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Urothelial Tumors 
with Inverted Growth 

 

 

 

 

A. Lopez-Beltran 

Inverted Papilloma  

(UROTHELIAL ADENOMA; BRUNNIAN ADENOMA) Background  

 
 

• Benign urothelial tumor that has an inverted growth pattern with 
normal to minimal cytologic atypia of the neoplastic cells (WHO, 2004) 
 

• Mostly solitary, but multifocal lesions may occur  
• Less than 1% of urothelial neoplasms. M:F 4-5:1 
• Age: 10 to 94 years (mean 55 years)  
• Hematuria and obstruction are the most common symptoms 
• Most are smaller than 3 cm but can be larger 

• Neoplastic vs. reactive 
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¡Natural History¡ 
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Inverted Papilloma 
Histologic Characteristics 

Inverted Papilloma: Histology  

• Anastomosing islands and cords 
• of urothelial cells invaginating 

extensively  
• from the surface urothelium into 

the lamina propria  
• but not into the muscularis 

propria. 
 
 



27.04.2018 

6 

IP Gross/Histology: Polypoid Lesion 
Sessile vs. Pedunculated 

Inverted Papilloma: Histology  
Surface 

• Covered  by histologically and cytologically normal or 
attenuated urothelium 
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Inverted Papilloma: Histology 
Cystic spaces lined by urothelium that may contain eosinophilic 

PAS+secretions/solid/microcysts 

Inverted Papilloma: Histology  

• In contrast to UCA, the central portion of the cords contain 
urothelial cells and the periphery contains palisades of basal  
cells 

 

 

34ßE12 CK7 



27.04.2018 

8 

Inverted Papilloma: Histology  

• The base of the lesion is well circumscribed 

 

 

Inverted Papilloma: Histology  

• The fibrovascular stroma is mostly minimal and delicate but 
varies from case to case.  
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Inverted Papilloma: Histology 
Mitotic features are rare-to-absent  

Low proliferation and p53 accumulation 
DNA Diploid 

Ki67, <5% P53, <10%, weak 

Pitfalls in Uropathology 
 ¡Histologic Variants of Inverted Papilloma¡ 

• Trabecular 

• Glandular 

• With Sq. Metaplasia 

• With neuroendocrine dif. 
(40%).  

• Medular 

• Hiperplastic 

• With nuclear atypia 
• Others 

 



27.04.2018 

10 

Inverted Papilloma 
Trabecular type 

Inverted Papilloma 
Basaloid 
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Inverted Papilloma 
Hyperplastic 

Inverted Papilloma 
Spindle cell (also called as medullary) 

 

MSI? 
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Inverted Papilloma 
Non-keratinizing squamous differentiation 

Neuroendocrine differentiation 
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Inverted Papilloma with Atypia 
• Focal minor cytologic atypia is often seen 

• In rare cases nuclear atypia may be prominent but these 
atypical nuclear features are most probably best considered 
degenerative in nature. 

• These cases have rare-to-absent mitosis just like the usual IP 

• To date there has been no association with urothelial 
carcinoma in the follow up of individuals diagnosed with 
inverted papilloma with atypia.  
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RELATIONSHIP WITH UROTHELIAL CARCINOMA 
 1. Association with bladder  cancer (5%) 
 2. Urothelial carcinoma with  inverted features 
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Inverted Growth Patterns of Cancer  
UROTHELIAL CARCINOMA, INVERTED GROWTH 

 

• In 1976, Cameron and Lupton described 2 cases of urothelial 
carcinoma which mimicked inverted papilloma architecturally, but 
possessed high grade cytologic abnormalities. 

• Amin et al  1997 discussed UCA with endophytic growth patterns and 
found : 

– Tumors having an identical architecture to inverted papilloma.  

– While others grow with more of a broad pushing front analogous to carcinoma.  
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Inverted Growth Patterns of Cancer 

• By definition 
–  nuclear pleomorphism, mitotic figures, and architectural abnormalities 

consistent with urothelial carcinoma (WHO/ISUP, 2004) 

• In most cases, the overlying epithelium has similar abnormalities. 
• Carcinoma with minimal cytologic and architectural abnormalities 

– high mitotic activity and high ki67 labeling index. 

• An exophytic papillary or invasive component is often associated with 
the inverted carcinoma. 
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34B-E12 34BE12 
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Broad Front Invasion 

HG 
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PUNLMP 

LG 
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LG 
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LG 

LG 
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HG 
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HG 

HG 
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HG 

Inverted Growth Patterns of Cancer 

• The diagnosis of invasion should be made when there are:  
 
• Irregularities of the contours of the neoplastic nests 
• Jagged edges 
• Desmoplastic or inflammatory stroma surrounding these 

nests. 
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Inverted-Pattern Carcinoma Inverted Papilloma 

Cytologic Atypia / Tumor Grade1 Grade 1:  9/29 (31%) 

Grade 2:  14/29 (48%) 

Grade 3:  6/29 (21%) 

0/15 (0%) with significant cytologic atypia 

Coexisting exophytic papillary 

component 

22/29 (76%) 0/15 (0%) 

Coexisting flat urothelial 

dysplasia/CIS 

0/29 (0%) 0/15 (0%) 

Stromal invasion 12/29 (41%) 0/15 (0%) 

Peripheral palisading 13/29 (45%) 15/15 (100%) 

Mitotic activity: 

● < 1 / 10 HPF 

● 1-5 / 10 HPF 

● 5-15 / 10 HPF 

● > 15 / 10 HPF 

 

5/29 (17%) 

16/29 (55%) 

5/29 (17%) 

3/29 (10%) 

 

12/15 (80%) 

3/15 (20%) 

0/15 (0%) 

0/15 (0%) 

Ki-67 immunoreactivity 19/29 (66%)2 0/15 (0%) 

P53 immunoreactivity 17/29 (59%)3 1/15 (7%) 

CK20 immunoreactivity 17/29 (59%)4 0/15 (0%) 

UroVysion FISH positivity 21/29 (72%) 0/15 (0%) 

Jones, Lopez-Beltran, Montironi, Cheng, AJSP, 2007 
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¡THANKS ! 


