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73 year-old male, flat lesion



CK 20 p53

a. Urothelial hyperplasia

b. Urothelial dysplasia

c. Carcinoma in situ (CIS)



Is it neoplastic?

Whatôs the previous history?

What did the cystoscopy show?

Is it papillary, flat or inverted (endophytic) lesion?

Is it high or low grade?

Is it invasive?

How deep (Lamina Propria or Muscularis Propria)?

Is normal Muscularis Propria present?

Is there Carcinoma In Situ (CIS)?

Is there lymphvascular invasion?

Key questions:



- High-grade invasive urothelial carcinoma

- Invasion into lamina propria present 

- Negative for invasion into muscularis propria

- Normal muscularis propria present 

- CIS present

- Negative for lymphovascular invasion 

Dx: Urinary bladder, transurethral 

resection of bladder (TURB)



Is it normal?

Is it normal?



Is it normal?

Urothelium?



Is it normal?

Lamina propria
Variable thickness: thinner in 

trigone!



Is it normal?

Lamina propria

ñGapingò vessels and stroma



Is it normal?

Lamina propria

Muscularis mucosae

Muscularis mucosae

Muscularis mucosae

Thin wispy muscle 



Is it normal?

Muscularis propria present? 

Muscularis mucosae

Muscularis propria



Is it normal?

Muscularis mucosae

Muscularis propria



Hyperplastic muscularis mucosae!

Non-compact bundles



Sample all material (if it fits in Ò6 cassettes)

Sample 8-10 blocks (extensive resection)

Dx unclear (Grade? Stage? Subtype?)

Sample all!

If bx looks normal or not sure whatôs going on:

Cut deeper levels!

Transurethral resection of bladder (TURB) 

handling approach



Lymphovascular invasion 

(compact nests in endothelium-line spaces)!



Patterns of growth of urothelial neoplasms

Papillary (exophytic) growth  

without or with invasion

Flat growth

without or with invasion 

Inverted (endophytic) growth

without or with invasion 



Amin MB et al. Advances in Anatomic Pathology 2021;28:179-195



Degree of atypia Exophytic Flat Endophytic

None Papilloma Normal epithelium Inverted papilloma

None-minimal PUNLMP* Atypical urothelial 

proliferation, flat

Inverted papillary urothelial neoplasm of 

low malignant potential

Mild-moderate Non-invasive papillary urothelial 

carcinoma, low grade

Urothelial dysplasia Inverted papillary urothelial carcinoma, 

non-invasive, low grade

Moderate-severe Non-invasive papillary urothelial 

carcinoma, high grade

Carcinoma in situ Inverted papillary urothelial carcinoma, 

non-invasive, high grade

Severe Invasive papillary urothelial 

carcinoma, high grade

Invasive urothelial 

carcinoma, high grade

Inverted papillary urothelial carcinoma, 

invasive, high grade

Advances in Anatomic Pathology 2021;28:179-195



Comperat E. et al. Advances in Anatomic Pathology 2021;28:196-208



Urothelial Carcinoma ïWHO 2022 changes

WHO 2022 classification ï

the same as WHO 2016:

- Papilloma 

- PUNLMP

- Low grade UC

- High grade UC

- 5% threshold for high grade

- ñLow grade w/ <5% high grade 

componentò

Neuroendocrine carcinoma/neoplasm:

- Separate category

- Pure or mixed (%)

- Implications for neoadjuvant/adjuvant 

therapy



Urothelial Carcinoma ïWHO 2022 changes

Urothelial carcinoma ñsubtypesò 

(instead of ñvariantsò):

- Micropapillary

- Nested (small and large)

- Tubular and microcystic

- Plasmacytoid

- Sarcomatoid

- Lipid-rich

- Lymphoepithelioma-like

- Clear cell (glycogen-rich)

- Giant cell 

- Poorly differentiated

Urothelial carcinoma with 

ñdivergent differentiationò (%):

- UC w/ squamous diff. 

- UC w/ glandular differentiation

- UC w/ trophoblastic differentiation

- UC w/ Müllerian differentiation

- (clear cell adenocarcinoma)



Normal 

Urothelium

ñUrothelial Hyperplasiaò
PUNLMP

LG Papillary UrCa

H-RAS/FGFR3
ñPapillaryò 

UC (NMI)

Flat CIS HG Papillary 

UrCa

Invasive UrCa

P53/RBMuscle Inv

(ñFlatò) UC

Urothelial Carcinoma
Two Divergent Molecular Pathways



Human Pathol2021;113, 67-83



KamounA et al. EurUrol 2020; 77(4): 420ς433

ά! ǎǘŜǇ in the right direction but still a ƭƻƴƎ ǿŀȅ ǘƻ ƎƻΦέ



Papillary urothelial carcinoma 
Gross



ñPapillary stalkò

Definite central

fibrovascular core

+
Lined by normal or

thickened urothelium

= Papillary urothelial

neoplasm

http://www.google.ca/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/c/cd/Finger.agr.jpg&imgrefurl=http://ko.wikipedia.org/wiki/%ED%8C%8C%EC%9D%BC:Finger.agr.jpg&usg=__pSdGuMAnVGxh2v6Obo5WfWy2pNg=&h=1051&w=878&sz=250&hl=en&start=4&zoom=1&tbnid=gvJKGDLPUT6qGM:&tbnh=150&tbnw=125&ei=zV6IUPPjJuTwigLr54DADA&prev=/search?q=finger&hl=en&gbv=2&tbm=isch&itbs=1


Papillary urothelial neoplasm

Papillary Urothelial Neoplasm 

Low Malignant Potential 

(PUNLMP) 

Thickened urothelium, minimal 

atypia (rare mitoses ïbase)

Papilloma 

(rare, normal urothelium)



Papillary urothelial neoplasm

Papilloma Papilloma 



Papillary urothelial neoplasm

PUNLMP PUNLMP 



Papillary urothelial carcinoma

High grade UC Low grade UC 



Low-grade UC vs. High-grade UC

Low-grade UC 

Mild atypia, relative architectural

and cellular ñorderò(rare mitoses, 

nucleomegaly, nucleoli)

High-grade UC 

More significant atypia, 

architectural and cellular 

ñdisorderò (freq. mitoses)   

Invasive UC = 

High-grade UC



Low-grade UC vs. High-grade UC

ñLow-grade non-invasive papillary UC, 

with minor high-grade component (<10%)ò

Small proportion of high-grade cells (e.g. <5-10%) does not 

significantly change clinical outcome of low-grade carcinoma!



ñEarly papillary formationsò

ñEarly low-grade papillary UCò    or 

ñUrothelial dysplasia w/ early papillary 

formationsò  

ñEarly high-grade papillary UCò   or

ñCIS w/ early papillary formationsò

Consider cystoscopy, history!

Cut levels



Not all ñpapillaryò lesions by cystoscopy 

are urothelial neoplasms!

Proliferative cystitis

Papillary cystitis

Polypoid cystitis 

Fibroepithelial polyp

Nephrogenic metaplasia (adenoma)

All lack papillary stalks with fibrovascular core!



Florid proliferative cystitis

(von Brunnôs nests and cystitis cystica)



Florid proliferative cystitis

(cystitis cystica and cystitis glandularis)



Reactive urothelial changes with bulbous or papillary 

protrusions 

(no fibrovascular cores)

Polypoid cystitis Papillary cystitis



Fibrous stroma, normal urothelium

(no fibrovascular cores)

Fibroepithelial polyp (ureter)



Nephrogenic metaplasia (adenoma)

(papillae w/ single cell layer, tubules, PAX8+)



CK7 PAX8

Nephrogenic metaplasia (adenoma)

(flat and nearly flat pattern, CK7+, PAX8+)



Patterns of growth of urothelial neoplasms

Papillary (exophytic) growth  

without or with invasion

Flat growth

without or with invasion 

Inverted (endophytic) growth

without or with invasion 



Flat urothelial growth

Non- invasive Invasive



Flat urothelial lesions - spectrum

Normal and hyperplastic

Reactive (inflammatory) atypia

Atypia of uncertain significance

Dysplasia 

ñLow-grade intraurothelial neoplasiaò

Carcinoma in situ (CIS)

ñHigh-grade intraurothelial neoplasiaò

Preinvasive

neoplasm



Low-grade vs high-grade intraurothelial neoplasia

Urothelial dysplasia vs CIS

Degree of cytologic and architectural atypia

Mild Moderate Severe

Dysplasia CIS



Normal urothelium



ñFlat (or Undulating) Urothelial Hyperplasiaò / ñHyperplasiaò

(markedly thickened flat urothelium, no atypia)



Atypical Urothelial Proliferation (AUP) ñtentedò (or ñflatò)  

(minimally atypical thickened urothelium ïno true ñpapillae)

ñUrothelial Proliferation of Uncertain Malignant Potentialò (UPUMP) is out!



Reactive urothelial atypia
(open chromatin, visible nucleoli, urothelial nuclei = 2-3x lymphocyte nuclei)



Reactive urothelial atypia

(scattered inflammatory cells, local irritation)



Reactive urothelial atypia?

(frequent mitoses, context matters - note inflammation!)



Urothelial atypia, uncertain significance 
(ñFavor dysplasia/CIS, requires follow upò)



Urothelial dysplasia vs CIS?

Can be subjective ïreproducibility can be an issue!

Some use ñflat atypiaò (w/ mandatory F/U)

ñDysplasiaò: 

- Loss of perpendicular arrangement (vs basement membrane)

- Lacks distinct nuclear enlargement 

- Minimal nuclear outline and chromatin irregularities



Carcinoma in-situ (CIS) on cystoscopy

Patients present with:

Irritation symptoms

Hematuria

Positive urine cytology

Microinvasion! 

May be present at time 

of clinical CIS





CIS!



Normal

Carcinoma in-situ (CIS)

Urothelial CIS
(ñsevere dysplasiaò, nuclei 5-6x bigger than those of 

lymphocytes, preserved basement membrane)

- variability in nuclear size and shape

- loss of cell polarity

- nuclear hyperchromasia

- multiple nucleoli





Urothelial CIS ñPleomorphicò



Urothelial CIS 

ñNon-pleomorphicò



Urothelial CIS 

ñSmall cell patternò



Urothelial CIS

ñThinò



Urothelial CIS

ñMarked discohesionò



Urothelial CIS

ñClinging patternò



Urothelial CIS

ñPagetoid patternò



Urothelial CIS

ñUndermining patternò



CIS in cystitis cystica CIS in von Brunn nest 



Therapy related atypia ïnot CIS!

Thiotepa, mitomycin C

Umbrella cells 



Radiation induced atypia

(full thickness atypia, multinucleation)



Radiation cystitis  

(ñCIS-likeò lesions + pseudoinvasion and vasculopathy)



Immunohistochemistry in CIS/Dysplasia

(vs. reactive)

p53

CK 20

Prior history 

better predicts 

progression!

Other markers:

Ki67

AMACR
(CIS)

CD44
(reactive)



p53 null phenotype is a "positive result" in 

urothelial carcinoma in situ

p53 null phenotype is a abnormal  

result in CIS

Often associated with typical 

pleomorphic CIS and p53 mutations 

(majority nonsense or frameshift)

p53 should be reported as ñaberrant 

or mutantò (versus ñwild typeò)

Sangoi A et al. Mod Pathol 2022; https://doi.org/10.1038/s41379-022-01062-2




