
Bladder Cancer: 

Practical Issues and Updates

Variant Histology and Divergent 

Differentiation

Ming Zhou, MD, PhD
Chair and Pathologist-in-Chief

Tufts Medical Center

Department of Anatomic and Clinical Pathology

Tufts School of Medicine

Boston, MA

mzhou3@tuftsmedicalcenter.org



Divergent Differentiation vs Variant 

Histology in Urothelial Carcinoma

➢ Divergent differentiation: differentiation 

along another histologic line

✓Squamous, glandular, trophoblastic

➢ Variant histology: deviation from the 

urothelial differentiation (urothelial 

histogenesis supported by molecular/IHC)

✓ Nested, micropapillary, plasmacytoid, etc



WHO Classification of Infiltrating Bladder 

Cancer: 2016
➢ Infiltrating urothelial carcinoma histologic variants

✓ Nested, including large nested

✓ Microcystic

✓ Micropapillary

✓ Lymphoepithelioma-like

✓ Plasmacytoid

✓ Lipid-rich

✓ Clear cell (glycogen-rich)

✓ Sarcomatoid

✓ Giant cell

✓ Poorly differentiated

➢ Squamous cell  neoplasms

➢ Glandular neoplasms

➢ Trophoblastic differentiation

➢ Tumors of Mullerian type

➢ Neuroendocrine tumors



Divergent Differentiation and Variant Histology
Clinical Significance

➢ In general, no impact on clinical outcomes

➢ Put patients in high risk group for management

➢ May have treatment implications

✓ Clinical trials often allows mixed histology, but not pure 

histology

✓ Prototypes of molecular alterations that may be amenable 

to targeted therapies

▪ Micropapillary: HER2 overexpression

▪ Large nested: >90% FGFR3 mutations

▪ Lymphoepithelioma-like: basal molecular type and increased PD-L1 



Divergent Differentiation and Variant Histology
Pathologic Significance

➢ Associated with aggressive pathological 

features

✓ Invasion of muscularis propria

✓Lymph node metastasis

✓Upstaging

➢ Particular important for small biopsy 

specimens

➢ Rule out metastasis if pure in morphology



➢ Report any component of divergent 

diff/variant histology

➢ Diagnosis of “pure variant histology” 

reserved for tumors without 

concomitant urothelial carcinoma and 

CIS component

➢ Otherwise, diagnose as “urothelial 

carcinoma with a component of variant 

histology”, and report %

Divergent Differentiation and Variant Histology

Reporting



Urothelial Carcinoma, Nested Variant



Confluent growth with fused nests

Uneven, irregular base



Muscularis Propria Invasion



Bland Cytology



Urothelial Carcinoma, Nested Variant

➢Pure in 37%; mixed with conventional urothelial 

carcinomas in 63% 

➢Often present as locally advanced tumors

✓ 85% present with pT2

✓ 70% dying of metastatic cancer 4-40 months after diagnosis 

despite of therapy

➢Prognosis similar to urothelial Ca of similar stage

➢ Treatment same as classical urothelial Ca

➢ Molecular Pathology: 
✓ TERT promoter mutation (helpful in distinguishing from 

benign mimickers)

✓ Express luminal markers> basal markers

✓ FGFR3 mutation <5%



Large nested variant UC



Bland cytology

10% develop 

metastatic 

disease



Microcystic Urothelial Carcinoma



Deceptively Bland Urothelial Carcinoma

➢ Nested/large nested/microcystic UC

➢ Bland cytology/aggressive behavior

➢ Diagnosis not difficult in resection/TURBT; 

often challenging in small Bx

➢ Correlation with cystoscope/imaging findings 



➢56 y.o. male with 

hematuria

Atypical nested 

urothelial 

proliferation, c/w UC

➢Large sessile mass 

at cystoscope

➢Small TUR for 

diagnosis



Deceptively Bland Urothelial Carcinoma

➢ Nested/large nested/microcystic UC

➢ Bland cytology/aggressive behavior

➢ Diagnosis not difficult in resection/TURBT; 

often challenging in small Bx

➢ DDX

✓ Florid von Brunn nests

✓ Nephrogenic adenoma

✓ Radiation cystitis

✓ Non-invasive UC with inverted growth pattern



Florid von Brunn Nests



Pseudocarcinomatous epithelial hyperplasia (Radiation Cystitis)
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Nephrogenic Adenoma

PAX-8
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Radiation CystitisNon-invasive UC with 

Inverted Growth



Micropapillary Urothelial Carcinoma
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Diagnostic Criteria for Micropap UC

➢Subjective, lacks diagnostic consensus

➢Major diagnostic feature

✓ Multiple small nests w/o vascular core in same 

lacunar space

➢Frequently seen features

✓ Epithelial ring forms

✓ Back to back lacunae

✓ Thin filiform micropapillae

✓ Peripherally placed nuclei

✓ Cytoplasmic vacuolation

Sangoi et al, Am J Surg Pathol 2010



Multiple nests in the same lacunar space Intracytoplasmic vacuolation

Epithelial ring forms Micropapillae

Morphological Features Classic for Micropapillary Urothelial Carcinoma



Morphological Features NOT classic of Micropapillary Urothelial Carcinoma

Branching papillae>4 nuclei across the narrowest width

Pleomorphic nucleiExtensive retraction 



➢ Rarely seen on surface, 

not in invasive 

component

➢ Not necessarily 

associated with adverse 

outcome typically 

associated with invasive 

micropap UC

➢ Should not be diagnosed 

as micropapillary UC!
✓ Do not mention in the 

diagnostic line

Non-Invasive Micropapillary UC



Micropapillary Urothelial Carcinoma
IHC and Molecular Pathology

➢ IHC similar to 

conventional urothelial Ca

➢ Muc-1: inside-out pattern

➢ Molecular pathology

✓Luminal non-specified group

✓Amplification of 

ERBB2/HER2 gene in 25-

87.5%

o Little data on this



Micropapillary Urothelial Carcinoma
Pathology

➢Admixed with other subtypes or pure

➢Diagnostic criteria: subjective

✓Use strict criteria: multiple small nests in 

same lacunae 

➢Quantitative threshold: not specified

✓Report any amount

➢If pure, r/o met (breast, ovary, lung etc)



➢Management implications significantly from 

conventional urothelial  carcinoma

➢Early cystectomy for non-muscle invasive 

(T1) tumors (Kamat et al J Urol 2006)

➢Recent study: early cystectomy offers no 

survival benefits (Spaliviero M et al, J Urol, 2014)

Micropapillary Urothelial Carcinoma
Clinical Significance



Plasmacytoid Urothelial Carcinoma



Plasmacytoid UC



Signet-ring cells +/- intracytoplasmic 

mucin= plasmacytoid

Signet-ring cells w/ extracellular 

mucin= mucinous adenocarcinoma



Plasmacytoid Urothelial Carcinoma

➢ CK7, CK20, 34βE12, GATA3, uroplakins 

II and III +

➢ Vimentin, LCA, synaptophysin, 

chromogranin –

➢ CD138 (plasma cell marker)+, but 

MUM1-

➢

CD138

Somatic loss-of-function alterations (point and truncating 

mutations and promoter hypermethylation) in CDH1 (E-

Cadherin) gene, loss of E-cadherin protein; cause plasmacytoid 

morphology (Al-Ahmadie H et al, Nature Genetics, 2016), 



➢ Unique pattern of spread along peritoneum, ureter and fascial 

sheath, cause peritoneal carcinomatosis

✓ Positive surgical margins at cystectomy

Plasmacytoid Urothelial Carcinoma

Fallopian tube



PLASMACYTOID UROTHELIAL CARCINOMA: 

DISMAL PROGNOSIS

Dayyeni F et al. J Urol. 2013; 189(5): 1656-1661 37



Lymphoepithelioma-like Urothelial Carcinoma

HMWCKCytokeratin



➢Morphologically similar to nasopharyngeal 

counterpart

✓ No association with EBV

✓ Consider metastasis from nasopharyngeal primary in 

patients with such a history

➢Better prognosis if pure or predominant (>50%) in 

some studies

➢Enriched for basal-squamous molecular subtype

➢High PD-L1 expression, ? PD-L1 inhibitor

Lymphoepithelioma-like Urothelial Carcinoma



Sarcomatoid Carcinoma of the Urinary Tract

HMWCK



Sarcomatoid Carcinoma of the Urinary Tract

Diagnosis of sarcomatoid UC in the absence of 

epithelial components
✓Prior h/o urothelial carcinoma

✓Concurrent CIS

✓Strong epithelial markers, including GATA3 and p63



Urothelial Carcinoma with Pseudosarcomatous Stroma

“Sarcoma”-like areas small/focal

Degenerative atypia

No mitosis

GATA3 and p63-



Inflammatory Myofibroblastic Tumor (IMT)

ALK

Cytokeratin P63 GATA3 Alk-1

Sarc UC Often - + + _

IMT Usually + - - +



➢Rare, 0.6%

➢Prognosis particularly poor 

➢Radiation and cyclophosphamide therapy: 

major risk factors

➢Molecular pathology
✓Progression from basal subtype of conventional 

urothelial Ca with enrichment of TP53, RB1, 

PIK3CA mutations

✓PD-L1 expression 

Sarcomatoid Carcinoma of the Urinary Tract



Squamous Differentiation in Urothelial Ca
Urothelial Ca with squamous diff

Pure squamous Ca Squamous papilloma

Verrucous Ca



➢Most common form of divergent 

differentiation, in 12-31% of bladder Ca

➢ Pure squamous cell Ca: 2nd most common 

subtype of bladder cancer
✓ Rare (~5%) in Western countries 

✓ Predominant subtype in Middle East and Africa 

(due to S. hematobium)

✓ Therapeutic consideration: may not respond to 

neoadjuvant chemo

✓Diagnosis restricted to completely resected tumors 

or without prior or concurrent urothelial Ca

Squamous Differentiation in Urothelial Ca



➢Most studies show HPV has a very limited or 

no role in pathogenesis of squamous cell Ca
✓P16 should not be used as a surrogate marker for 

HPV in this setting

Squamous Differentiation in Urothelial Ca



Metastatic Colorectal Adenocarcinoma



ADENOCARCINOMA OF THE URINARY TRACT

Origin Urothelium Urachal 

epithelium

Mullerian rests 

within or 

outside bladder

Met (colon, 

prostate, etc)

Morphology Enteric 

features 

predominate

Enteric features 

predominate

Clear cell and 

endometrioid 

features 

predominate

Resembles 

primary tumor

Staging Bladder 

staging

Staging varies 

depending on 

site of urachal 

involvement

Not well 

defined

T4 or M1 



Urinary Tract Tumors with Glandular Differentiation

Urothelial 

Carcinoma with 

glandular 

differentiation

Pure adenocarcinoma

Extensive tissue sampling

Look for urothelial Ca, CIS

History of primary adenoca of other sites
Immunohistochemistry

Primary bladder Met to the bladder

Anatomic location

Non-urachal  adenoca

Urachal adenoc

+ -

The most important question in 

the diagnosis of bladder 

adenocarcinoma is to rule out a 

metastasis!



Neuroendocrine Neoplasms of the Urinary Tract

Category Family Type Grade Current terminology

Neuroendocrine

Neoplasm (NEN)

Neuroendocrine

Tumor (NET)

Bladder NET No Carcinoid

Neuroendocrine

carcinoma (NEC)

Bladder small 

cell 

carcinoma

Small cell carcinoma

Neuroendocrine

carcinoma (NEC)

Bladder large 

cell NEC

Large cell NEC

➢ NET and NEC: not biologically closely related
✓ Different genetic underpinning, hereditary predisposition, risk factors

✓ Different therapeutic responses

✓ Different clinical outcomes



➢ Classification
✓ Neuroendocrine tumors (NET, well-differentiated, 

carcinoid tumor)

✓ Neuroendocrine carcinoma (NEC), small cell 

neuroendocrine carcinoma (high grade)

✓ Neuroendocrine carcinoma (NEC), large cell 

neuroendocrine carcinoma (high grade)

✓ Mixed neuroendocrine neoplasms

➢ Diagnosis
✓ Can be made on morphology alone

✓ IHC: chromogranin, synaptophysin and CD56; recently 

ISNM 1 (insulinoma associated protein 1)

Neuroendocrine Neoplasms of the Urinary Tract



Bladder Neuroendocrine Tumor (Carcinoid) 

▪ Exceedingly rare

▪ Usually favorable prognosis



Bladder Small 

Cell Carcinoma



➢ Rare (SSC>LCNEC>NET)

➢ Clinical features:
✓ Paraneoplastic syndrome: hypercalcemia, Cushing syndrome, etc

✓ Neoadjuvant chemo followed by cystectomy or radiation

✓ Poor prognosis

➢ Pathology:
✓ Pure form in 1/3 cases

✓ Majority admixed with urothelial Ca or histologic variants (mixed 

neuroendocrine neoplasms)

✓ IHC: synaptophysin, chromogranin, CD56, ISNM 1 positive

✓ TTF1 + in 50% tumors

✓ Diagnosis can be made on characteristic nuclear morphology alone 

with negative IHC

➢ Distinction between bladder and prostate SCC
✓ TMPRSS2-ERG (prostate) 

✓ TERT promoter mutations (bladder)

➢ Reporting: NEC and urothelial components and %

Bladder Small Cell Neuroendocrine Carcinoma



Bladder Large Cell Neuroendocrine Carcinoma

Chromogranin CD56

Lee et al, Pathol Intl 2006



Divergent Differentiation & Variant 

Histology in Urothelial Carcinoma

➢ Urothelial carcinomas show a wide range of 

morphological spectrum with divergent 

differentiation and variant histology

➢ Diagnostic, prognostic and therapeutic 

significance
✓ Variant histology may harbor molecular 

alterations for targeted therapies

➢ Report if present, including %



Thank You!

mzhou3@tuftsmedicalcenter.org


