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Thyroid cancer, the commonest of endocrinemalignancies, continues increasing in incidence being the 5thmore
prevalent cancer among women in the United States in 2012. Familial thyroid cancer has become a well-
recognized, unique, clinical entity in patients with thyroid cancer originating from follicular cells, that is,
nonmedullary thyroid carcinoma. Hereditary nonmedullary thyroid cancer may occur as a minor component
of familial cancer syndromes (familial adenomatous polyposis, Gardner's syndrome, Cowden's disease, Carney's
complex type 1, Werner's syndrome, and papillary renal neoplasia) or as a primary feature (familial
nonmedullary thyroid cancer [FNMTC]).
Although there is some controversy, some epidemiologic and clinical kindred studies have shown that FNMTC is
associated with more aggressive disease than sporadic cases, with higher rates of multicentric tumours, lymph
node metastasis, extrathyroidal invasion, and shorter disease-free survival. This way, preventing screening will
allow earlier detection, more timely intervention, and hopefully improved outcomes for patients and their fam-
ilies. On the other hand, in the last years, an important number of genetic studies on FNMTChave beenpublished,
trying to determine its genetic contribution. However, the genetic inheritance of FNMTC remains unclear; but it is
believed to be autosomal dominantwith incomplete penetrance and variable expressivity. This paper provides an
extensive overview of FNMTC from several points of view. Firstly, the impact of early detection on prognosis, sec-
ondly, the management and follow-up of FNMTC patients, and finally, the role of susceptibility loci, microRNAs
(miRNAs) and telomerases in recently identified isolated cases of FNMTC.

© 2014 Elsevier B.V. All rights reserved.
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1. Introduction

Thyroid cancer (TC) is themost common endocrinemalignancy and
its incidence has been increasing sharply since themid-1990s, being the
fastest-increasing cancers in both men and women in United States [1].
Increased medical surveillance, the effect of environmental factors and
more sensitive diagnostic tests, such as ultrasound and confirmation
via fine-needle aspiration, are thought to account for this increased inci-
dence [2]. There is significant disparity in thyroid cancer incidence by
gender. TC is more common in women (approximately 3:1 ratio) be-
coming the 5th more prevalent cancer among women [1]. Some inves-
tigators have suggested that the higher rate of papillary thyroid cancer
in women may be due to reproductive, hormonal and dietary factors,
but the molecular factors that account for gender disparity in thyroid
cancer incidence are unknown [3].

TC is a general term that comprises two main groups of neoplasias,
depending on the cell type affected by the malignant transformation.
1) Carcinomas originating from the follicular epithelium, referred to as
nonmedullary thyroid cancer (NMTC) representing more than 95% of
all TC; and 2) carcinomas originating from the parafollicular thyroid C
cells, referred to as medullary thyroid cancer (MTC) accounting less
than 5% of all TC. There are four histologic subtypes of NMTC: papillary
(PTC) (85%), follicular (FTC) (11%), Hürthle cell (HTC) (3%) and the an-
aplastic histotype (ATC) (1%) [4].

Histologically, PTCs are composed of well differentiated epithelial
cells and can be distinguished by distinctive nuclear alterations includ-
ing pseudoinclusions, grooves, and chromatin clearing (Fig. 1A). PTC

incidence is remarkably high in developed countries, it is typically
slow growing, and when it spreads it usually metastasizes to local
lymph nodes [5]. On the other hand, FTC lacks themorphological nucle-
ar features of PTC (Fig. 1B), which tends to be more aggressive and pro-
duces distant metastasis rather than lymph node invasion [6]. Although
some PTC and FTC behave aggressively, the vast majority can be man-
aged effectively. An important histologic variant of FTC is the oncocytic
(Hürthle cell, oxyphilic) follicular carcinoma composed of eosinophilic
cells repleted with mitochondria [7]. ATCs, the most uncommon form
of NMTCs, are characterized by undifferentiated cells with high mitosis
rate, necrotic areas, spindle-like cell morphologies as well as giant and
occasionally squamous cells. ATC behaves very aggressively, rapidly in-
vades adjacent tissues and is considered one of the most lethal human
cancers [5].

NMTC is prevalently sporadic, but evidence of a familial inheritance
is accumulating over the last years with prevalence from 5–10% in dif-
ferent series [8]. The first description of familial nonmedullary thyroid
cancer was reported in 1955 by Robinson and Orr in monozygotic
twins [9], and since then, numerous cases of FNMTC were reported
until FNMTC was recognized as a distinct clinical entity [10]. It is
named as familial non-medullary thyroid carcinoma (FNMTC) and it is
defined by the diagnosis of two or more first-degree relatives with thy-
roid cancer of follicular cell origin without another familial syndrome.
Several large case–control studies have reported the heritability of
FNMTC to be one of the highest of all cancers [11] (Fig. 2). FNMTC
may occur as aminor component of familial cancer syndromes (Adeno-
matous polyposis of colon (FAP), Gardner's syndrome, Cowden's

Fig. 1.Histopathologyof the twodifferentiated subtypes of non-medullary thyroidneoplasias: A. Papillary thyroid cancer (PTC) characterized by distinctive nuclear alterations; B. Follicular
thyroid cancer (FTC) without the morphological nuclear features of PTC.
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