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Case 1

45 year-old male, weight loss, flank 
pain, multiple bilateral renal masses, 

left radical nephrectomy



Tumour #1 – 8 cm













Tumour #2 – 4 cm







Retroperitoneal Lymph Nodes





Immunohistochemistry

Positive
 AE1/AE3
 PAX8
 AMACR

 CAIX ?
 Fumarate hydratase?
 FH mutation?
 Other?

Negative
 CK7 (completely negative)
 CD10
 HMWK (34βE12)

Case referred to NIH, 

Bethesda MD for 

molecular work-up





Broad morphologic spectrum
 can resemble oncocytoma!



High stage with metastases
 even if small in size





Type 2 Papillary RCC with 
CpG Island Methylator 
Phenotype (CIMP)

 CDKN2A
 Somatic FH mutations
 Cell cycle-related genes
 Hypoxia-related genes

 Poor survival



Case 2

32 year-old male, 4.0 cm left renal 
mass, partial nephrectomy



Renal Tumours with  
Oncocytic/Eosinophilic Cytoplasm

Expanded  
Differential
Diagnosis

Usual  
Issue



SDH-Deficient Renal Cell Carcinoma



Immunohistochemistry

Positive

• PAX8

• CK7 (very rare, < 5%)

• AE1/AE3 (30% - most 
are weak 
positive/negative)

Negative

• CD117 (scattered mast 
cells are positive)

• SDH-B

Refer for germline 

mutation testing for 

SDH-B, SDH-C, SDH-D 

or SDH-A



Liver

Paraganglioma with Known SDH MutationCase

SDH-B 
Immunohistochemistry



SDH-B - entrapped tubules



SDH-Deficient Renal Cell Carcinoma
 Most SDHB RCC follow an indolent course
 Rare cases with sarcomatoid change 

and/or metastases

 Other SDH-deficient neoplasms
- paraganglioma/pheochromocytoma
- GIST
- pituitary adenoma



Case 3

53 year-old female, 2.9 cm 
incidentally found right renal mass, 

partial nephrectomy

(History of severe hypertension)



Gross Description

• Partial nephrectomy specimen including 
perinephric fat

• 2.9 cm well-defined, lobulated, pale-tan mass

• Solid and cystic areas with focal hemorrhage
o cysts containing clear serous fluid

o solid areas of variable consistency - firm and 
soft/edematous 

• Tumour grossly confined to the kidney - focally 
exophytic forming a pushing border with 
perinephric fat   





















Summary of H&E Morphology

• Multinodular mass forming a well-demarcated border 
with the adjacent kidney

• Polygonal uniform cells with pale eosinophilic 
cytoplasm - no mitotic activity

• Solid growth, cystic and microcystic areas along with 
areas of densely hyalinized stroma

• Scattered branching epithelium-lined tubular 
structures

• Aggregates of blood vessels within the tumour 
o thick-walled
o thin-walled and gaping/branching, focally staghorn in 

shape    



Immunohistochemistry

Positive
• SMA

• CD34

• Desmin (focal)

• CD117 (tumour and 
admixed mast cells)

Negative
• AE1/AE3

• HMB45 

• Melan A

• MiTF

• CD31



SMA

Desmin

CD34



Juxtaglomerular Cell Tumour

• Rare, benign tumour typically occurring in young adults 
(mean age 26.8 years) with a slight female 
predominance

• Usually associated with severe hypertension due to 
renin production by the tumour cells - rare cases are 
non-functioning (as in the present case)

• Characteristic H&E morphology and 
immunophenotype as illustrated by the present case

• Electron microscopy - tumour cells contain rhomboid 
renin protogranules (not performed in this case)   



Electron Microscopy: Renin 
Protogranules/Crystals



Main Histologic Differential Diagnosis

• Hemangiopericytoma
o lack thick-walled blood vessels and polygonal cells with 

abundant cytoplasm
o negative staining with actin
o not associated with hypertension

• Glomus tumour
o considerable morphologic and immunophenotypic overlap 

with juxtaglomerular cell tumour
o no apparent endocrine function 

• Epithelioid angiomyolipoma
o admixed fat
o positive staining for HMB45
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Case 4

35 year-old female, 5.0 cm left renal 
mass, radical nephrectomy and right 

para-caval lymphadenectomy

















Differential Diagnosis

• Metastatic ovarian clear cell carcinoma

• Conventional clear cell RCC with foci of 
granular cell change

• Chromophobe RCC

• Epithelioid PEComa

• Xp11 translocation-associated RCC 

• t(6;11) translocation-associated RCC



AE1/AE3

PAX 8

CAIX

MELAN A



MiTF Translocation Renal Neoplasms

• Recognized by WHO only for last 10 years

• Outcomes highly variable
– overall survival similar to clear cell RCC
– presentation with positive lymph nodes in children - good
– presentation with distant metastases in adults - poor

• Translocations involving MiT transcription factors (MiTF, TFEB, 
TFEC, TFE3)

– TFE3/Xp.11 RCC
– TFEB/t(6;11) (MALAT1-TFEB) RCC
– Melanocytic Xp11 translocation renal cancer
– TFE3-associated PEComa





ASPSCR1-TFE3 ASPSCR1-TFE3

t(6;11) TFEB t(6;11) TFEB



H&E Morphology and IHC Features 
That Sort Out The Differential

• well circumscribed solid and cystic 

• predominantly clear cytoplasm with clusters of 
cells having granular eosinophilic cytoplasm

• distinctive second population of smaller cells with 
scant cytoplasm and entrapped eosinophilic 
hyaline basement membrane-like material

• weak AE1/AE3 positivity and strong expression of 
melanocytic markers, particularly MelanA and 
HMB45 



Immunohistochemistry and FISH

Biomarker Reaction

AE1/AE3 Focal Positive

CD117 Negative

CK7 Rare entrapped cells

AMACR Diffuse, weak blush

MelanA Diffuse, strong

HMB45 Strong, focal 

PAX8 Diffuse, strong nuclear

TFE3 FISH Negative for rearrangement

TFEB FISH Rearrangement detected

Dr. Steven Smith, VCU, ISUP COTM, May 2016



Diagnosis

• T(6;11) TFEB translocation-associated RCC

• less common than Xp11 carcinomas, with < 
100 cases reported

• described over a wide age range (3-68y), 
typically young adults

• many reported cases follow a benign course -
well characterized metastatic cases have been 
described suggesting a subset may be 
aggressive



Case 5

31 year-old female, 2.9 cm left renal 
mass, partial nephrectomy







Granular stippling



Focal atypia in cells 
lining cystic spaces



Focal lymphovascular space invasion



Immunohistochemistry

Positive

• PAX-8

• AE1/AE3* 

• CAM 5.2*

• CK18*

• SDHB - intact expression

• MIB1 - < 1% of nuclei

* Dot-like/chunk-like

Negative

• CK7

• CD117

• Chromogranin

• Synaptophysin

• CAIX

• HMB45



AE1/AE3



CK7 CK20

CK20 positivity is very 
rare in renal tumours





Association 

with tuberous 

sclerosis ???





Case 6

39 year-old male, bilateral renal masses 5.0 cm 
left renal mass, partial nephrectomy - previous 

right nephrectomy for “RCC of unknown 
histological subtype”









Keratin AE1/AE3

HMB45

Melan A

Smooth Muscle 
Actin





Cytologic Atypia



Focal Necrosis



• typically follow benign course

• diagnostic confusion with:

– clear cell RCC + sarcomatoid features in TSC

– Delgado et al, Cancer, 1998

• rare malignant transformation - sarcoma ex 
AML

• metastases and death within 1 year

– Pea et al, Am J Surg Pathol, 1998

Atypical Epithelioid Angiomyolipoma



• 9 malignant

• 4 DOD





Thank 

You!


