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a. Urothelial hyperplasia

b.| Urothelial dysplasia
c.| Carcinoma in situ (CIS)




Key questions:

Is it neoplastic?
What 0s the previous history?
What did the cystoscopy show?
s it papillary, flat or inverted (endophytic) lesion?
S it high or low grade?
S it invasive?
How deep (Lamina Propria or Muscularis Propria)?
Is normal Muscularis Propria present?
Is there Carcinoma In Situ (CIS)?
Is there lymphvascular invasion?




Dx: Urinary bladder, transurethral
resection of bladder (TURB)

- 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
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Lamina propria

Variable thickness: thinner In
trigone!
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Muscularis mucosae
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Muscularis mucosae



Muscularis propria

Muscularis mucosae X

Muscularis propria present?
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Muscularis mucosae

Muscularis propria
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Hyperplastic muscularis mucosae!




Transurethral resection of bladder (TURB)
handling approach

Sampl e all mater i al (1 f
Sample 8-10 blocks (extensive resection)
Dx unclear (Grade? Stage? Subtype?)
Sample all!
| f bx | ooks normal or not

Cut deeper levels!
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Invasion

Lymphovascular
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Patterns of growth of urothelial neoplasms

Papillary (exophytic) growth
without or with invasion
Flat growth
without or with Invasion /I !we N\

Inverted (endophytic) growth
without or with invasion




The Genitourinary Pathology Society Update on

Classification and Grading of Flat and Papillary Urothelial
Neoplasia With New Reporting Recommendations
and Approach to Lesions With Mixed
and Early Patterns of Neoplasia

Amin MB et al. Advances in Anatomic Patholog§21;28:179195




LGUPS

Genitourinary

Pathology Society

Degree of atypia Exophytic Flat Endophytic
None Papilloma Normal epithelium Inverted papilloma
None-minimal PUNLMP* Atypical urothelial Inverted papillary urothelial neoplasm of
proliferation, flat low malignant potential
Mild-moderate Non-invasive papillary urothelial Urothelial dysplasia Inverted papillary urothelial carcinoma,

carcinoma, low grade

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 Inverted papillary urothelial carcinoma,
carcinoma, high grade invasive, high grade

Advances in Anatomic Patholod3021;28:179195



tourinar
Pathology Society

LGUPS

The Genitourinary Pathology Society Update on

Classification of Variant Histologies, T1 Substaging,
Molecular Taxonomy, and Immunotherapy and PD-L1
Testing Implications of Urothelial Cancers

Comperat E. et al. Advances in Anatomic Pathol@g?1;28:196e208



Urothelial Carcinoma i WHO 2022 changes

WHO 2022 classification i Neuroendocrine carcinoma/neoplasm:
the same as WHO 2016: - Separate category
Papilloma . Pure or mixed (%)
PUNLMP . Implications for neoadjuvant/adjuvant
_ow grade UC therapy
High grade UC

- 5% threshold for high grade

-PLow grade w/ <5% high grade
componento



Urothelial Carcinoma i WHO 2022 changes

Urothelial carcinoma fsubtypeso Urothelial carcinoma with

(Instead of Avaril Yt ss@ergent di ff e
Micropapillary . UC w/ squamous diff.
Nested (small and large) . UC w/ glandular differentiation
Tubular and microcystic . UC w/ trophoblastic differentiation
Plasmacytoid . UC w/ Mullerian differentiation
SEEe][e - (clear cell adenocarcinoma)
Lipid-rich

Lymphoepithelioma-like
Clear cell (glycogen-rich)
Giant cell

Poorly differentiated



Urothelial Carcinoma
Two Divergent Molecular Pathways

nNPapi |
UC (NMI) H RAS/FGFR3

PUNLMP

LB IgaplﬁaryaUrCa

nUr ot hel | al

Normal
Urothelium

Flat CIS HG Papillary Invasive UrCa

UrCa

Muscle Inv P53/RB
nNFI at




HumanPathol2021:113,67-83



MIBC consensus molecular classification
KamounA et al.EurUrol 202Q 77(4):420c433

24% 8%

Luminal Luminal Non Luminal Neuroendocrine-
T TR (BT 1 ) B Specified (LumNS) B  Unstabile (LumU) like (NE-like)

e A B Y T i

CK5/6

Ditferentiation ~ #  Urothe

GATA3 FOXA1 CK20

Stroma i// EGFR up | TPS3 & RB
inactivated

Genomic
unstability
RB

inactivated

G!  andhSright directionbutstilat 2y 3 6 & 2

7/ FGFR3 up
CDKN2A

(p16)
inactivated



Papillary urothelial carcinoma
Gross




I I Il ary st al

Definite central
fiborovascular 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
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Papilléry Urothelial Neoplasm
Low Malignant Potential
(PUNLMP)

Thickened urothelium, minimal
atypia (rare mitoses 1 _base)

(rare, normal urothelium)




Papillary urothelial neoplasm

Papilloma Papilloma



Papillary urothelial neoplasm

PUNLMP PUNLMP




Papillary urothelial carcinoma

Low grade UC High grade UC




Low-grade UC vs. High-grade UC
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H'igh-gréde UC
More significant atypia,

architectural and cellular
Adi sorder o (

Low-grade U-C'
Mild atypia, relative architectural

and cel |l ul ar 16
nucleomeagalv. nucleol)




Low-grade UC vs. High-grade UC
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Small proport|on of hlgh grade cells (e g <5 10%) does not
S|gn|f|cantly change clinical outcome of low-grade carcinoma!
2 .1 R B T TV R CYEN S TN
N L o-grade non-invasive papillary UC,
W|thm|norh|ghgr ade component
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'y papil |l ary f
NEar |l-gr d dbeav papiarl ary
nNUr ot hel 1 al dyspl as|
for mati onso

N

Earlgriadghpapiol | ar
CI'S w/ early papi ||

N

Consider cystoscopy, history!
Cut levels




Not all Apapi | | aryo
are urothelial neoplasms!
Proliferative cystitis
Papillary cystitis
Polypoid cystitis
Fibroepithelial polyp

Nephrogenic metaplasia (adenoma)

All lack papillary stalks with fibrovascular core!
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Florid proliferative cystitis
(cystitis cystica and cystitis glandularis)




Reactive urothelial changes with bulbous or papillary
protrusions

(no fibrovascular cores)

‘t‘x

Polyvp0|d cystltls - Paplllary cystltls




Fibrous stroma, normal urothelium
(no fibrovascular cores)

Fibroepithelial polyp (ureter)
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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 /I !we N\

Inverted (endophytic) growth
without or with invasion




Flat urothelial growth

AR

Non- invasive Invasive




Flat urothelial lesions - spectrum

Normal and hyperplastic
Reactive (inflammatory) atypia

Atypia of uncertain significance

Dysplasia
NLegw ade 1 ntraurot he

Carcinoma in situ (CIS)

— e
Preinvasive
neoplasm

NHi-grhade I ntraurotjhel i1 al ne




Low-grade vs high-grade intraurothelial neoplasia

Urothelial dysplasia vs CIS

Degree of cytologic and architectural atypia

Mild Moderate Severe

Dysplasia CIS
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Normal urothelium
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at (or Undulating) /Hppaepi as
(markedly thickened flat urothelium, no atypia)



Nt ent edo

(minimally atypical thickened urothelium i n o

Atypical Urothelial Proliferation (A U P )
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(open chromatin, visible nucleoli, urothelial nuclel = 2-3x lymphocyte nuclei)
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Reactive urothelial atypia
(scattered inflammatory cells, local irritation)



2 9%
‘,""‘yoc

| T Y YL v,
el a2 X ¢ | s & -
. .‘ P e - o‘ e ‘ L P -y
\Z - ° s u‘ u - . P o o ‘\ “.’g
-» - . MR ™" v ¥ »e
_ - * 3 . - ‘ ‘. & e 4 18 » R - f = ‘ .'

Reactive urothelial atypia?
(frequent mitoses, context matters - note inflammation!)



Urothelial atypia, uncertain sign-ificance

, requires follow upo )

( Favor dysplasia/CIS



Urothelial dysplasia vs CIS?
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ADyspl asi ao:
- 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:
rritation symptoms
Hematuria

Positive urine cytology

Microinvasion!

May be present at time
of clinical CIS
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Carcinoma in-situ (CIS)

- variability in nuclear size and shape

. .‘
- loss of cell polarity o Ser
- nuclear hyperchromasia
- multiple nucleoli

(Asever e dugla Bb6xdiggerdahan those of
lymphocytes, preserved basement membrane)




ic Spectrum of
Urothelial Carcinoma In-Situ

Morpholog
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McKenney, Gomez, Desai, Lee, Amin. AJSP 2001;25:356-362
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Urothelial CIS
NCl i1 nglng
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Urothelial CIS
fPagetoidpatt er no
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NUnder mi ni ng
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CIS in von Brunn nest | CIS in cystitis cystica




Umbrella cells
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Therapy related atypiai not CIS!
Thiotepa, mitomycin C




Radiation induced atypia
(full thickness atypia, multinucleation)
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Radiation cystitis
( N ClliISk e 0 |pseadoivas®n anRd vasculopathy)



Immunohistochemistry in CIS/Dysplasia
(Vs. reactive)

Prior history
petter predicts
progression!

Other markers:
Ki67

AMACR
(CIS)

CD44
(reactive)

Flat CIS



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)

pS3s houl d Dbe raeepantr
ormutanto ( v er stypso )i wi

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






