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A B S T R A C T

An important emerging role of the surgical pathologist besides the traditional tasks of establishment of the
diagnosis and documentation of prognostic and predictive factors, is to recognize the possibility of a hereditary
condition in cases where the histology is suggestive for a familial cancer syndrome. In recent years, the
knowledge regarding all of the above roles, including the role of recognition of familial cancer, has particularly
expanded in renal neoplasms with the close scrutiny to morphology, molecular correlates and clinical features of
the different sub-types of renal cell carcinoma. Awareness of these clinically distinctive sub-types and their
associated histologic clues will prompt the pathologist for further immunohistochemical or molecular work up,
to look for clinical information to support the suspected diagnosis of familial cancer, to alert managing physi-
cian/s to look for stigmata of history of familial cancer, which will permit triaging patients and their families for
appropriate genetic counseling. This review provides a comprehensive review of the known sub-types of renal
cell carcinoma that have a predilection to occur in the setting of hereditary disease; examples include renal
cancers occurring in the background of von Hippel Lindau disease, hereditary leiomyomatosis and renal cell
carcinoma syndrome, tuberous sclerosis, Birt Hogg Dube syndrome and succinate dehydrogenase deficiency.
Herein we focus on diagnostic clues for renal tumors occurring in a non-pediatric setting that should prompt
their correct recognition and reiterate the importance of the correct diagnosis.

Introduction

Most renal cell carcinomas (RCC) are sporadic, but it is estimated
that 2–4% of RCC are associated with inherited tumor syndromes.1

Many tumor syndromes predispose patients to develop a specific his-
tological type of RCC (Table 1). The von Hippel Lindau (VHL) disease is
the most common familial renal cancer syndrome and is associated with
clear cell renal carcinoma, associated with mutations in the VHL gene
and loss of the wild-type VHL-allele.2 Patients with hereditary papillary
renal carcinoma syndrome (HPRCC) have a germline activating muta-
tion in the MET-proto-oncogene, which can cause renal cancers with
papillary type 1 histology.3,4 The hereditary leiomyomatosis and renal
cell carcinoma syndrome (HLRCC), which is caused by germline loss-of-
function mutations in the Fumarate-Hydratase (FH) gene are associated
with a specific renal tumor type and uterine smooth-muscle tumors.5,6

The hyperparathyreoidism-jaw tumor (HPT-JT) syndrome is associated
with parathyroid adenomas, fibro-myalgious tumors of the jaw and

renal tumors. This syndrome is caused by germline mutations in
HRPT2.7 The Birt-Hogg-Dubé syndrome (BHD) is associated with an
increased risk for renal cancers of various histological types, such as
chromophobe RCC and hybrid oncocytic tumors.8 Other hereditary
tumor syndromes with development of renal cancers include succinate
dehydrogenase (SDHB)-deficient renal cell carcinoma,9 tuberous
sclerosis (TS)10 and Cowden's disease,11 caused by alterations of SDHB,
TSC1, TSC2 and PTEN. Familial pediatric renal tumor syndromes in-
clude the familial nephroblastoma, the WAGR-syndrome with Wilms
tumor, Aniridia, Genitourinary malformations and mental Retardation,
the Denys-Drash-syndrome, characterized by Wilms tumor, mesangial
sclerosis and pseudohermaphroditism. The Beckwith Wiedemann-syn-
drome is characterized by Wilms tumor, hemihypertrophy, macro-
glossia, omphalocele and visceromegaly. Herein we focus on tumors
occurring in the non-pediatric setting, although some of the tumor types
we discuss may occur in young patients. Awareness of clinically dis-
tinctive renal neoplasms and their associated histologic clues will
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