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Case 1

43 year-old female, incidentally 
found 1.5 cm right cystic renal mass 



CT Scan: Cystic Right Renal Mass 





AMACR +’ve

CK 7 –’ve





Histologic Differential

• Cystic nephroma

• MEST/REST

• Oncocytoma with cystic elements

• Tubulocystic carcinoma





Partial Nephrectomy











• 13 cases

– age range 36-94 years

– M:F = 3.3:1

– 10/13 pT1a (< 4 cm, kidney confined)

– indolent course

– 1/13 with lymph node metastases

• 5/13 associated with separate papillary RCC or 
papillary adenoma(s)
– lack of trisomy 7 or 17 



Case 2 

46 year-old female, 2.0 cm 
incidentally found solid renal mass









Differential Diagnosis 

• Papillary renal cell carcinoma, Type 1

• Epithelial-predominant adult Wilm’s tumour

• Metanephric adenoma

• Metanephric adenofibroma



Immunohistochemistry



Metanephric Adenoma

• Benign neoplasm

• Female predominance (2:1)

• Young children to elderly (median age 50 years)

• 10% present with polycythemia

• Typically 3-6 cm

• Calcification can be extensive

• Highly cellular, tightly packed small uniform acini (+
elongated branching tubules)

• 50% with papillary structures

• Mitotic figures rare/absent





Case 3

74 year-old female, gross hematuria 
and 5.4 cm renal mass





Tumours That Infiltrate Renal 
Parenchyma

• Collecting duct/medullary carcinoma

• Urothelial carcinoma

• Lymphoma

• Metastatic carcinoma

 lung

 breast

 gyne - PAX-8

 head and neck



Infiltrative Tumours: Diagnostic 
Approach

• History - other known cancer

• Radiology - tumour location in the kidney

• Immunohistochemistry
PAX-8

 GATA-3

 p63

 34βE12

 CK19

 others as appropriate based on history, morphology, etc



Case 3: Immunohistochemistry

Positive

• CK7

• p63

• GATA3

• HMWK (34βE12)

Negative

• PAX8

• CK20

• GCDFP-15

• ER

• Mammoglobin



Case 3: Diagnosis



Collecting 
Duct 

Carcinoma

Metastatic 
NSC Lung 

Carcinoma



Collecting Duct Carcinoma

• A difficult definitive diagnosis on biopsy

• Nephrectomy criteria:

1. Medullary tumour

2. Mostly tubular morphology

3. Infiltrative growth

4. High-grade cytological features

5. Desmoplastic stroma

6. Absence of other RCC subtypes or urothelial 
carcinoma



Case 4 

68 year-old male, 2.5 cm incidentally 
found left renal mass







Renal Tumours with 
Oncocytic/Eosinophilic Cytoplasm

Expanded 
Differential 

Usual 
Issue





U of M Diagnostic Terminology

• Oncocytic/eosinophilic renal neoplasm -

1. favour oncocytoma

2. cannot exclude renal cell carcinoma

3. favour renal cell carcinoma



Favour RCC
 solid/sheet-like growth
 papillary architecture
 prominent cell borders
 nuclear pleomorphism
 high nucleolar grade
 necrosis
 frequent mitoses

Favour Oncocytoma
 dense granular cytoplasm
 nested architecture
 tubular architecture
 edematous stroma
 binucleation
 degenerative-type atypia

H&E Features Classifier



ISUP Panel: Tumours With 
Oncocytic Features

CK 7

Chromophobe RCC Oncocytoma



Arch Pathol Lab Med April 2012

CK 7

The distinction ultimately comes 
down H&E morphology



Biopsy Cohort (2003-2014):

79 oncocytic renal neoplasms (2/2 surgically 

confirmed oncocytoma)

14 chromophobe RCC (6/6 surgically 

confirmed)

no metastases or tumour-related death in 

either group 



Renal Tumour Biopsy: Barriers to 
Adoption 

Survey of Canadian urologists (Richard 2017):

• Results do not change management  (53%)

• Risk of false-negative or non-diagnostic biopsy 

(64%)

• “Neoplasm consistent with oncocytoma”

– a frequently stated reason to avoid biopsies



How to Address the Problem

• Establish an ancillary test to help confirm a 
biopsy diagnosis of oncocytoma - a benign
tumour



Oncocytoma

Chromophobe RCC

1 Loss 

only 

4 Gain

10 Loss 13 Loss 

Copy Number Variation Assay



Oncocytoma
Isolated 

Chromosome 

1/1p loss is 

the key 

CNV-

Plot: Not an 

Oncocytoma

Any other CNV plot interpreted as evidence 

the tumour is not an oncocytoma

The purpose of the CNV/methylation assay is to confirm 

the biopsy diagnosis of a benign tumour!



Affymatrix Genome-Wide Human SNP 

Array 6.0

906.600 SNP’s

946,000 non-polymorphic probes

Justification for CNV Approach



Illustrative Case

• 68 year-old female
• Poor renal function
• 5.1 cm left renal mass on U/S November 2012
• Left renal mass biopsy January 2013

– consistent with oncocytoma 

• Surveillance with serial imaging 
• Liver mass biopsy November 2014

– metastatic carcinoma consistent with renal primary

• Autopsy December 1, 2014
– post-mortem interval 7 days (expired 25/11/2014)



Left Renal Mass Biopsy 

Oncocytic renal neoplasm consistent 
with oncocytoma



Biopsy of Liver Mass 



Immunoprofile

AE1/AE3 +’ve

PAX-8 +’ve

AMACR +’ve

CK7 –’ve



Autopsy - left kidney 







Final Diagnosis – papillary renal cell carcinoma, NOS (most likely Type 2) 

with oncocytoma-like, glandular, solid and papillary areas



 74 year-old man
 11 cm right renal mass
 Enlarged aortocaval lymph nodes
 Lung nodules
 “Oncocytic carcinoma”

o 30% bland oncocytoma-like
o No genomic changes in the 

bland area
o 17p loss in carcinoma area 

(FLN –BHD)



Case 5 

55 year-old male, 2.8 cm incidentally 
found left renal mass



“Clear cell” renal cell carcinoma……

not so clear anymore



Renal Tumours With Clear Cytoplasm

• Conventional clear cell RCC

• Papillary RCC with “clear cell” areas

• Clear cell papillary RCC

• Chromophobe RCC

• Epithelioid angiomyolipoma

• MiTF-associated RCC (Xp11/TFE3, TFEB)



ISUP Panel: Tumours With Clear 
Cells/Papillary Components



Clear Cell Papillary RCC

• Tubulopapillary
• Clear cytoplasm
• Apically oriented 

nuclei



CK 7

CD10

AMACR

Clear Cell Papillary 
RCC



CAIX

Complete Membranous
Conventional clear cell RCC

“Cup-like” Membranous
Clear cell papillary RCC
CK7 +’ve
HMWK (34βE12) +’ve
AMACR –’ve

Beware of false positive 
staining adjacent to necrosis





Clear Cell Papillary RCC

CEP 3

3p25


