
SEPT 2020 DIAGNOSIS LIST

20-0901: metastatic squamous cell carcinoma of prostate (soft tissue/GU 
pathology)
20-0902: endometrioid adenocarcinoma arising from polypoid endometriosis 
(pelvis/GYN pathology)
20-0903: oncocytic renal cell carcinoma, MTOR mutated (kidney/GU pathology)
20-0904: pigmented microcystic chromophobe renal cell carcinoma (kidney/GU 
pathology)
20-0905: perinephric myxoid tumor (kidney/GU pathology)
20-0906: primary renal melanoma (kidney/GU pathology)
20-0907: paraganglioma (spinal cord/soft tissue pathology & neuropathology)
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20-0901
Hubert Lau; VA Palo Alto

68-year-old M with h/o prostatic adenocarcinoma s/p 
radical prostatectomy (5 years prior) and subsequent 

androgen deprivation therapy presents with new chest 
wall mass and hypermetabolic lesions in lungs, liver, and 

adrenal glands. Core biopsy of chest wall mass performed.













NKX3.1



Diagnosis:

Chest wall mass, core biopsy:

-- Involved by squamous cell carcinoma

Differential diagnosis:

• Squamous transformation of prostatic carcinoma

• Squamous cell carcinoma of pulmonary origin

• Other?



NGS performed on core biopsy specimen



NGS performed on core biopsy specimen



Squamous transformation of prostatic 
adenocarcinoma

• Rare phenomenon of uncertain etiology (<100 cases reported)
? Squamous metaplasia

? Prostatic urethral/periurethral duct origin

? Pluripotent stem cells

• May be associated with prior ADT or radiotherapy, de novo cases also 
reported

• SCC of the prostate carries a poor prognosis
• Aggressive behavior, tendency to metastasize

• Does not respond to standard treatments for prostatic adenocarcinoma



Ancillary studies: SCC of the prostate

• Stains like SCC

• Negative by IHC for PSA, PSAP, P501S/prostein
• Very focal PSA or PSAP rarely seen (Parwani AV et al. Am J Surg Pathol. 

2004;28:651‐657.)

• NKX3.1 IHC not well-characterized, but negative in recent case 
reports

• NGS/molecular methods may be useful for identifying organ-specific 
alterations

• Clinical correlation most important



ERG IHC



ERG IHC

• ERG rearrangement detected in ~50% of prostatic adenocarcinomas

• ERG IHC is a useful surrogate for identifying an ERG fusion event
• Sensitivity 86-98%

• Chaux A et al. Am J Surg Pathol. 2011;35:1014‐1020.

• Braun M et al. Prostate Cancer Prostatic Dis. 2012;15:165‐169.



ERG IHC in aggressive variants of prostate 
cancer

• 19 tumors with 1 or more variant, including sarcomatoid (n=10), 
adenosquamous (n=7), and pleomorphic giant cell carcinoma (n=7)

• ERG rearrangement detected in 47% (n=9), similar frequency to 
conventional prostatic adenocarcinoma

• Only 56% of cases showed positive ERG IHC in variant component



Clinical follow-up

• Received systemic therapy for 4 months
• 3 cycles of carboplatin/nab-paclitaxel/pembrolizumab

• 1 dose of gemcitabine/docetaxel

• Serum PSA 1.33 ng/mL, but evidence of disease progression by 
imaging

• Eventually transitioned to comfort care and died ~1 month later



Take home points

• SCC of the prostate is a rare, aggressive variant that may be 
associated with prior ADT or radiotherapy

• Morphology and immunohistochemical profile are generally non-
specific

• Clinical correlation and molecular methods are most useful for 
confirming the site of origin

• ERG IHC may be helpful, but appears less sensitive in aggressive 
variants of prostate cancer



20-0902
scanned slide available!

Keith Duncan; Mills-Peninsula 

80-year-old F with masses in pelvis, diaphragm, and 
small intestine.























Endometrial adenocarcinoma arising in 
polypoid endometriosis

Polypoid endometriosis is an uncommon variant of endometriosis that is 
characterized as a lesion which is similar to an endometrial polyp and can be found 
most often in the colon, ovarian, uterine serosa, cervical canal, vaginal mucosa, 
ureter, fallopian tube, omentum, bladder peritoneum and paraurethral and 
paravaginal regions.

m<ay form large, often multiple, polypoid masses that “not only simulate malignant tumors at 

operation but may also recur after operative removal”. 

Differential diagnosis includes several types of tumors as adenofibroma, 
endometrial stromal sarcoma and adenosarcoma

First introduced by Mostoufizadeh and Scully in 1980. 



Endometrial adenocarcinoma arising in 
polypoid endometriosis

Multifocal deposits of polypoid endometriosis 

characterized by cystically dilated endometriotic glands 

and stroma showing fibrosis and hemosiderin laden 

macrophages. 

Variable glandular architecture ranging from 

hyperplasia to complex hyperplasia to frank 

malignancy.

IPOX stains: 

Positive: ER, PR, CK7, P53(Wild type expression). 

Negative: CK20, CDX-2, WT-1, CEA.



PATHOGENESIS

Pathogenesis of this disease unclear.

Several hypotheses, including conventional 

retrograde menstruation theory with involvement of mucosal or 

subserosal sites, or the lining of cyst cavities, permitting polypoid growth. 

Other theories include hormonal stimulation, including unopposed 

estrogen and combined estrogen-progestin therapy, tamoxifen use, or 

even following withdrawal of gonadotrophin-releasing hormone (GnRH) 

agonist.

https://www.sciencedirect.com/topics/medicine-and-dentistry/pathogenesis
https://www.sciencedirect.com/topics/medicine-and-dentistry/pathogenesis
https://www.sciencedirect.com/topics/medicine-and-dentistry/menstruation
https://www.sciencedirect.com/topics/medicine-and-dentistry/hormonal-regulation
https://www.sciencedirect.com/topics/medicine-and-dentistry/tamoxifen
https://www.sciencedirect.com/topics/medicine-and-dentistry/gonadorelin
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20-0903
scanned slide available!

Emily Chan; UCSF

33-year-old F with 2.5cm right kidney mass.





















Submitted case



Second case in same week! : 46-year-
old woman with 6 cm left renal mass, 
also underwent partial nephrectomy



Differential Diagnosis for young woman 
with oncocytic renal neoplasm

• Oncocytoma (excluded in these cases by morphology)

• Chromophobe RCC

• Hybrid oncocytic/chromophobe tumor (HOCT, 
associated with Birt-Hogg-Dube, renal oncocytosis, TSC 
or sporadic hybrids)

• FH-deficient RCC

• SDH-deficient RCC

• Translocation t(6;11)-associated RCC

• Eosinophilic solid and cystic RCC

• Eosinophilic clear cell RCC



Immunohistochemical profile

Positive stains:
Pax8
CD117 (weak??)
Pancytokeratin

Negative stains:
CK7
CK20
FH (retained)
SDH (retained)
MelanA
HMB45

CD117 1:25 
dilution

CD117 1:250 
dilution



Diagnosis
• Renal cell carcinoma, with oncocytic features; see comment 

regarding subtype and grade.
• Morphology and IHC doesn’t fit for any established histologic subtype 

in most recent WHO
• Positive CD117 puts it on the oncocytoma-chromophobe-hybrid 

spectrum. 
• Morphology too atypical for oncocytoma. 
• Some chromophobe features including thick cell borders, binucleates, 

perinuclear clearing, but not raisinoid, chromophobe usually no nucleoli, and 
CK7 negative. 

• No IHC support for FH, SDH, translocation.
• Nucleolar features are those of WHO Grade 2-3, but grading system is 

based on outcome data for clear cell RCC and to lesser extent 
papillary RCC. Significance in oncocytic tumors currently not known. 
Most behave well in literature. 

• Consider molecular testing and/or genetic counseling given young age 
and possible associations of these oncocytic tumors with germline 
mutation/syndromes (BHD, TSC)



UCSF500 sequencing

• Single copy loss in chromosome 1

• Single copy loss in chromosome 1

Submitted case

Second case

Invitae testing showed no germline mutation in TSC or MTOR 
in either case. Only RAD50 in second case, likely unrelated



AJSP 2019



AJSP 2019



AJSP 2019

While all had no evidence of disease, recognition may be of clinical 
importance as MTOR/TSC pathway is targetable with tyrosine kinase 
inhibitors in case of mets



Other diagnoses that have been applied 
to these oncocytic RCC:

• Low-risk oncocytic RCC

• Renal cell carcinoma, unclassified, low grade 
malignant

• Prefer not to use “high-grade” given no aggressive 
behavior described…yet



AJSP 2014

RCC with angioleiomyomatous stroma Chromophobe like, hybrid oncocytic

Also described in Yang et al AJSP 2014

Eosinophilic solid and cystic AML



Eosinophilic solid and 
cystic RCC

Low-grade oncocytic 
tumor (LOT)

RCC with eosinophilic 
and vacuolated 
cytoplasm

High-grade oncocytic 
tumor (HOT)

Other
distinctive 
morphology

Hobnailed cells lining 
cysts; Purple 
cytoplasmic granules; 
leishmaniasis like 
granules

Areas with tissue 
culture like 
appearance

Prominent
intracytoplasmic 
vacuoles

Prominent
intracytoplasmic 
vacuoles

IHC CD117 negative
CK7 negative
CK20 positive

CD117 negative
CK7 positive

CD117 weak (with 
1:1000 dilution)
CK7 negative to focal

CD117 positive (with 
1:300 dilution)
CK7 negative to focal

Genetics TSC/MTOR Frequent deletions 1p, 
19p, 19q. No 
mutational analysis

TSC/MTOR Mutational analysis not 
performed, but 3/9 
cases with chr 1 loss

Behavior Indolent, though a few 
mets have been 
reported

Indolent No reported aggressive 
behavior but unclear
due to short follow-up

No reported aggressive 
behavior but unclear
due to short follow-up

References Trpkov K et al. AJSP 
2017; 41:1299-1308.
McKenney JK et al. 
Histopathology. 2018; 
72:1066-1067.

Trpkov K, et al. 
Histopathology. 2019, 
75: 174-184.

Chen YB et al. AJSP 
2019; 43:121-131.

He H et al. Virchows
Archiv 2018; 473:725-
738.

Solid and nested oncocytic renal neoplasms 
not yet in the WHO



Eosinophilic solid and 
cystic RCC

Low-grade oncocytic 
tumor (LOT)

RCC with eosinophilic 
and vacuolated 
cytoplasm

High-grade oncocytic 
tumor (HOT)

Other
distinctive 
morphology

Hobnailed cells lining 
cysts; Purple 
cytoplasmic granules; 
leishmaniasis like 
granules

Areas with tissue 
culture like 
appearance

Prominent
intracytoplasmic 
vacuoles

Prominent
intracytoplasmic 
vacuoles

IHC CD117 negative
CK7 negative
CK20 positive

CD117 negative
CK7 positive

CD117 weak (with 
1:1000 dilution)
CK7 negative to focal

CD117 positive (with 
1:300 dilution)
CK7 negative to focal

Genetics TSC/MTOR Frequent deletions 1p, 
19p, 19q

TSC/MTOR Mutational analysis not 
performed, but 3/9 with 
loss of chromosome 1

Behavior Indolent, though a few 
mets have been 
reported

Indolent No reported aggressive 
behavior but unclear
due to short follow-up

No reported aggressive 
behavior but unclear
due to short follow-up

References Trpkov K et al. AJSP 
2017; 41:1299-1308.
McKenney JK et al. 
Histopathology. 2018; 
72:1066-1067.

Trpkov K, et al. 
Histopathology. 2019, 
75: 174-184.

Chen YB et al. AJSP 
2019; 43:121-131.

He H et al. Virchows
Archiv 2018; 473:725-
738.

Solid and nested oncocytic renal neoplasms 
not yet in the WHO

The same thing???



Take-home points

• Recommend using descriptive diagnosis for these oncocytic 
renal cell carcinomas

• IHC panel: CD117, CK7, CK20. Also consider SDH, FH and 
translocation associated

• No known aggressive behavior described at this time, 
therefore avoid using high-grade

• Suggest possible association with TSC/MTOR mutations or 
folliculin, which can be sporadic or germline

• Consider molecular testing if clinically indicated (or can just 
do if readily available)

• Also consider genetic counseling, especially if young patient



20-0904
scanned slide available!

Ankur Sangoi; El Camino Hospital

60-year-old M with 1.5cm renal mass. Partial 
nephrectomy.

























IHC summary

• PAX8+

• CK7+

• CD117+

• Vimentin-

• CAIX-

• CK20-







Pigmented microcystic

chromophobe RCC

• Uncommon, unusual variant

– Generally similar IHC

• Higher rate of AMACR+

– Similar cytogenics to traditional Chr-RCC

– Generally good behavior

• Growing list of DDx entities

– Oncocytoma, clear cell RCC, SDHB-def 

RCC, MiTF family/translocation RCC



20-0905
scanned slide available!

Ankur Sangoi; El Camino Hospital

65-year-old F with h/o colon cancer. Radical nephrectomy 
performed at time of total hysterectomy/ureter resection 
for recurrent colon cancer debulking, with 7cm ill-defined 

indurated possibly edematous tumor encasing 
ureter/renal pelvis. 



































DDx

• Well-differentiated liposarcoma

• Rosai-Dorfman disease

• Carcinoma

• Lymphoma

• (Myxoid) IgG4 disease

• (Myxoid) fibromatosis

• Myxofibrosarcoma

• Angiomyolipoma

• Perinephric myxoid pseudotumor



IHC/molecular summary

• Keratin-

• EMA-

• S100-

• cathepsinK-

• Beta catenin-

• Mixed normal pattern CD20/CD3

• IgG4 plasma cells-

• MDM2 FISH-







Perinephric myxoid 

pseudotumor

• Main DDx is well-diff liposarcoma

– Stromal cells lack marked nuclear 

enlargement/hyperchromasia

– Absent MDM2 amplification

• Uncommon mass-forming lesion 

usually associated with non-

neoplastic renal disease



20-0906
scanned slide available!

Connie Chen/Emily Chan; UCSF

48-year-old F with 5.9cm left superior pole renal 
mass.





















CLINICAL HISTORY
• 48 year-old woman presenting with a 5.9-cm 

superior pole left renal mass 



DIFFERENTIAL DIAGNOSES

• Carcinoma

• Sarcoma 

• Melanoma 

• Perivascular epithelioid 
cell tumor (PEComa)

• Metastatic carcinoma 



IMMUNOHISTOCHEMICAL STAINS

H&E Keratin

PAX8 SOX10

Adjacent 
kidney

Additional IHC including CK7, CK20, Uroplakin, GATA-3, and 
muscle-specific actin were performed and were negative 



FINAL DIAGNOSIS

LEFT KIDNEY: 

MALIGNANT MELANOMA, 6.5 CM, 
NEGATIVE MARGINS; SEE COMMENT. 



MELANOMA IN THE KIDNEY

• 1958 - First reported melanoma presenting as a solitary renal 
mass without a skin or ocular lesion (Agnew) 

• Did not classify as primary renal origin (presumed metastasis) 

• 1970s-90s:  Solitary renal melanomas reported, with fewer than 
10 characterized as “primary” melanomas of the kidney 

• Cutaneous regression is a relatively common event in melanoma, 
whether spontaneous or in response to treatment 

• Overall regression incidence of melanomas 10-35%, and up to 58% 
of thin melanomas



PRIMARY v. METASTATIC IN THE KIDNEY?

• Established criteria for defining primary melanoma of the 
bladder has been applied to renal pelvis melanomas: 

• No cutaneous or ocular lesion

• Contains adjacent atypical melanocytes in urothelium 

“Primary” melanoma Metastatic melanoma

No history of cutaneous or 
ocular lesion 

Known cutaneous or ocular lesion

Multiple cortical nodules <1 cm, bilateral 
kidneys  (at autopsy)

Single solitary mass

Widespread involvement of other 
visceral organs or CNS  

UV molecular signature



• Heavy tumor mutation burden - more than 50 somatic 
mutations were present, along with NRAS Q61R 

OUR PATIENT’S SEQUENCING



• NRAS Q61R is a preferentially UV sensitive site, leading to 
tumorigenesis 

• UV photoproducts in UV-irradiated human skin fibroblasts were 
mapped at a high frequency to codon 61 of RAS genes 

• NRAS mutations are associated with chronic sun damage in 
a meta-analysis of sites of origin 

• vs. BRAF, which was seen more in non-sun damaged skin 

NRAS Q61R Mutation – UV  

Image from 

Coppertone.com



• 2011 MD Anderson study:
• 313 patients with non-uveal metastatic melanoma tested for

BRAF and NRAS 

• NRAS mutation conferred shorter survival (8.2 months) 
than BRAF (10.3 months)  

• Etiology unclear, although possible that these melanomas 
have a greater number of pathogenic mutations compared to 
melanomas from non-sun exposed sites

• Prior to advent of immunotherapies

NRAS – PROGNOSIS



NOVEL THERAPIES

2011 2012 2013 2014 2015

Ipilimumab
(CTLA-blocker)

Vemurafenib 
(BRAF inhibitor)

Dabrafenib 
(BRAF inhibitor)

Trametinib
(MEK inhibitor)

Nivolumab and 
pembrolizumab

(PD-1 blocker)

2019 Dutch population study:
Median overall survival for patients with stage IV melanoma of unknown primary 
was superior for those receiving novel therapy compared to those not (4 months 
vs. 11 months)

2011– present “post‐novel therapy era”



TAKE-HOME POINTS

• Few reported cases of melanoma presenting as a large 
solitary mass in kidney 

• Difficult to rule out kidney metastases from regressed 
cutaneous melanomas 

• NRAS Q61R mutation and heavy tumor mutation burden 
suggests a UV-induced cutaneous melanoma

• For solitary lesions, treatment  is usually surgery, but 
adjuvant therapies may be offered as well

• Immunotherapy is promising in improving survival for 
stage IV melanomas of unknown primary
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20-0907
Biswa Ramani/Liz Treynor/Arie Perry; UCSF

63-year-old M with L4-5 intradural spinal cord mass. 









GFAP Synaptophysin



Chromogranin S100



Paraganglioma/pheochromocytoma

• Neuroendocrine tumor of autonomic nervous system

• Most common locations are head and neck (parasympathetic) and 
abdomen (sympathetic)

• Risk for metastasis

• Up to 40% associated with hereditary paraganglioma syndrome
• SDH subunit mutations most common

• Characteristic Zellballen histologic pattern, almost never gangliocytic

• IHC: 
• Synaptophysin and chromogranin positive chief cells
• S100 positive sustentacular cells
• GATA3 positive
• Keratin negative
• SDHB loss in hereditary cases



GATA3 CAM5.2



SDHB



Cauda equina paraganglioma

• Histologic and IHC overlap with extraspinal paragangliomas and 
pheochromocytoma

• Zellballen pattern, Synaptophysin/chromogranin positive chief cells, S100 
positive sustentacular cells

• Major differences from extraspinal paraganglioma/pheo:
• Often gangliocytic (occasionally ganglioneuromatous with Schwann cells)

• Cytokeratin-positive

• GATA3 negative

• Clinically indolent, hormonally inactive, not known to metastasize

• No known association with SDH mutations or other hereditary syndromes 

• Main differential is with ependymoma



Ramani, Gupta, Solomon, Perry, et al. in review



63-year-old with posterior C7 spine lytic mass



Chromogranin S100



Keratin 
cocktail GATA3



SDHB


