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Patient Presentation
• 32 year old male with 6 week history of back pain

• Past medical history
• Migraine

• Anxiety

• Family history
• Melanoma in mother, brother, and half-brother

• No prior abdominal imaging
• Previous XR lumbar spine and MRI lumbar spine with and without contrast

• Indeterminate right renal mass noted on previous imaging

• No dysuria, urgency, frequency, hematuria, bothersome nocturia, or 
weak urine stream



Pertinent Labs

• Pre-op BMP
• BUN 12

• Creatinine 1.42 (elevated)



What Imaging Should We Order?



ACR Appropriateness Criteria

This 

imaging 

was 

ordered



Findings (unlabeled)



Findings: (labeled)• Non-contrast abdominal CT

• Findings: Right kidney, lobulated hyper-
vascular exophytic mass

• Measuring 7x7x6 cm

• Assumed RCC

• Abuts the medial inferior hepatic 
tip 

Arises 

from 

inferior 

pole

No evidence 

of hydroureter



Differential Diagnosis

• Renal cell carcinoma
• Clear cell type is focally positive for CD10

• Oncocytoma
• Negative for CD10

• Leiomyoma

• Metastases 



Gross Pathology

• Bivalve of the right 
kidney with an 
exophytic mass

• Tissue is grossly 
hemorrhagic

• Gross pathology 
consistent with renal 
cell carcinoma

Superior 

border

Mass 

invading into 

kidney

Stain for 

renal 

pelvis

Hemorrhagic 

tissue



Pathology

• Right renal cell carcinoma
• Clear cell type 

• CD10+

• CK7-

• Invasion into peri-nephritic tissue
• Beyond the renal capsule

Nests separated by delicate 

chicken-wire-like fibrovascular 

structures (black arrow)



• ISUP nucleolar grade 2 of 4 
• Based on nucleoli appearance 

at 400x 

• Background renal 
parenchyma shows no 
significant pathological 
findings

Pathology

Conspicuous eosinophilic 

nucleoli visible at 400x 

(black arrows).

Not prominent at 100x 



Pathology

Diffusely and strongly 

positive for CA-IX

Focally positive for CD10

Negative for CK7

Positive for carbonic anhydrase IX and 

CD10. CK7 positive in cystic areas.

Consistent with clear cell RCC



Pathology- Staging and Invasion

Invasion into and beyond the renal capsule 

(black arrows) and into the perinephric tissue

Stage pT3a (AJCC 8th Edition)

Small foci of tumor (black arrow) which is 

concerning for possible lymphovascular 

invasion. CD31+ which is also consistent with 

lymphovascular invasion.

Red arrow- ring-like possible vessel with has 

been invaded by tumor



Final Dx:

Renal Cell Carcinoma, Clear Cell Type 



Case Discussion 

• Imaging was consistent with renal cell carcinoma
• Stage 3 RCC is generally treated with radical nephrectomy

• Treatment is often curative 

• Radical right nephrectomy was performed
• Pathology report: “All surgical margins of resection are negative for 

carcinoma”

• Stage
• pT3aN0

• Treatment consistent with recommendation based on post-operative staging

• Role of imaging for staging of RCC
• CT with and without contrast can add valuable staging information



Case Discussion 

T3a 

staging of 

the tumor



Case Discussion

• Pathology was consistent with VHL gene mutation
• Clear cell renal carcinomas show loss of the short arm of chromosome 3

• This site includes the VHL gene which predisposes to cancer due to loss of heterozygosity 

• “lesional cells are diffusely and strongly positive for CA-IX”
• Seen with sporadic or inherited VHL RCC

• Von Hippel-Lindau Syndrome
• Autosomal dominant inheritance 

• Germline VHL mutation

• Hemangioblastomas, RCC, pheochromocytomas, pancreatic cysts, neuroendocrine 
tumors, endolymphatic sac tumors, and epididymal and broad ligament cysts.

• Early detection important
• Removal of tumors can prevent disease complications



Other genetic disorder associated with renal cell carcinoma

• Tuberous Sclerosis Complex
• Autosomal dominant inheritance

• Mutations in TSC1 and TSC2

• RCC presentation at a younger age

Case Discussion
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