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Elaine Maria dos Santos Gomes', Fernanda Vaisman', Ana Paula Vidal?,
Rossana Corbo?, Manuel Domingos Gongalves da Cruz?,
Patricia de Fatima dos Santos Teixeira®, Alexandru Buescu®, Mario Vaisman?

ABSTRACT

To evaluate the frequency of thyroid cancer and thyroid dysfunction in first-degree
relatives of thyroid cancer patients, and to determine if there is a difference between familial
and sporadic thyroid cancer. Fifteen first-degree relatives of seven
families with at least two family members with thyroid cancer (TC) were compared with 128
first-degree relatives of 45 families with only one family member affected. Laboratory and ul-
trasound evaluation, fine-needle aspiration biopsy and thyroid surgery were used as normally
done in clinical practice. Thyroid dysfunction was similar between the two groups.
The frequency of TC and autoimmunity in the group that had two relatives with known thyroid
cancer was higher, compared with the families that had sporadic thyroid cancer among their
family members (40% vs. 2%, p = 0.0001). Frequency of TC increases when more
than one member of the family is affected. These findings suggest that these relatives should be
screened more frequently than individuals in families in which only one case of TC is observed.
Arq Bras Endocrinol Metab. 2011;55(5):326-30
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RESUMO

Avaliar a frequéncia de carcinoma de tireoide e disfuncéo tireoidiana em parentes
de pacientes com cancer da tireoide e determinar se ha diferenca entre aqueles com mais de
um familiar acometido e os casos esporadicos. Quinze familiares de sete
familias com dois membros sabidamente acometidos foram submetidos a avaliagao ultrasso-
nografica e laboratorial. Cento e vinte e oito familiares de pacientes com carcinoma de tireoide,
porém sem outros casos na familia, foram utilizados como grupo comparador. Em
relacdo a disfungao tireoidiana, ndo houve diferenga entre os grupos. A frequéncia de carcino-
ma da tireoide e autoimunidade foi maior nos parentes que tinham dois membros da familia
afetados (40% vs. 2%, p = 0.0001). A apresentacao clinica foi semelhante nos dois grupos.

Devido a maior frequéncia de carcinoma de tireoide em parentes que possuem mais de
um familiar afetado, o rastreamento desses individuos talvez deva ser mais intenso do que nos
casos em que ha apenas um caso na familia. Arq Bras Endocrinol Metab. 2011;55(5):326-30

Descritores
Carcinoma familiar nao medular da tireoide; disfungo tireoidiana; nodulos tireoidianos
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INTRODUCTION

hyroid cancer accounts for only 1% of all malignant
tumors, but it is still the most common endocrine
malignancy, with a current estimated incidence of 33,500
new cases per year in the United States (1). Though
most cases of follicular-derived neoplasms are sporadic,
familial forms have been reported, comprising approxi-
mately 5% of cases (2). Familial nonmedullary thyroid
cancer (ENMTC) is defined by the diagnosis of two or
more first-degree relatives with follicular thyroid cancer,
without another familial syndrome (3,4). Currently, it is
estimated that from 3.5% to 6.2% of the cases of non-
medullary thyroid carcinomas are family cancers (5-10).
Most of them are papillary thyroid carcinomas, which are
observed in more than 90% of the cases (11-13).
Genetic inheritance of FNMTC remains unknown,
but it is believed to be an autosomal dominant condi-
tion with incomplete penetrance and variable expressiv-
ity. Genetic analyses of large ENMTC kindreds is the first
step in the identification of putative susceptibility genes
(14,15). However, there is no genetic test that correlates
with phenotype that could be used for therapeutic and
follow-up decisions. In this scenario, it is important that
practitioners are aware of the incidence of thyroid cancer
cases, and of how to follow up relatives of these patients.
There are still some controversial issues regard-
ing clinical presentation and overall disease-free sur-
vival in FNMTC. Several studies found patients with
FNMTC to have increased risk of multifocal disease, local
invasion, and lymph node metastases, leading to higher
recurrence rates, and decreased discase-free survival
(12,13). However, other studies did not find FNMTC
to be more aggressive than the sporadic disease (16,17).
The use of cervical ultrasound examination for
screening asymptomatic patients is increasing. Ultra-
sound enables earlier detection of occult nonpalpable
thyroid cancers in asymptomatic relatives of patients
with FNMTC (9). Uchino and cols. (9) reported a
prevalence of 52% (77/149) in thyroid nodules de-
tected by neck ultrasound screening performed on as-
ymptomatic relatives of patients with ENMTC. Given
the prevalence of thyroid cancer, clustering of sporadic
thyroid cancer in one family may not be rare. It has
been estimated that 62%-69% of families with two af-
fected relatives are sporadic occurrences, whereas the
chance of a sporadic case in families that have three or
more affected members is less than 6% (17). Addition-
ally, nonmalignant thyroid disease is frequently seen in
patients with FNMTC (36%-57%), including follicular
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adenomas, Hashimoto’s thyroiditis, multinodular goi-
ter, hyperthyroidism, and hypothyroidism (5,8).

The aim of this study was to determine the frequen-
cy of thyroid cancer, adenomas and thyroid dysfunc-
tion in first-degree relatives of FNMTC patients and in
sporadic thyroid cancer cases in a tertiary-care center.

SUBJECTS AND METHODS

From all the patients seen at the Endocrine Service for
thyroid cancer, there were seven families with at least
two members affected by thyroid cancer. First-degree
relatives from those 15 patients with papillary thyroid
cancer (PTC) were invited to participate in this stu-
dy (Group 1). They were the third member of these
families to be screened. As a comparison group, first-
-degree relatives of 45 families with only one member
affected by PTC were evaluated (Group 2). All the pa-
tients were followed up as outpatients in the Endocri-
nology Service of Hospital Universitario Clementino
Fraga Filho, Universidade Federal do Rio de Janeiro
(HUCEFE-UFR]). The average number of family mem-
bers in each group was 2.75. However, the average li-
ving first-degree relatives who could potentially be part
of the study was 4.59. The main reasons for not parti-
cipating in the study were the distance between their
homes and the HUCFF (many lived in other cities or
States), and incompatibility between scheduled appoint-
ments and exams with the work routine of the subject.

The inclusion criteria were age between 15 and 80
years, and at least one family carrier of papillary thyroid
carcinoma. All first-degree relatives were invited to par-
ticipate in the study.

The exclusion criteria were presence of family syn-
dromes associated with nonmedullary thyroid carcino-
ma (familial adenomatous polyposis, Cowden’s disease,
Werner’s syndrome, Carney’s complex type 1 etc.).

This study was approved by the Ethics Committee
of the hospital.

Laboratory evaluation

Blood samples for laboratory analysis were collected to
assess thyroid dysfunction by measuring TSH and free

T4 (FT4), and to evaluate autoimmunity the TPO an- ¢

tibody (ATPO). TSH was determined by DPC (Diag-
nostic Products Corporation) Immulite® 2000 chemilu-
minescence TSH third-generation kit. Reference values
(VR), 0.4-4.0 mUI/L; sensitivity, 0.002 mUI/L; intra-
-assay coefficient of variation (CV), 3.8-12.5%; and in-
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by means of DPC Immulite® 2000 chemiluminescence
enzyme-linked immunosorbent assay kit. VR, 0.8-1.9
ng/dL; sensitivity, 0.15 ng/dL; intra-assay CV, 4.4%-
7.5%; and inter-assay CV, 4.8%-9.0%. ATPO analysis
was carried out using DPC Immulite® 2000 kit. Nega-
tive results were equal to or less than 35 IU/mL; intra-
-assay CV 4.3%-5.6%, and inter-assay CV, 7.8%-10.5%.

Thyroid ultrasound examination

In the first evaluation, subjects underwent thyroid ultra-
sound examination for morphological evaluation of the
thyroid gland, using a SIEMENS, MCMDO1AA ultra-
sound machine with linear transducer DTMF 11 MHz.
All ultrasound examinations were performed by the
same radiologist of the Radiology Service of HUCFF.
For further evaluation, patients who showed a no-
dule larger than 1 cm and smaller nodules with at least
three features suggestive of malignancy that had not
been studied previously, or that showed changes over
time, underwent fine needle aspiration biopsy (FNA).
All cytological examinations were read by the same pa-
thologist, who did not have any information on the
patient’s history. Suspicious features were: hypoecho-
genicity, microcalcifications, irregular margins, increa-
sed blood flow in Doppler evaluation, increased antero-
-posterior diameter in relation to transverse diameter
(18,19), and especially regional lymphadenopathy.

Thyroid surgeries

Surgery was indicated during the study based on clini-
cal, laboratory and cytological findings. Patients with
cytological findings indicative of malignancy and inde-
terminate pattern were referred for surgery.

Statistical analysis

Analysis was performed using SPSS software (Version
18.0.1: SPSS Inc, Chicago, IL). Comparison of ca-
tegories was based on Chi-Square and Fisher’s exact
test. Data of continuous variables were expressed as
medians, minimum and maximum values. Mann-
-Whitney’s non-parametric test was use to compare
¢ numeric variables between the groups. Statistical sig-

ificance was set at 5%.

ESULTS

From the 143 family members who agreed to partici-
S pate in the study, 15 (10.5%) had at least two relatives
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with papillary thyroid cancer, and 128 (89.5%) had only
one. About two relatives per “index-case” were evalu-
ated, and most patients were females, in both groups.
Median FT4 and TSH, at the time of PTC diagnosis,
were similar in both groups, but autoimmunity was
more frequent in individuals who had two relatives with
thyroid cancer (26.6 % vs. 5.4%, p = 0.016; Table 1).
Frequency of ultrasound abnormalities, including
cysts and nodules, was similar among the relatives in
the two groups. It is important to mention that four
individuals from Group 1 had their ultrasound examina-
tion and guided fine needle aspiration biopsy performed
outside of our Institution, and their cytology results
were reviewed at the HUCFF by the same patholo-
gist who analyzed the other cases. However, from the
patients who underwent fine needle aspiration biopsy
(7 in the relatives of Group 1, and 17 in the relatives
of Group 2), malignant or indeterminate cytology was
much more frequent (46.6% vs. 4.6%) in the group that
had two relatives with known thyroid cancer. As expec-
ted, histological examination after surgery confirmed
this difference between the two groups (40% vs. 2%,
p = 0.0001). Interestingly, all the relatives from Group 1
patients who showed indeterminate cytology results,
turned out to have thyroid cancer after surgery. This fin-
ding, however, was not observed in Group 2 (p = 0.09).
Clinical presentation of the newly diagnosed thyroid
cancers was similar in both groups regarding size, his-
tology and initial staging. Characteristics of relatives of
FNMTC patients (Group 1) are shown in Table 2.

Table 1. Characteristics of the entire cohort

(?lrgurs; (:r:o:gsz) p-value

Family members/patient 2.1 2.3 0.850
Gender (female) 60% 67.9% 0.562
Age 49 (22-60) 43.5 (15-75) 0.913
Thyroid function tests

TSH 1.45(0.01-39.5) 1.85(0.06-10.6) 0.157

FT4 1.45(1.28-2.24)  1.30(0.71-2.95) 0.890
ATPO + 26.6% 5.4% 0.016
us

Normal 4/11(36.4%)  55/118 (46.6%) 0.75

Abnormal 7/11(63.6%)  63/118 (53.4%)
FNA

Malignant 26.6% 2.3% 0.003

Indeterminate 20% 2.3% 0.019
Final diagnosis

Thyroid cancer 40% 2% 0.0001
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Table 2. Families with known FNMTC (two known cases in the family)

Follow-up of relatives of thyroid cancer patients

Families with FNMTC 1 2 3 4 5 6 7
Number of relatives in the study 3 1 1 2 3 4 1
Relatives with abnormal US results 1 1 0 2 1 1 1
Relatives with abnormal thyroid function test results 1 0 0 0 1 1
(subclinical (subclinical (subclinical
Hyper) Hypo) Hyper)
ATPO + 1 0 0 2 0 1 0
Indication for FNA 1 1 0 2 1 1 1
Relatives with confirmed thyroid cancer 1 1 0 1 1 1 1
Relationship to index case Daughter Son - Mother Sister Mother Sister
Histology PTC PTC - PTC PTC PTC PTC
Age of new cases 49 40 - 48 46 47 39
AJCC stage 1 1 - 2 1 1 1

AJCC: American Joint Committee on Cancer.

As expected, the majority of the families with two
members with known thyroid cancer had at least ano-
ther case diagnosed during the study (6 out of 7 families
had a third member with thyroid cancer, 85.7%). Re-
garding thyroid function, two families had one person
with subclinical hypothyroidism, and one with subclini-
cal hyperthyroidism. Relatives were diagnosed between
the forth and fifth decades and 85.7% (6 relatives) were
stage I. Only one relative was stage 2 because of a 2.3
cm tumor. None of them had lymph node metastases.

DISCUSSION

In this study, the frequency of thyroid structural
and functional alterations in first-degree relatives of
FNMTC patients was analyzed considering either be-
nign or malignant findings. Among the 7 families with
FNMTC followed up in the Endocrine Service of the
HUCFE-UFR], the frequency of thyroid cancer was
46.6%, as opposed to the relatives who had only one
affected family member, and were followed up in the
same institution. Other studies have shown that when
there are two people in a family with NMTC, the risk of
familial syndrome is between 31% and 53%, but when
there are three or more subjects affected with NMTC,
the risk of a familial syndrome exceeds 95% (20,21).
Based on the literature and regarding thyroid
dysfunction and benign lesions, expected frequency
would be 36%-57%, including follicular adenomas,
Hashimoto’s thyroiditis, multinodular goiter, hyper-
thyroidism, and hypothyroidism (5,8). However, the
frequency of benign lesion we observed was lower than
that. This might be due to the relatively small number
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of relatives analyzed per patient. On the other hand,
Hashimoto’s thyroiditis was more frequent in the group
of relatives of ENMTC patients. Other authors reported
that FNMTC patients showed nine times more com-
mon association with lymphocytic thyroiditis (22).

As shown in this study, the majority of the family
members evaluated did not have thyroid cancer. Be-
cause of that, it is still unclear how these individuals
should be followed up. Charkes and cols., found that
the probability of two cases of sporadic differentiated
thyroid cancer in a 9-member first-degree family was
about 40%, and that a significant majority of two-hit
families were composed of sporadic cases only. They
recommended that clinical and genetic investigations
of FNMTC should focus on families of three or more
affected members.

Even though there were a small numbers of families
with FNMTC, newly-diagnosed cases did not have a
more aggressive presentation, and in this study it was
not possible to determine if they occurred earlier, be-
cause these new cases were from different generations.
However, some studies demonstrated that patients with
familial papillary thyroid carcinoma display an imbalan-
ce of the telomere-telomerase complex in peripheral
blood, characterized by short telomeres, and hTERT
gene amplification and expression. These features may
be implicated in the inherited predisposition to deve- :
lop familial papillary thyroid carcinoma, and decreased
telomere length may play a role in age-related genetic
instability, so that cancer appears in early ages (23,24).

This study has important limitations. In both groups,

not all the first-degree relatives were evaluated. Thus, =

some cases might have been missed. Furthermore, some &
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cases of microcarcinoma might also have been missed
due to the fact that not all the individuals underwent
surgery because of ethical considerations. In addition,
the number of first-degree relatives of families with two
or more known patients with PTC (Group 1) is nearly
9 times less than the number of first-degree relatives of
families with only one known patient with PTC (Group 2),
which might have affected statistical analysis.

This study shows the importance of FNMTC as
a distinct clinical entity, but follow-up of first-degree
relatives of these patients is still controversial. Recom-
mendations are that all members of affected families,
even asymptomatic ones, should to be assessed accor-
dingly. Because genetic testing for ENMTC is unavaila-
ble, it is imperative that these individuals undergo care-
ful history analysis and thorough physical examination.
This should be followed by ultrasound examination of
the thyroid gland and cervical lymph nodes, and fine
needle aspiration biopsy, when thyroid nodules or sus-
picious nodules are identified, followed by appropriate
surgical treatment. However, this conduct is based on
single center or opinion of experts. Because of that, it is
important to know the frequency of the disorder in di-
fferent population, data that might help us understand
tamilial penetrance and determine the ideal follow-up
regimen for these individuals.

Disclosure: no potential conflict of interest relevant to this article
was reported.
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