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Genetic subtype of Renal cancer 

• Introduction
• Renal Cancer Syndromes
• Genetic counseling
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Genetic subtype of Renal cancer 

• Hereditary renal cancer accounts for 3-5% of all 
renal cancer.

• Some inherited cancer susceptibility syndromes are
associated with inherited risk of kidney cancer.

• Patients develop renal cancer at an earlier age.

• The lesions can be multifocal, bilateral and 
heterogeneous.
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Genetic subtype of Renal cancer 
• Arising from the renal tubular epithelial cells, renal cell carcinoma (RCC) 

accounts for more than 90% of primary kidney tumors in adults.
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Genetic subtype of Renal cancer 
• Von Hippel-Lindau (VHL) syndrome
• Birt-Hogg-Dubé syndrom
• Hereditary papillary renal cancer

– Hereditary papillary renal cell carcinoma (type 1 papillary)
– Hereditary leiomyomatosis and renal cell cancer (type 2 papillary)

• Tuberous Sclerosis Complex
• Cowden syndrome
• BAP1 Tumor Predisposition Syndrome
• Succinate dehydrogenase renal cell cancer 
• Chromosome 3 translocations 
• Familial renal cell cancer
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Von Hippel-Lindau (VHL) syndrome

• Inherited in an autosomal dominant, 
– VHL 3p25.3
– 20% de novo

Hemangioblastomas CNS (49%) 

Renal cysts (42%)

Clear cell renal cell carcinoma (30%) 

Pheochromacytoma (16%)

Pancreatic cysts (21%)

Neuroendocrine tumors

Endolymphatic sac tumors (11%)

Hemangioblastomas retina (52%) 
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Birt-Hogg-Dubé syndrome (BHDS)
• Inherited in an autosomal dominant, 

– FLCN 17p11.2

• Cutaneous manifestations 
– Fibrofolliculomas, trichodisomas/angiofibromas, perifollicular fibromas and acrochordons.

• Pulmonary cysts/history of pneumothorax

• Various types of renal tumors
– Hybrid of oncocytoma and chromophobe histologic cell types (oncocytic hybrid tumor (67%)
– Chromophobe renal cell carcinoma (23%)
– Renal oncocytoma (3%) a benign tumor
– Clear cell carcinoma
– Papillary renal carcinoma

• Bilateral, multifocal and slow growing.
• Median age of diagnosis is 48 years (31-71 years)
• Sevenfold increased risk for renal tumors.
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Genetic subtype of Renal cancer 
• Von Hippel-Lindau (VHL) syndrome
• Birt-Hogg-Dubé syndrom
• Hereditary papillary renal cancer

– Hereditary papillary renal cell carcinoma (type 1 papillary)
– Hereditary leiomyomatosis and renal cell cancer (type 2 papillary)

• Tuberous Sclerosis Complex
• Cowden syndrome
• BAP1 Tumor Predisposition Syndrome
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Hereditary papillary renal cell carcinoma 
(type 1 papillary)

• Inherited in an autosomal dominant, 
– MET 7q31

• Multifocal papillary renal cancer (type 1)
• Bilateral.
• Quite rare!
• Almost complete penetrance at age 80.
• Age of detection 50-70 years.
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Hereditary Leiomyomatosis
and Renal Cell Cancer

• HLRCC

• Inherited in an autosomal dominant, 
– FH 1q43

• Cutaneous leiomyomata

• Uterine leiomyomata

• Solitary renal tumors type 2 papillary to tubulo-
papillary to collecting duct carcinomas.

• Renal cell cancer occur in 10-16% of individuals
with HLRCC, median age of detection is 44 years.
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Genetic subtype of Renal cancer 
• Von Hippel-Lindau (VHL) syndrome
• Birt-Hogg-Dubé syndrom
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Tuberous Sclerosis Complex
• Inherited in an autosomal dominant, 

– TSC1 9q34.13(24%) & 
– TSC2 16p13.3(66%) 
– 10% unknown

• Kidney: 5 different renal lesions occur in TSC
– Benign angiomyolipomas (70% of affected individuals)
– Epithelial cysts (20%-30%)
– Oncocytoma (benign adenomatous hamartoma < 1%
– Malignant angiomyolipoma < 1%
– Renal cell carcinoma < 3%

• Skin (hypomelanotic macules, facial angiofibromas, shagreen patches) 

• Brain (cortical dysplasias 90%, subependymal nodules 80% and 
subependymal giant cell astrocytomas, seizures, intellectual disability)

• Heart (rhabdomyomas, arrhythmias) 47-67%.

• Lungs (lymphangioleiomymatosis (LAM)) 10-80%.

• CNS tumors are the leading cause of morbidity and mortality; renal disease is 
the second leading cause of early death.
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Cowden syndrome
• PTEN hamartoma tumor syndrome (PHTS)

• Inherited in an autosomal dominant, 
– PTEN 10q23.31 

• Mucocutaneous lesions:
– Trichilemmomas, acral keratoses, papillomatous lesions and 

mucosal lesions

• Tumor risk:
– 85% lifetime risk for female breast cancer
– 35% lifetime risk for epithelial thyroid cancer, median onset 37 y 
– 35% lifetime risk for renal carcinoma - starting age at risk 40s
– 28% lifetime risk for endometrial cancer
– 9%   lifetime risk for colorectal cancer

• The predominant histology is papillary renal cell carcinoma.
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BAP1 Tumor Predisposition Syndrome
• Inherited in an autosomal dominant, 

– BAP1 3p21.1 

• Atypical Spitz tumors
• Uveal melanoma
• Malignant mesothelioma
• Cutaneous melanoma
• Clear cell renal cell carcinoma
• Basal cell carcinoma

• Median age af ccRCC 47 years

• More than 70 families with the condition have been described in the medical 
literature.
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Genetic subtype of Renal cancer 
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Succinate dehydrogenase renal cell cancer
• Hereditary Paraganglioma-Pheochromocytoma Syndromes

• The genes responsible encode the subunits of the 
mitochondrial enzyme succinate dehydrogenase (SDH).

• Inherited in an autosomal dominant, 
– SDHB 1p36.13
– SDHC 1q23.3
– SDHD 11q23.1 

• Paragangliomas (tumors that arise from neuroendocrine 
tissues symmetrically distributed along the paravertebral 
axis from the base of the skull to the pelvis) 

• Pheochromocytomas (paragangliomas that are confined to 
the adrenal medulla)

• Renal clear cell carcinoma and papillary thyroid carcinoma

• Median age af ccRCC 33- 47 years
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Chromosome 3 translocations

MITF

VHL

BAP1

Gene MITF 
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MITF-related melanoma and renal cell
carcinoma predisposition syndrome

• Inherited in an autosomal dominant, 
– MITF 3p13

• A gain-of-function germline mutation in the MITF 
gene.

• Higher incidence of melanoma, multiple primary 
melanomas and increase in nevus number and size. 

• It may also predispose to co-occurring melanoma and 
renal cell carcinoma and to pancreatic cancer.
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Familial renal cell cancer
• Renal cell carcinoma in families were we do not 

have a detectable germeline mutation.

• Less than 20% of patients with features of 
nonsyndromic inherited RCC have a detectable
mutation in a known familial RCC gene.

• CDKN2B

Germline Mutations in the CDKN2B Tumor Suppressor Gene Predispose to Renal Cell Carcinoma
Mariam Jafri et al. Published July 2015 19



Genetic subtype of Renal cancer 

Hereditary Renal Cancer Syndromes
Naomi B. Haas et al. Adv Chronic Kidney Dis. 2014 January ; 21(1)
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Genetic subtype of Renal cancer 

• Criteria for reference to genetic counseling:

– Renal cancer before age 40
– Bilateral and/or multifocal renal cancer before age 60
– Renal cancer in 2 first-degree relatives
– Known cancersyndrom with increased risk of renal cancer
– Patogenic variant i a gen related to incresed risk of renal

cancer
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Genetic subtype of Renal cancer 

Thank You For Attention!

Questions?


