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Mesenchymal GU Lesions: 
teaching case

 58 yo female with large cortical kidney mass, confined to the kidney.

 Radical NE.

 Monomorphic spindle cells.

 Compact fascicles.

 Low mitotic activity.



3



4

Myogenic markers neg
HMB45 neg
S100, MDM2 neg
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Myogenic markers neg
HMB45 neg
S100, MDM2 neg

CK7
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More blocks (re-gross)
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PAX8

Mucinous-tubular-spindle cell RCC (here the MTS-M = TS)



Mesenchymal GU Lesions:

 Mucinous-tubular –spindle cell RCC is the prototype of this group.

 Uncommon: bland spindle cell change in ccRCC (low-grade).

 Sarcomatoid RCC (high-grade morphology).

Before considering genuine mesenchymal lesions, 
beware of the spindle cell change in common RCC types

Pankeratin & PAX8 most helpful



Mesenchymal GU Lesions: benign, intermediate & 
aggressive biology

 Uncommon but diverse.

 Problem might be just to find a good name.

 Uncertainty might lead to overtreatment.

 Mostly homogeneous = Biopsy usually representative.

 Imaging much helpful (size, fat? medullary vs. cortical, renal vs. 

perirenal, prostatic vs. paraprostatic, etc.).

 Age & exact site most important. 



Paratestis/ spermatic cord/ inguinal

ubiquitous

Almost bladder onlyMost kidney, rare bladder

kidney

Paratestis/ rarely kidney

Bladder, rare prostate, children

penis

Mesenchymal GU Lesions: distinctive anatomic, & 
clinical profiles

WHO 2022

Most kidney, rare bladder



Mesenchymal Renal Lesions: benign & 
intermediate biology

 Angiomyolipoma & PEComas.

 Hemangiomas (anastomosing variant).

 Inflammatory pseudotumors.

 Renomedullary fibromas.

 Metanephric stromal tumors.

 Juxtaglomerular cell tumors.

 Perivascular myoid (glomus, myopericytoma, etc.).
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Mesenchymal kidney lesions: 
Anastomosing hemangioma

• Renal vascular tumors are rare.

• To date <300 hemangioma & <50 angiosarcomas reported.

• Most are incidental but may present macrohematuria.

• Rarely associated with sysetmic dosrders (Klippel-Trenaunay & Sturge-

Weber Syndrome).

• 9% of ESRD kidneys contain hemangiomas.
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Mesenchymal kidney lesions: 
Anastomosing hemangioma

• 30% associated with ESRD.

• Main hemangioma type in GU. 

• Variable architecture (often mistaken for angiosarcoma).

• Reminiscent of splenic sinusoids.

• Benign, no recurrences.

• IHC +: CD31, CD34, FVIII, ERG. FLI-1.

• Neg.: D2-40, HHV8, GLUT-1.

• Most reveal GNA11, GNA14 or GNAQ mutations.



Frequently medullary/ perihilar.

May involve perirenal tissue.

Rarely intravascular.

Mesenchymal kidney lesions: 
Anastomosing hemangioma
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Multiple lesions in ESRD
May mimic invasion



• May be associated with hilar veins
• May show endovascular growth



CD31

ASMA



ERG

FLI-1



MIB-1
Focal ischemic necrosis shows 
high proliferation



DDx: pseudoangiomas:

• ccRCC
• ccPRCC
• Angiect. oncocytoma
• Juxtaglomerular tumor
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Anastomosing hemangioma?
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ccPRCT

CK7

CD34





Juxtaglomerular cell tumor
may mimic angioma (CD34+++)



S100

DDx: 
capillary hemangioblastoma



Venous hemangioma?





SMA

Desmin

Collagen 4

Glomus tumor/ 
glomangiomyoma



DDx: metanephric stromal tumor

Tubules within myopericytoma-like 
concentric whorls are diagnostic



DDx: angiosarcoma

Anastomosing hemangioma



In any candidate vascular kidney tumor: 

True vascular? Nothing between vessels??? CK?

In any potential renal angiosarcoma: 

Possibly anastomosing hemangioma!!!

TaHoMe vascular lesions of kidney



Inflammatory pseudotumors of the kidney
Tumefactive fibroinflammation (diverse etiology)

• Xanthogranulomatous pyelonephritis.

• IgG4-related disease/pseudotumors.

• Malakoplakia.

• Inflammatory myofibroblastic tumors (vanishingly rare).

• Inflammatory pseudotumor NST.

• Perinephric myxoid inflammatory pseudotumor.

DDx: inflammatory paucicellular sarcomatoid RCC
DDx: inflammatory well diff liposarcoma



Perinephric myxoid pseudotumor 
of fat

• Recently described paucicellular myxoid lesion.

• Mainly within perinephric fat.

• Plasma cell-dominanted chronic inflammation.

• Secondary bleeding and vasculopathies may be seen.

• No atypia, no sclerosis, no angiitis.

• IHC: not contributory (MDM2/CDK4/IgG4-neg).



Perinephric myxoid pseudotumor of fat

• First described by Folpe et al in 2019.

• M: F = 10: 1

• Age: 43 – 84 y (median: 63.5). 

• Tumor size: 2 - 28 cm (median: 9.3 cm)

• Benign but frequent cause of NE.

• Associated with other kidney diseases (ESRD, RCC, etc.).











65 yo male, submitted with 
diagnosis of „perinephric myxoid 
pseudotumor“





WD liposarcoma with 
excessive myxoid change

CDK4/MDM2 (FISH-confirmed)
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IgG4-related kidney disease may present 
as mass lesion and display myxoid features



IgG4RD + perinephric myxoid pseudotumor
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IgG4-RSD: Typical  prominent storiform fibrosis & basket wave collagen pattern

IgG4

IgG

IgG4: IgG = 1: 1



IgG4-related disease

Check previous reports

Contact clinicians

Additional manifestations?

IgG4 serology?



Obliterative angiitis

IgG4 Plasma cell-rich itis

Storiform fibrosclerosis

The 4
cardinal features
of IgG4-RSD
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Huge perihilar renal mass, IgG4-RD?



Huge perihilar renal mass, IgG4-RD?

MDM2



Xanthogranulomatous nephritis

Geographic or nidus-like
necrosis.

Histiocytic palisades at 
periphery of necrosis.

Predominance of foamy cells

Remnants of secretion within
necrotic centers.



Malakoplakia

 Rare tumor-like mass-forming itis.

 Mainly kidney & bladder.

 Etiology ellusive.

 Characteristic histology:

 Pinkish CD68+ histiocytes (von Hansemann cells).

 Michaelis-Gutmann bodies (PB+, von Kossa+).

DDx: xanthogranulomatous PN.



AE1/AE3



CD68



Prussian blue

Von Kossa

Michaelis-Gutmann bodies



18 yo male of African origin, huge renal mass



IMT-like but ALK-
CK18

IMT-like sarcomatoid RCC???



IMT-like but ALK-
CK18

IMT-like sarcomatoid RCC???

RNA seq: ETV6::NTRK3
IHC: nuclear panTRK



Intrarenal sarcoma/sarcomatoid neoplasms 
and how to approach them
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• Primry sarcomas:

• Monomorphic sarcomas: fusion-driven (Ewing, synovial, SEF, etc.).

• Occasionally pleomorphic with specific phenotype: angiosarcoma, LMS).

• Undifferentiated pleomorphic (UPS) or mixed-pattern sarcomas:

– Sarcomatoid carcinoma with/ without heterologous elements

– Secondary sarcomas (perirenal retroperitoneal, mets).

– Otherwise almost non-existent as true renal primary.



• Described in 1975 (Seemayer et al).

• <300 cases reported (many als PNET).

• Median age: 30 y (4–46).

• M > F (1,5: 1).

• Poor prognosis (median survival 26 mo). 

Primary renal Ewing sarcoma
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renal Ewing





CD99: homogeneous, membranous

CK
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Primary renal Ewing sarcoma: DDx

• Blastemal Wilms (CD57, WT1, etc.).

• Neuroblastoma (NF, S100, NSE, Synapto, etc.).

• Hamatological: ALL, Chloroma, NHL (CD45, CD34, etc.)

• Malignant rhabdoid tumor (CK, INI1, SMARCA4).

• Solid alveolar RMS (Desmin, Myogenin).

• Small cell synovial sarcoma (SS18).

• DSRCT (CK, Desmin, WT1), NUT carcinoma (p40, CK, NUT).
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t(11;22)(q24;q12) EWS FISH



EWSR1 FISH pos

Ewing?????



CD34

EMA

MUC4

Targeted RNA Seq (TruSight Panel, Illumina): 
EWSR1-CREM Fusion



CK ALK MUC4

Beware of „non-ALK“ ALK!

ALK without PAX8 clue.



Spectrum EWSR1-rearranged primary renal neoplasms with round cell & epithelioid 
Morphology (Agaimy et al., unpublished)

EWSR1 not equals Ewing

Age, morphology  



Intrarenal UPS = sarcomatoid ca until proven otherwise
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Intrarenal UPS = sarcomatoid ca until proven otherwise

Regrossing is best marker



UPS: verify imaging

pararenals dediff LS



78 yo male,
Huge intrarenal mass



Undiff with osteoclastic giant cells and/ or bone 
forming = sarcomatoid ca

SATB2



Cancer. 1968 Aug;22(2):333-44





TaHoMe

Bladder sarcomatoid ca: sure not IMT? CK+++ means IMT and not UC.

Renal angiosarcoma: sure not anastomosing hemangioma?

Renal angioma: think of pseudovascular RCC (CK), juxtaglomerular Tumor!

Undiff pleomorphic sarcoma: 

• Sarcomatoid keratin-poor carcinoma?

• Retroperitoneal/ perirenal liposarcoma?

 Specific sarcoma (osteo! pleomorphic Lipo?): heterologous dediff in RCC?



Thank you for your attention

Regrossing is best marker to classify the undifferentiated!!!


