
MARCH 2019 DIAGNOSIS LIST 
 

19-0301: Rhinosporidiosis (sinonasal; ID pathology) 
19-0302: cryptococcosis (lung; ID pathology) 
19-0303: metastatic yolk sac tumor (bladder; GU pathology) 
19-0304: primary intracranial sarcoma, DICER1-mutant (brain; neuropathology) 
19-0305: de-differentiated liposarcoma (mediastinum; soft tissue pathology) 
19-0306: atrophic kidney-like lesion (kidney; GU pathology) 
19-0307: well-differentiated neuroendocrine tumor (carcinoid) (kidney/GU 
pathology) 
19-0308: intrarenal ectopic adrenal tissue (kidney; GU pathology) 
19-0309: c/w sporadic renal cell carcinoma with eosinophilic and vacuolated 
cytoplasm, with somatic TSC2/mTOR mutation (kidney; GU pathology) 
19-0310: copper deficiency (bone marrow; hematopathology) 
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19-0301 

Nabeen Nayak ; Sir Ganga Ram Hospital, New Dehli  
68-year-old male presents with intermittent epistaxis 

for 2 weeks. Examination reveals irregular, partly 
polypoid, sessile soft tissue mass in left nasal cavity 

extending from medial meatus to nasopharynx.  
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Diagnosis:  Rhinosporidiosis, Nasal cavity 

 

This disease is relatively simple to identify on histology but is very 

rarely encountered. 

 

The phylogenic assignment of the causative agent, 

Rhinosporidium seeberi has remained uncertain for nearly a 

century, even though generally considered to have features of a 

fungus. 

From early 2000 on molecular studies suggested it to belong to a 

novel class of Aquatic Protistan Parasites. More recent work using 

18S rRNA gene sequencing however, seem to confirm that R. 

seeberi is some form of a low order Aquatic Fungus.  

Natural Habitat: Non-flowing reservoir water as in Ponds 



Even though reported from several mostly tropical and sub-tropical 

countries the vast majority of cases (95%) occur in India and Sri 

Lanka, the latter having the highest per-capita incidence rate globally. 

Sites affected: 

          Nose & Nasopharynx (sometimes  

             extending to the back of mouth)  -   90-95% 

           Eyes                                               -     3-5% 

           Skin & Genitalia                              -  very rare 

Infection occurs through prolonged contact with stagnant water 

reservoir as Ponds / soil around them (confirmed on epidemiologic 

occurrence of cases in endemic, low socio-economic areas.)   



19-0302 
(scanned slide available) 

Balaram Puligandlia; Kaiser Oakland 
34-year-old male with h/o right orchiectomy in 

2012 for seminoma. Now presents with 
pulmonary nodule. Right lower lobe of lung 

wedge resection performed. 
 





















Mucicarmine 10X 



Mucicarmine 40X 



CRYPTOCOCCOSIS 

• World wide distribution, soil organism 

• Infection occurs via inhalation of yeast cells or 
spores 

• Cryptococcus is the only fungus with a 
mucicarmine-positive capsule. 

• C. neoformans and C. gatti cause most of the 
infections 

Semin Respir Crit Care Med 2011;32: 727-734: 



CRYPTOCOCCOSIS 

• 1 M cases and 625,000 deaths/year due to 
meningitis among HIV infected patients 
worldwide. 

• Other risk factors: Long Term Corticosteroid 
Rx, Solid Organ Transplant, heme 
malignancies, sarcoidosis, dysfunction of cell 
mediated immunity and TNF-Alpha Rx.  

Semin Respir Crit Care Med 2011;32: 727-734 



CRYPTOCOCCOSIS 

• Meningoencephalitis is the most frequent 
manifestation. 

• Pneumonia is underdiagnosed, especially in 
non immuno compromised individuals 

• Dx requires isolation by culture on blood agar 
or Sabouraud’s Dextrose agar. 

• Rx: Fluconazole 6-12 months. For severe 
disease induction with Amphotericin B for 2-4 
weeks followed by Fluconazole. 

Semin Respir Crit Care Med 2011;32: 727-734 



19-0303 
(scanned slide available) 

Jordan Taylor/Emily Chan; UCSF 
58-year-old male with incidental 1cm 
urinary bladder mass with thin stalk at 

bladder neck found. 
 



















Differential diagnosis 

• Villous adenoma 
 
• Primary adenocarcinoma of the urinary bladder 

 
• Urothelial carcinoma with glandular differentiation 

 
• Prostatic ductal adenocarcinoma 

 
• Metastasis 

– Gastrointestinal tract 
– Gynecologic tract 

 



GATA3 NKX3.1 

Immunohistochemistry 



Immunohistochemistry 
CDX2 



Patient history 

• 2001: Left orchiectomy for mixed malignant germ cell 
tumor 
– Adjuvant chemotherapy 

 

• 2013: Metastatic yolk sac tumor to the 
retroperitoneum 
 

• 2016: Metastatic germ cell tumor to para and retro-
aortic lymph nodes 
 

• 2018: Presents with a 1 cm bladder mass at the 
bladder neck on a thin stalk 



Immunohistochemistry 
CDX2 

CDX2 is positive in approximately 40%  
of glandular yolk sac tumors 

Nogales et al. Histopathology (2012) 



Glypican 

Additional stains 
CK7: Rare patchy positive 

CK20: Rare patchy positive 
P63: Rare patchy positive 

HNF-1: Strong positive 

Immunohistochemistry 

HNF-1 

Glypican SALL4 HNF-1 



“Common” metastases to the urinary 
bladder 

• Breast 

• Genitourinary 

• Gastrointestinal 

 

• Yolk sac/germ cell tumor? 

– No reported cases in literature 

 

Wang et al. Virchows Archiv (2019). 
Xiao et al. Int J Surg Pathol. (2012 ). 



19-0304 
(scanned slide available) 

Jeffrey Hoffman/Arie Perry; UCSF 
43-year-old male with no prior medical 
history, presents with left parietal brain 

tumor. 
 

























43-year-old man with a parietal lobe mass 



Pleomorphic, high mitotic activity, eosinophilic cytoplasmic globules 



Pleomorphic, high mitotic activity, eosinophilic cytoplasmic globules 



Spindled, somewhat fascicular, with scattered giant cells 



Subset of Desmin-positive cells 



Subset of SMA-positive cells 



Sequencing shows mutations in DICER1, KRAS, TP53, and ATRX 







19-0305 

Hannah Wang/Gerald Berry; Stanford 

37-year-old female with h/o left pneumonectomy 
on 2009 for a pleural-based tumor. She now 

presents with SOB, chest tightness. Imaging shows 
12.9cm PET-avid posterior mediastinal mass with 

complex solid and cystic components. 

 





















STAT6 



STAT6 



STAT6 





STAT6 



Diagnosis: 
 
-- Recurrent dedifferentiated liposarcoma 

-- FISH positive for MDM2 gene amplification 



Diagnostic Pitfall: 
 
Nuclear STAT6 expression 

is not specific to solitary 

fibrous tumor 

 

Consider alternate 

diagnoses when stain is 

patchy or weak 

 

STAT6 nuclear expression 

can be seen in benign scar 

or adipose tissue  



• Solitary fibrous tumor: NAB2-

STAT6 fusion 

 

• Myxoid liposarcoma: FUS-DDIT3 

fusion 

 

• Lipoma: HMG2A rearrangements 

 

• Well differentiated/dedifferentiated 

liposarcoma: MDM2 and CDK4 

amplification, some with HMG2A 

amplification, STAT6 amplification 

Molecular Alterations Associated with Mesenchymal 

Tumors on Chromosome 12q 



MDM2 amplification in 

WDLPS/DDLPS happens 

through a complex series of 

events 

 

Inherent to this process is a 

large degree of randomness, 

and thus, cell-to-cell 

heterogeneity 

Why Can Dedifferentiated Liposarcoma Have 

Solitary Fibrous Tumor-like Morphology? 



 

Single case of NAB2-STAT6 

fusion identified in GBM, along 

with coamplification of NAB2, 

STAT6, CDK4 

 

No NAB2-STAT6 fusions or 

other fusion events involving 

NAB2 or STAT6 found in TCGA 

database of adult low grade 

gliomas (n=361) 

 

STAT6-CPM and HIPK2-STAT6 

fusions each with co-

amplification of CDK4 and 

MDM2 identified in GBM data 

set (n=206) 

Can MDM2 Gene Amplification and NAB2-STAT6 

Fusions Co-Occur? 



Summary 
  

• Dedifferentiated liposarcoma can morphologically resemble 

solitary fibrous tumor, and can show diffuse STAT6 nuclear 

expression on IHC (though usually weak/patchy) 

 

• Solitary fibrous tumors can rarely have fat-forming areas, as 

well as areas of heterologous differentiation 

 

• STAT6 IHC is sensitive for detection of SFT, but not specific 

 

• NAB2-STAT6 fusion (by sequencing) is “definitional” for SFT, at 

least for now 

 

• MDM2 amplification helps in diagnosing WDLPS/DDLPS but 

can be seen in other sarcomas (low grade osteosarcoma, 

intimal sarcoma, up to 20% MPNSTs, up to 5% endometrial 

stromal sarcomas, rare sclerosing rhabdomyosarcoma) 



19-0306 
(scanned slide available) 

Li Lei/Megan Troxell; Stanford 
40-year-old male with a solid enhancing 3.5cm 

left mid renal cortical mass, most consistent 
with renal cell carcinoma on imaging. 

 























HPI 

• CT: Solid enhancing left mid renal cortical 
mass measuring 3.5 cm, most consistent with 
a renal cell carcinoma 

• Partial nephrectomy planned; Switched to 
radical nephrectomy due to positive margin 
on intraoperative consultation. 

• Gross: encapsulated, bulging tan-white fibrous 
tumor 













"Atrophic Kidney"-like Lesion 

• Fibromuscular capsule with entrapped tubules 

• Follicular architecture with eosinophilic 
secretion 

• Features of markedly atrophic glomeruli 

• Atrophic tubules: endocrine type, 
thyroidization 

• Calcifications: psammoma bodies, amorphous 

Herlitz L, et al. Am J Surg Pathol 2018 



Herlitz L, et al. Am J Surg Pathol 2018 
 



 
 

Herlitz L, et al. Am J Surg Pathol 2018 
 



Herlitz L, et al. Am J Surg Pathol 2018 
 



PAX8 WT1 

Herlitz L, et al. Am J Surg Pathol 2018 
 



Herlitz L, et al. Am J Surg Pathol 2018 
 



Conclusion 

“Atrophic kidney"-like lesions may simply 
represent a non-neoplastic form of organizing 
tubular atrophy and glomerulocystic change. 

Herlitz L, et al. Am J Surg Pathol 2018 
 



19-0307 
(scanned slide available) 

Emily Chan; UCSF 

60-year-old female with 3.3cm left 
renal mass. 























Differential Diagnosis: 

• Well-differentiated neuroendocrine tumor 

• Metanephric adenoma 

• PNET 

• Papillary renal cell carcinoma 

• Metastasis 



Synaptophysin Chromogranin IHC 

PAX8 CK7 



Our diagnosis:  
Well-differentiated neuroendocrine tumor 



 



Primary Renal NETs 

• Male = Female, ages 27-78 

• Size 2.6-17 cm 

• Right = Left 

• Association with horseshoe kidney 

• Metastasis documented in 12/21 patients at 
time of surgery 

• Only one death due to disease 

Hansel et al AJSP 2007 



Typical histology 

Hansel et al AJSP 2007 



Primary Renal NETs 

• Exclude other sites of disease with imaging 

– May arise within a teratoma 

• Carcinoid terminology falling out of favor 

– No signs or symptoms of carcinoid syndrome 

• Use well-differentiated neuroendocrine 
tumor terminology and report mitotic index 
and Ki-67 



Clinical management and Follow-up 

• PET DOTA-TATE scan negative for other sites of 
disease 



19-0308 
(scanned slide available) 

Ankur Sangoi; El Camino Hospital 
71-year-old male with 7.5cm ISUP grade 2 to 3 

clear cell renal cell carcinoma, with vascular 
invasion. Background kidney shows subcapsular 

6mm orange lesion within inferior aspect. 





















DDx 

• Small foci of low grade clear cell RCC 

• Small AML/PEComa 

• Intrarenal ectopic adrenal tissue 

• Renal-adrenal fusion 











Diagnosis 

• Intrarenal ectopic adrenal tissue 

– Benign, incidental 











RENAL ADRENAL FUSION 

• First described by Rokitansky 

– Developmental form 

• Failure of retroperitoneal mesenchyme to 

stimulate capsule formation 

– Post-inflammatory fibrosis type 

• Usually a problem for radiologists, 

not pathologists 

– Can be mis-Dx as renal masses 

 











ECTOPIC ADRENAL TISSUE 

• Distinct anomaly from renal-adrenal 

fusion 

• 1% of adults, 50% neonates 

– Usually regresses in early infancy 

• Any visceral organ 

– Kidney, liver, gonads 

• May contain cortex+medulla 



Take home points 

• Ectopic adrenal tissue can be 
compressed by adjacent cyst 

– Clear cells in cyst wall  mimic RCC 

 

• Can extend beyond capsule into 
perirenal adipose tissue without a 
capsule 

– Mimic RCC 



19-0309 

Ankur Sangoi; El Camino Hospital 
34-year-old male without known past medical 
history, presents with incidentally-found 1.7cm 

renal tumor. Core biopsy performed before 
ablation of renal tumor. 















DDx 

• Oncocytoma 

• Chromophobe RCC (eosinophilic variant) 

• Clear cell RCC (eosinophilic variant) 

• Xp11 (translocation) RCC 

• FH deficient RCC 

• ESC RCC 

• SDHB RCC 

• Epithelioid AML 

• Adrenal cortical neoplasm 

 



























RCC with 

angioleiomyomatous 

stroma 

RCC with 

angioleiomyomatous 

stroma 

Eosinophilic 

microcystic type 

(~ESC RCC) 

ESC RCC 

Chromophobe-like 

RCC 

SOMATIC TSC2, 

mTOR MUTATIONS 

SOMATIC TSC1/2 

MUTATIONS 

SOMATIC TCEB1, 

TSC1/2 MUTATIONS 

Name? 

TSC-associated RCC 

Sporadic RCC 







Dx (formal name TBD…): 

• ESC RCC-like carcinoma with 

somatic TSC2/mTOR mutation 

– differences vs ESC RCC 

• Unique copy number alterations 

• Nested growth pattern (less cystic) 

• Thick-walled vessels, calcification 

• weak/neg CK20+, cathepsinK+ (often strong)  



19-0310 

Sharon Wu; El Camino Hospital 
81-year-old female with progressive anemia 

requiring RBC transfusion, cachexia, ataxia, falls, 
cognitive impairment. Bone marrow biopsy 

performed.  



Clinical History 

• WBC  2.6 K/uL 

• RBC  2.99 M/uL 

• Hb  9.2 g/dL 

• Hct  28% 

• MCV 94 fL 

• RDW 16.7% 

• ANC  1.1 K/uL 

• ALC 1.1 K/uL 

• Neut 43% 

• Lymphs 43% 

• Mono 11% 

• Eos  3% 

• Baso 1% 



Clinical History 

• Fe   73 uL/dL  

• Iron sat% 33% 

• Ferritin  828 ng/mL 

• Vit B12  405 pg/mL 

• SPEP   normal pattern 

• Hep B  negative 

• Hep C  Negative 

• ANA  Negative 
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Differential diagnosis 

• Cytoplasmic vacuoles within bone marrow cells 

– With ring sideroblasts: 

• Copper deficiency 

• Myelodysplastic syndrome / AML 

 

– Without ring sideroblasts: 

• Acute lymphoblastic leukemia 

• Plasma cell myeloma 

 



Differential diagnosis with 
myelodysplasia 

• The overall findings are subtle and 
nonspecific, and the differential diagnosis 
includes autoimmune disorders, drug or toxin 
exposure, hormones or growth factors, 
vitamin or essential element deficiencies, and 
viral infections, as well as a subtle 
myelodysplastic syndrome (MDS). 





Additional Labs 

• Copper, serum  23 (L)  (70-175 ug/dL) 

• Ceruloplasmin   7.49 (L)  (20-60 mg/dL) 

• Copper, RBC   0.46 (L)  (0.53-0.9 ug/L) 



Cytogenetics and FISH 

• Normal 46,XX karyotype 

• MDS FISH with normal results 



Acquired copper deficiency 

• Chronic alcoholism 

• Parenteral nutrition 

• Prolonged malnourishment 

• Status post gastrectomy 

• Zinc supplementation 

• Copper chelation 

• Premature infants 



Effects of copper deficiency 

• Normocytic, microcytic or macrocytic anemia 

• Neutropenia 

• Irreversible myeloneuropathy 



Copper and iron metabolism 

Collins, et al. Nutr Rev. 2010 Mar; 68(3): 133–147. 

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20384844
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20384844
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20384844


Copper Sources 


