia

Urothelial papilloma

Inverted urothelial papilloma

Papillary urothelial neoplasm of low malignant potential

Non-invasive papillary urothelial carcinoma, low-grade

Non-invasive papillary urothelial carcinoma, high-grade

Urothelial carcinoma in situ

Invasive Urothelial Neoplasia

Invasive urothelial carcinoma

Squamous cell neoplasms 
Urothelial squamous cell papilloma

Verrucous carcinoma of the bladder

Pure urothelial squamous cell carcinoma

Glandular neoplasms
Adenomas

Villous adenoma

Adenocarcinomas

Adenocarcinoma NOS

Urachal and diverticular neoplasms
Urachal carcinoma

Diverticular carcinoma

Urethral neoplasms
Urethral accessory gland carcinomas

Littre gland carcinoma of the urethra

Skene gland carcinoma of the urethra

Cowper gland carcinoma of the urethra

Tumours of Mullerian type
Clear cell adenocarcinoma 

Endometrioid carcinoma

Grading

WHO Classification of the Urinary and Male Genital Tumours

5th edition series







• First proposed in 1998

• Promulgated by the WHO in the third (2004) and fourth (2016) 

• Based on architectural and cytological disorder

• Closely reflects the two major molecular pathogenesis pathways

• Clinically relevant

Urothelial Tumours 
Non-Invasive Urothelial Neoplasia

Urothelial papilloma

Inverted urothelial papilloma

Papillary urothelial neoplasm of low malignant potential

Non-invasive papillary urothelial carcinoma, low-grade

Non-invasive papillary urothelial carcinoma, high-grade

Urothelial carcinoma in situ

Invasive Urothelial Neoplasia

Invasive urothelial carcinoma

Squamous cell neoplasms 
Urothelial squamous cell papilloma

Verrucous carcinoma of the bladder

Pure urothelial squamous cell carcinoma

Glandular neoplasms
Adenomas

Villous adenoma

Adenocarcinomas

Adenocarcinoma NOS

Urachal and diverticular neoplasms
Urachal carcinoma

Diverticular carcinoma

Urethral neoplasms
Urethral accessory gland carcinomas

Littre gland carcinoma of the urethra

Skene gland carcinoma of the urethra

Cowper gland carcinoma of the urethra

Tumours of Mullerian type
Clear cell adenocarcinoma 

Endometrioid carcinoma

Three tiered classification (two tier grading) is maintained

Grading

WHO Classification of the Urinary and Male Genital Tumours

5th edition series



• Heterogeneity in grade occurs in up to 

one third of non-Invasive papillary urothelial Carcinoma

• Influence outcome?

• Pragmatic approach

• Promote consistency in grading heterogeneous tumors

• Allow for further data in large appropriately powered and prospectively designed studies

Grading Heterogeneity

WHO Classification of the Urinary and Male Genital Tumours

5th edition series

WHO 5th edition proposition

• Report as high grade if high grade component represents ≥ 5% 

• Tumors with <5% high grade component should be reported as low grade with less than 5% high grade

Reis LO et al. Hum Path 2016
Gofrit ON et al. J Urol 2014
Schubert T et al.  World J Urol 2015



Computational and Digital Pathology

Urothelial Carcinoma Grading & Urine Cytology 



• Overwhelming majority of invasive urothelial carcinoma are high grade

• Rare low-grade invasive urothelial carcinoma lacking significant nuclear atypia are recognized

• No standardized criteria

• Favorable outcome?

Grading of Invasive Urothelial Carcinoma

WHO Classification of the Urinary and Male Genital Tumours

5th edition series

WHO 5th edition 

“Required to grade every invasive urothelial carcinoma” 

“Histologic subtypes of urothelial carcinoma and those with divergent differentiation are all 

considered high grade”



pT1 subcategorization

• Extent of lamina propria invasion carries PGx value 

• Micrometric measurements (microscopic vs extensive invasion)

• Histo-anatomic landmarks (MM and vascular plexus)

• Micrometric ? more feasible and better predictor

• Higher subcategories correlate with recurrence and stage progression 

Compérat E … Reuter V. Adv Anat Pathol. 2021

Raspollini MR et al. Virchows Arch 2020

Fransen Van de Putte EE et al.  Urol Oncology 2018

Paner GP, Montironi R, Amin MB.  Adv Anat Pathol. 2017

WHO 5th Edition

Well designed prospective head-to-head comparisons NEEDED

“Pathologists are strongly encouraged to convey the extent of lamina propria invasion 

using any of the proposed approaches”

Staging 

WHO Classification of the Urinary and Male Genital Tumours

5th edition series



Staging urothelial carcinoma invading prostate stroma

• Contiguous direct invasion from transmural bladder primary (pT4a)

• Originated in urethra (pT2)

• Differences of pT4a by gender-specific organ involvement have conflicting 

results

Courtesy of Drs. Oleksandr Kryvenko and Sean WilliamsonPaner GP… Amin MB. Eur Urol. 2018
May M et al. Urol Oncol 2013
Grajales V et al. Urology 2021

“maintaining a single category appears to be the optimal approach at present”

Staging

WHO Classification of the Urinary and Male Genital Tumours

5th edition series



The Paris System for Reporting Cytology (TPS)

• Accuracy significantly improved 

• Acknowledges inability to reliably detect low grade urothelial neoplasms 

• Low grade urothelial neoplasm (LGUN) encompasses papilloma, PUNLMP and LGUC

• Prioritize identification of High Grade Urothelial Ca (HGUC)

Urine Cytology

WHO Classification of the Urinary and Male Genital Tumours

5th edition series

WHO 5th edition 

Recommends adoption of The Paris System for Reporting Cytology (TPS)

Rosenthal DL, Wojcik EM, Kurtycz DFI, editors. The Paris System for reporting urinary cytology. 
Cham (Switzerland): Springer International Publishing; 2016



Diagnostic category Diagnostic criteria ROHM

Negative for High Grade Urothelial Ca 
(NHGUC)

Benign urothelial, glandular, squamous cells, 
changes due to instrumentation, lithiasis, polyoma, therapy

8% - 24%

Atypical Urothelial Cells 
(AUC)

Required N/C ratio > 0.5 and one of:
Hyperchromasia
Irregular clumpy chromatin
Irregular nuclear contours

24% - 53%

Suspicious for High Grade Urothelial Ca 
(SHGUC)

Required N/C ratio > 0.7 and hyperchromasia, and one of:
Irregular clumpy chromatin
Irregular nuclear contours

59% - 94%

Positive for High Grade Urothelial Ca 
(HGUC)

Required cellularity (> 5-10 cells) and N/C ratio > 0.7
- Hyperchromasia
- Irregular clumpy chromatin
- Irregular nuclear contours

76% - 100%

Low Grade Urothelial Neoplasm 
(LGUN)

Required fibrovascular cores and absence of nuclear atypia 0% - 44%

The Paris System TPS



WHO Classification of the Urinary and Male Genital Tumours

5th edition series

• WHO 5th edition series structural reorganization

• Refinements of terminology and classification

• Precursor lesions (HGPIN; IDC-P; IAP)

• Grading / computational pathology (AI)

• Advances in molecular pathways (targets of therapy)



Genomic Advances in Urothelial Carcinoma

• Bladder Cancer TCGA Studies: Genomic Taxonomy

• Immuno-oncology (I/O)

• Molecular insights into Variants Histology

• UTUC Genomics

Liquid Biopsy

• Early Detection

• Prognostics and Rx Prediction 

Overview
Advances in Urothelial Carcinoma 
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Nature 2014

Cell 2017



Cluster I  PAPILLARY-LIKE

Clusters III BASAL SQUAMOUS-LIKE

Clusters I/II   LUMINAL BREAST-LIKE

TCGA 2014

mRNA/miRNA/Protein clusters



Choi W et al, Cancer Cell 2014

Three molecular subtypes of MIBC

Basal/Luminal/p53-like



TCGA 

Cell 2017



TCGA 

Cell 2017

1- Luminal Pap

2- Luminal Infiltrated

3- Luminal

4- Basal-Squamous

5- Neuronal



Cell 2017



Alifrangis C. et al Nature Rev. Urology 2019



Eur Urology 2019



Nature Reviews CANCER 2016

Immune Checkpoint Inhibitors in Bladder Cancer



Rosenberg J et al Lancet 2016

SP142 assay (Ventana)

IC: 0,1,2,3



Immune Check inhibitors Trials in Advanced BC

Alifrangis C. et al Nature Rev. Urology 2019



Cell 2017



Take home points

• Urothelial Dysplasia is on the way out ☺

• UPUMP no more

• Invasive urothelilal carcinoma subtypes and divergent differentiation should 
be recognized and stated

• The many flavors of Nested subtype

• Grading: WHO 04 survives

• pT1 substaging should be attempted



Take home points

• Integrated genomic and transcriptomic analysis has improved the 

identification of clinically relevant intrinsic molecular subtypes of 

MIBC and UrCa Subtypes

• Molecular subtyping can help predict response to NAC

• ICI lead to durable response in subsets of MIBC that could be refined 

by molecular subtyping (prospective trials)



THANK YOU !
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Urothelial Tumours 
Non-Invasive Urothelial Neoplasia

Urothelial papilloma

Inverted urothelial papilloma

Papillary urothelial neoplasm of low malignant potential

Non-invasive papillary urothelial carcinoma, low-grade

Non-invasive papillary urothelial carcinoma, high-grade

Urothelial carcinoma in situ

Invasive Urothelial Neoplasia

Invasive urothelial carcinoma

Squamous cell neoplasms 
Urothelial squamous cell papilloma

Verrucous carcinoma of the bladder

Pure urothelial squamous cell carcinoma

Glandular neoplasms
Adenomas

Villous adenoma

Adenocarcinomas

Adenocarcinoma NOS

Urachal and diverticular neoplasms
Urachal carcinoma

Diverticular carcinoma

Urethral neoplasms
Urethral accessory gland carcinomas

Littre gland carcinoma of the urethra

Skene gland carcinoma of the urethra

Cowper gland carcinoma of the urethra

Tumours of Mullerian type
Clear cell adenocarcinoma 

Endometrioid carcinoma



▪ Integrated genomic analysis of 131 MIBC

▪ Average Genetic Alterations per tumor:

▪ 302 mutations

▪ 204 segmental CNA

▪ 22 rearrangements 

▪ Recurrent mutations in 32 genes:

▪ Cell-cycle regulation

▪ Chromatin regulation

▪ RTK signaling pathways

▪ Nine genes not frequently mutated in cancers 

(MLL2,ERCC2,ELF3,KLF5,RXRA, CDKN1A)

▪ Rx Targets in 69% of MIBC

Bladder Cancer (MIBC)

TCGA 2014



INTEGARTED GENE EXPRESSION SUBTYPES 

PAPILLARY-LIKE

BASAL / SQUAMOUS-LIKE

LUMINAL / BREAST-LIKE

NEW GENOMIC TAXONOMY ? 

TCGA 2014



TCGA 
Cell 2017

▪ 412 MIBC

▪ Integrated molecular platforms

▪ High mutation rates (mean 8.2/MB)

✓ 58 frequently mutated genes

✓ 5 mutagenesis signatures (APOBEC)

✓ 4 mutation signature clusters (MSig1-4)

▪ 5 Expression molecular subtypes



WHO 1973 2004 WHO/ISUP

Papilloma Papilloma

TCC I PUNLMP

TCC II LG

TCC III HG



HISTOLOGIC FEATURES OF PAPILLARY UROTHELIAL LESIONS

Papilloma Papillary neoplasm of low 

malignant potential

Low-grade papillary 

carcinoma

High-grade papillary 

carcinoma

Architecture

Papillae Delicate. Delicate.  Occasionally fused. Fused, branching, and 

delicate.

Fused, branching and 

delicate.

Organization of cells Identical to 

normal.

Polarity identical to normal.  

Any thickness.  Cohesive.

Predominantly ordered, yet 

minimal crowding and 

minimal loss of polarity. Any 

thickness. Cohesive.

Predominantly disordered 

with frequent loss of polarity. 

Any thickness. Often 

dyscohesive.

Cytology

Nuclear size Identical to 

normal.

May be uniformly enlarged. Enlarged with variation in 

size.

Enlarged with variation in 

size.

Nuclear shape Identical to 

normal.

Elongated, round-oval, 

uniform.

Round-oval. Slight variation 

in shape and contour.

Moderate-marked 

pleomorphism.

Nuclear chromatin Fine. Fine. Mild variation within and 

between cells.

Moderate-marked variation 

both within and between cells 

with hyperchromasia.

Nucleoli Absent. Absent to inconspicuous. Usually inconspicuous. Multiple prominent nucleoli 

may be present.

Mitoses Absent Rare, basal. Occasional, at any level. Usually frequent, at any level. 

May be atypical

Umbrella cells Uniformly present. Present. Usually present. May be absent.



Pan CC et al. AJCP 2010



• 60 Nested UrCa

• TERT promoter mutation and NGS 

panel of 48 genes (in 26 cases)

• 62.5% TERT promoter mutations

• TP53, JAK3 & CTNNB1 most 

frequently mutated

• All expressed luminal markers



Take home points

• Integrated genomic and transcriptomic analysis has improved the 

identification of clinically relevant intrinsic molecular subtypes of 

MIBC and UrCa Subtypes

• Molecular subtyping can help predict response to NAC

• ICI lead to durable response in subsets of MIBC that could be refined 

by molecular subtyping (prospective trials)

• Targeted Rx is promising (FGR3 and VEGF-R inhibitors)



Mangrud et al PLOS 2013

Inter-observer Reproducibility Intra-observer Reproducibility

5 Year Recurrence Free Survival 5 Year Progression Free Survival (PFS)



Le et al., Science 2017 Teo MU et al., JCO 2018



Teo MU et al., JCO 2018



Targeted Signaling Pathways in Clinical Trials for Advanced BC

Alifrangis C. et al Nature Rev. Urology 2019



NHGUC HGUC



AUC SHGUC

LGUN



therefore, the group reached the consensus conclusion that a

“… subgroup of invasive bladder cancers can be identified

as being KRT5/6(+) KRT14(+) FOXA1(−) GATA3(−)…”

“… use Basal/Squamous-like (proposed acronym, BASQ) 

to designate these tumors…”

Bladder Cancer 2016



TCGA 2017

MIBC Landscape of 

Mutational Signatures



Genomic Advances in Urothelial Carcinoma

• Bladder Cancer TCGA Studies: Genomic Taxonomy

• Immuno-oncology 

• Molecular insights into Variants Histology

• UTUC Genomics

Liquid Biopsy

• Early Detection

• Prognostics and Rx Prediction 

Computational Advances

• Machine Learning/AI 

Overview



Al-Ahmadie et al Nature Genetic 2016

• Whole-exome/MSK-IMPACT

• CDH1 truncating somatic alterations

• 84% of plasmacytoid ca. 



Guo et al 2016 European Urology

• 43 MP-UC; WES

• MP-UC almost exclusively luminal

• Enrichment of PPARG and suppression of 
p63 target genes 

• Similar to luminal UrCa; a subset exhibits 
activation of wild-type p53 downstream 
genes (p53-Like)

• P53-Like most aggressive molecular subtype 
of MP-UC



• 28 Sarcomatoid Ca.

• Progression from basal UrCa
• Two subsets: Basal and mesenchymal (most 

aggressive) subsets (p63)

• Drivers: Dysregulation of cell cycle and EMT 
networks

• Infiltrated immune phenotype and 
upregulation of PD-L1

Guo CC et al., Cell Reports 2019



Guo CC et al., Cell Reports 2019
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• 60 Nested UrCa

• TERT promoter mutation and NGS 

panel of 48 genes (in 26 cases)

• 62.5% TERT promoter mutations

• TP53, JAK3 & CTNNB1 most 

frequently mutated

• All expressed luminal markers



• Molecular heterogeneity is frequent in 

BC particularly in basal-squamous 

subtype

• Concerns for sampling 

representation when guiding Rx

Warrick JI et al, 2018 European Urology





WHO/ISUP System: Potential Advantages

• Detailed definition of the various grades         greater 
interobserver  reproducibility

• Acceptance  by a broad spectrum of urological pathologists

• Patients with PUNLMP avoid a diagnosis of carcinoma







Imaging

Computed tomography (CT) may be used to assess for 

extraluminal tumour spread and lymph node staging. 

Detection of upper urinary tract cancer with CT urography 

is superior to excretory urography {21512076}. To assess 

for muscle invasion, multiparametric (mp)-MRI, including 

diffusion weighted image (DWI) and dynamic contrast 

enhanced image (DCEI) in addition to T2 weighted image 

(T2WI) are preferred, as they enable differentiation of 

submucosal (or lamina propria) tissue from the muscularis 

propria. The vesical imaging of reporting and data system 

(VI-RADS) using mp-MRI proposes a five-point scale for 

staging, which suggests the likelihood of detrusor muscle 

and extravesical invasion of bladder cancer. T2 WI is 

defined as first pass images and DWI and DCEI as 

dominant images {29755006}. This system was tested 

positively by systematic review and meta-analysis 

{32199915; 33076505}. Using this system, select patients 

could avoid unnecessary secondary tumour resection 


