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Background: Familial nonmedullary thyroid carcinoma (FNMTC) is frequently detected, but the prevalence or
the aggressiveness of FNMTC is still unclear. We aimed to investigate the prevalence, clinical characteristics, and
prognosis of FNMTC.
Methods: This study included 3056 nonmedullary thyroid carcinoma (NMTC) patients who were pathologically
confirmed to exhibit differentiated thyroid carcinoma from January 1962 through March 2010. The duration of
follow-up was 6.2 – 6.2 years.
Results: The prevalence of FNMTC was 9.6%; 37.9% of the FNMTC patients exhibited a parent-offspring
relationship, and 62.1% exhibited a sibling relationship. FNMTC was smaller in tumor size (1.2 – 0.9 vs.
1.4 – 1.1 cm) and more multifocal (33.6% vs. 27.0%) than sporadic cases. FNMTC presented higher recurrence
rates (29.5% vs. 19.8%) and shorter recurrence-free survival than sporadic NMTC ( p = 0.046). When we com-
pared sporadic NMTC with parent-offspring or sibling FNMTC separately, parent-offspring FNMTC was more
multifocal (39.3% vs. 27.0%), while sibling FNMTC was more prevalent in female patients (89.6% vs. 82.5%) and
presented smaller tumors (1.2 – 0.8 vs. 1.4 – 1.1 cm) than sporadic NMTC. The recurrence rate was higher than
that of sporadic NMTC in parent-offspring FNMTC (35.6% vs. 19.8%) but not in sibling FNMTC. Among the 123
parent-offspring FNMTC cases, the second generation exhibited an earlier age at the diagnosis (38 – 11 vs. 57 – 11
years), more extrathyroidal invasion (57.8% vs. 29.4%), a higher recurrence rate (50.0% vs. 19.0%), and shorter
recurrence-free survival ( p = 0.015) than the first generation.
Conclusion: FNMTC was found to have a very high prevalence in our population. Parent-offspring FNMTC
demonstrated higher recurrence than sporadic NMTC; specifically, the second generation of parent-offspring
FNMTC cases exhibited more aggressive clinical characteristics than the first generation.

Introduction

Thyroid carcinoma is the most common endocrine
cancer, and its incidence has been rapidly increasing. In

particular, the incidence of thyroid carcinoma in Korea in-
creased more than 5-fold from 1999 (7.2 per 100,000) to 2007
(38.1 per 100,000) (1). Therefore, it is important to identify
patients at high risk for thyroid cancer. It is known that pa-
tients who have previously been exposed to radiation in their
neck area (2) or who have familial histories of certain heredi-
tary cancers have an increased risk of thyroid cancer (3), but
the number of such patients is low.

Some previous studies have shown that first-degree rela-
tives of patients with thyroid cancer have an increased risk of
thyroid cancer (4,5) and that a family history of thyroid cancer
is considered one of the risk factors for thyroid carcinoma.
Some susceptibility genes have been suggested, although
they have not been clearly identified yet (6). Familial
nonmedullary thyroid carcinoma (FNMTC) is defined as
occurring when two or more first-degree relatives have
nonmedullary thyroid carcinoma (NMTC) in the absence of
other known associated cancers (7,8). The reported prevalence
of FNMTC is *5% (9–14), but the number of subjects in most
studies has been less than 1000, except in Japanese studies, so
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the exact prevalence of FNMTC is still unclear. There also exist
controversies regarding the prognosis of FNMTC; some re-
searchers have reported that FNMTC is associated with bad
prognoses (9,13,15,16), while others have found no difference
between the prognoses of FNMTC and NMTC (10–12,14,17).
If FNMTC is related to a poor prognosis, then it is important to
adequately treat these patients. However, the prognostic
value of FNMTC is not yet clear.

In this study, we took detailed familial histories of thyroid
cancer from 3056 patients who visited our clinic, and we in-
vestigated the prevalence and the clinical characteristics, in-
cluding the long-term outcomes of FNMTC, among this
relatively large group of NMTC patients.

Materials and Methods

Patients and methods

This study included patients who were pathologically
confirmed to have differentiated thyroid carcinoma from
January 1962 through March 2010 and who were followed up
at the Seoul National University Hospital. We retrospectively
surveyed the family histories of differentiated thyroid carci-
noma in all patients who visited our clinic from February 2009
to June 2010. We directly asked the patients whether they had
any first-degree relatives who had been diagnosed with thy-
roid cancer. First-degree relatives included parents, offspring,
and siblings (5). The FNMTC group included the patients
whose first-degree relative(s) was (were) also followed in our
hospital or who were confident that their first-degree rela-
tive(s) had been diagnosed with thyroid cancer after opera-
tions. Patients with prior exposure to radiation and with
coexisting anaplastic thyroid carcinoma, medullary thyroid
carcinoma, malignant lymphoma, or other inherited familial
cancer syndromes (e.g., familial adenomatous polyposis,
Gardner’s syndrome, Cowden’s disease, Carney’s complex,
and Werner’s syndrome) were excluded from this study.
Among the 3056 total patients, 2738 had sporadic NMTC, and
318 had FNMTC. Among the 318 FNMTC cases, 28 related
pairs (56 patients) were followed together at the Seoul Na-
tional University Hospital, and the other 262 patients’ family
members were followed up at other hospitals. To more pre-
cisely quantify the prevalence of FNMTC, we calculated the

prevalence after excluding 28 of the related patients from the
FNMTC group and from the total patient number. However,
when we compared the clinicopathologic characteristics, we
included all 318 FNMTC patients. The mean follow-up period
from the diagnosis of thyroid cancer to the most recent hos-
pital visit was 6.2 – 6.2 years (range 0.3–48.5 years), and there
was no difference between FNMTC and sporadic NMTC in
the follow-up period (Table 1).

To compare the clinicopathologic characteristics of FNMTC
and sporadic NMTC, the following parameters were exam-
ined and analyzed: age at the diagnosis of NMTC, sex,
histopathology, tumor size, lymph node metastasis, multi-
focality, extrathyroidal invasion, combined chronic thyroid-
itis, treatment with radioactive iodine, staging, recurrence risk
stratification, and recurrence. Recurrence was defined as lo-
coregional or distant, which was confirmed by histology or a
whole-body scan and serum thyroglobulin following radio-
active iodine therapy. We subdivided FNMTC into sibling
FNMTC and parent-offspring FNMTC. Sibling FNMTC was
further divided into two groups, one group consisting of pa-
tients with only one sibling and the other group consisting of
patients with two or more siblings. Parent-offspring FNMTC
was also divided into two groups, one group containing
parents of a single offspring and the other group including
parents with two offspring. The study’s protocol and survey
were approved by the Seoul National University Hospital
Institutional Review Board.

Statistical analysis

All continuous variables were expressed as means – SDs.
Statistical analyses were performed using Pearson’s chi-square
test or Student’s t-test. Recurrence-free survival curves were
drawn using the Kaplan-Meier method and were statistically
analyzed with the log-rank test. A p-value < 0.05 was consid-
ered statistically significant. These analyses were performed
using SPSS for Windows (SPSS 15.0; SPSS, Inc., Chicago, IL).

Results

Prevalence of FNMTC

Among the total of 3056 NMTC patients, 318 had family
histories of NMTC, and the prevalence of FNMTC was 9.6%

Table 1. Number of Patients According to the Diagnostic Periods and Relationships

of Affected First-Degree Family Members of Familial Nonmedullary Thyroid Carcinoma Families

Year of diagnosis Total Before 2000 2000–2004 2005–2010

Number (na) 3056/3028a 542/510a 598/596a 1946/1922a

Sporadic NMTC n 2738 (89.6%) 509 (90.2%) 539 (90.1%) 1740 (89.2%)
Mean F/U duration (years) 6.2 – 6.2 17.6 – 5.7 7.7 – 1.4 2.6 – 1.4

Familial NMTC 318/290a (9.6%) 53/51a (10.0%) 59/57a (9.6%) 206/182a (9.4%)
Mean F/U duration (years) 6.2 – 6.6 18.9 – 5.7 7.3 – 1.2 2.7 – 1.5

Parent-offspring (total) 123/110a (3.6%) 21/20a (3.9%) 28/28a (4.7%) 75/62a (3.2%)
Parent-one-offspring 117/104a (3.4%) 18/17a (3.3%) 25/25a (4.2%) 75/62a (3.2%)
Parent-two or more-offspring 6/6a (0.2%) 3/3a (0.6%) 3/3a (0.5%) 0/0a (0%)

Siblings (total) 195/180a (6.0%) 32/31a (6.1%) 31/29a (4.9%) 131/120a (6.2%)
Two siblings 185/171a (5.7%) 31/30a (5.9%) 30/28a (4.7%) 123/113a (5.9%)
Three-or-more siblings 10/9a (0.3%) 1/1a (0.2%) 1/1a (0.2%) 8/7a (0.3%)

aThe number was calculated by counting the patient whose other family member(s) was (were) also followed up in our clinics as ‘‘one’’
patient (total 28 families, 56 patients), and used for the calculation of prevalence (%).

NMTC, nonmedullary thyroid carcinoma; F/U, follow-up.
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(290/3028). As shown in Table 1, to exclude the confounding
effects of the duration of the follow-up, we calculated the
prevalence of FNMTC in different diagnostic periods (before
2000, 2000–2004, and 2005–2010), and the prevalence of
FNMTC was greater than 9% during all periods of time, re-
gardless of the duration of follow-up. In the 318 FNMTC
patients, 35.9% exhibited a one-parent and one-offspring re-
lationship, 2.0% a one-parent and two-sibling relationship,
59.0% a two-sibling relationship, and 3.1% a three-or-more
sibling relationship (Table 1). The prevalence of offspring or
sibling FNMTC was also similar among the different periods.

Comparison of clinicopathological characteristics
of sporadic and familial NMTC

The clinicopathological characteristics of sporadic NMTC
and FNMTC are shown in Table 2. Tumor size was smaller in
FNMTC than in sporadic NMTC (1.2 – 0.9 vs. 1.4 – 1.1 cm,
p = 0.005). Multifocality was more frequent in FNMTC than in
sporadic NMTC (33.6% vs. 27.0%, p = 0.014). There were no
significant differences between the two groups with regard to
the other parameters. When we compared the clinicopathologic
parameters between sporadic NMTC and parent-offspring or
sibling FNMTC separately, we found that parent-offspring
FNMTC was more multifocal (39.3% vs. 27.0%, p = 0.003) than
sporadic NMTC, and we also found that sibling FNMTC was
more prevalent in female patients (89.6% vs. 82.5%, p = 0.037)
and presented a smaller tumor size (1.2 – 0.8 vs. 1.4 – 1.1 cm,
p = 0.021) than sporadic NMTC.

We also evaluated whether there were any differences in the
clinicopathologic parameters between parent-offspring and
sibling FNMTC (Table 2). Women more commonly exhibited
sibling FNMTC (89.7% vs. 79.7%, p = 0.013), and the age at di-
agnosis was younger in parent-offspring FNMTC; however, this
difference was not significant (45 – 15 vs. 48 – 10 years, p = 0.071).
No significant differences were found in the other parameters.

To minimize the influence of the follow-up periods, we
compared the clinicopathologic characteristics of FNMTC and

sporadic NMTC patients who were diagnosed before 2005
because they had relatively long follow-up periods (12.3 – 6.5
years). However, the results were not different from those of
the total group of patients above (data not shown).

Recurrence rate and recurrence-free survival
of FNMTC and sporadic NMTC

In addition to the recurrence rate we analyzed recurrence-
free survival between FNMTC (n = 122) and sporadic NMTC
(n = 1179) in patients who were followed up for more than 5
years to minimize the influence of follow-up periods. The
recurrence rate was higher in FNMTC (29.5% vs. 19.8%,
p = 0.018) and in parent-offspring FNMTC (35.6% vs. 19.8%,
p = 0.011) than in sporadic NMTC (Table 2). As shown in
Figure 1, the recurrence-free survival of FNMTC patients was
significantly shorter than that of sporadic NMTC patients
( p = 0.046 by the log-rank test). This difference can be attrib-
uted to parent-offspring FNMTC (Fig. 1, p = 0.019 by log-rank
test), as no differences were found in the recurrence-free
survival rates of sibling FNMTC and sporadic NMTC.

Comparing familial NMTC with two versus
three or more affected members

It has been suggested that the probability of developing
FNMTC is greater than 99% if three or more family members
are affected (18). Thus, we compared the clincopathological
characteristics and recurrence-free survival rates of patients
with two affected family members (n = 302) and those with
three or more affected family members (n = 16). However,
with the limited number of subjects, we could not find any
differences between the two groups (data not shown).

Comparing the clinicopathological differences between
the first (parent) and second (offspring) generation

We examined the differences between the first and second
generations in parent-offspring FNMTC. As shown in Table 3,

Table 2. Demographic and Disease Characteristics of Sporadic

and Familial Nonmedullary Thyroid Carcinoma Patients

Familial NMTC (n = 318)

Sporadic NMTC Total Sibling Parent-offspring
(n = 2738) (n = 318) (n = 194) (n = 118)

Age at diagnosis (years) 47 – 11 47 – 12 48 – 10 45 – 15
Female sex rate (%) 82.5 85.8 89.7a,b 79.7
Histopathology (% of papillary carcinoma) 94.8 96.2 97.4 94.0
Tumor size (cm) 1.4 – 1.1 1.2 – 0.9a 1.2 – 0.8a 1.3 – 1.1
LN metastasis (%) 33.9 39.9 41.2 36.4
Multifocality (%) 27.0 33.6a 30.9 39.3a

Extrathyroidal invasion (%) 45.3 46.4 45.9 48.5
Combined chronic thyroiditis (%) 23.0 27.9 30.6a 23.5
TNM staging (%)c 52.4/8.2/38.4/1.0 53.4/7.6/38.6/0.4 50.6/8.6/40.2/0.6 59.0/6.0/35.0/0.0

T (%)d 36.3/4.4/58.8/0.5 33.6/4.5/61.9/0.0 35.1/3.0/61.9/0.0 32.0/7.2/60.8/0.0
N (%)e 58.0/42.0 53.1/46.9 51.2/48.8 57.3/42.7
M (%)f 98.4/1.6 98.7/1.3 99.0/1.0 99.2/0.8

ATA risk (%)g 56.8/35.9/7.3 55.6/36.7/7.7 55.6/34.4/10.0 54.9/42.2/2.9
Recurrence rate (%) 19.8 29.5a 26.8 35.6a

ap < 0.05 versus sporadic NMTC, bp < 0.05 versus parent-offspring FNMTC, cstage 1/2/3/4 rate, dT 1/2/3/4, eN 0/1, fM 0/1, gATA
recurrence risk stratification, low/intermediate/high risk rate.

FNMTC, familial nonmedullary thyroid carcinoma; LN, lymph node; ATA, American Thyroid Association.
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the age at diagnosis was younger in the second generation
(38 – 11 vs. 57 – 11 years, p < 0.0001). Additionally, the second
generation presented more extrathyroidal invasion (57.8% vs.
29.4%, p = 0.011), a higher recurrence rate (50.0% vs. 19.0%,
p = 0.030), and a shorter recurrence-free survival period (Fig. 2,
p = 0.015 by log-rank test) than the first generation. Using the
American Thyroid Association’s recurrence risk stratification,
the second generation had a higher risk rate than the first
generation (53.0% vs. 22.2%, p = 0.009).

Discussion

In this study, we found that the prevalence of FNMTC in
Korea was very high, up to 9.6%, and the second generation of
FNMTC patients exhibited poorer long-term prognoses than
the sporadic NMTC patients.

The reported prevalence of FNMTC was *5% of cases,
varying from 2.5% to 11.3% (9–14). Our study showed that the
prevalence of FNMTC in the Korean population was 9.6%;
37.9% of these cases were parent-offspring relationships, and
62.1% were sibling relationships. This rate is quite high and is
comparable with the prevalence in Italy (9) and in the United
States (14). However, due to the high 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

FIG. 1. Recurrence-free survival curves of sporadic non-
medullary thyroid carcinoma (NMTC), familial NMTC
(FNMTC), and sibling-related and parent-offspring–related
FNMTC. Total FNMTC (solid black line) and parent-
offspring–related FNMTC patients (solid gray line) had a
shorter recurrence-free survival than sporadic NMTC pa-
tients (short-dotted black line) ( p < 0.05 by log-rank test).
Sibling FNMTC (dotted gray line) patients showed no sig-
nificant difference than sporadic FNMTC patients.

Table 3. Demographic and Disease Characteristics of First- and Second-Generation Patients

Among Parent-Offspring Familial Nonmedullary Thyroid Carcinoma

Parameters First generation (n = 43) Second generation (n = 75) p

Age at diagnosis (years) 57 – 11 38 – 12 < 0.0001
Female sex rate (%) 83.7% 77.3% 0.407
Histopathology (% of papillary carcinoma) 95.3 93.2 0.631
Tumor size (cm) 1.4 – 1.4 1.2 – 0.8 0.499
LN metastasis (%) 27.9 41.3 0.270
Multifocality (%) 37.2 40.0 0.765
Extrathyroidal invasion (%) 29.4 58.5 0.006
Combined chronic thyroiditis (%) 25.0 23.9 0.889
TNM staging (%)a 35.1/8.1/56.8/0.0 73.0/4.8/22.2/0.0 0.014

T staging (%)b 34.3/5.7/60.0/0.0 30.6/8.1/61.3/0.0 0.874
N staging (%)c 63.3/36.4 53.6/46.4 0.383
M staging (%)d 100.0/0.0 98.7/1.3 0.447

ATA riske 75.0/22.2/2.8 43.9/53.0/3.0 0.009
Recurrence rate (%) 19.0 50.0 0.030

aStage 1/2/3/4 rate.
bT 1/2/3/4.
cN 0/1.
dM 0/1.
eATA recurrence risk stratification, low/intermediate/high risk rate.

FIG. 2. Recurrence-free survival curves of the first- and
second-generation FNMTC patients. The second-generation
patients (solid line) showed shorter recurrence-free survival
than the first-generation patients (dotted line) ( p < 0.05 by
log-rank test).
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with two affected relatives are sporadic occurrences (19).
Approximately 95% of our FNMTC families had two affected
family members; thus, if we applied the estimated percent-
ages to our study, the true prevalence of FNMTC could have
been roughly 3–4%, which is still a high prevalence.

The reason for the higher prevalence of FNMTC in this
study is unclear. Recently, the incidence of thyroid cancer has
increased surprisingly, probably due to the increased detec-
tion of earlier, smaller thyroid cancers (20–22). Since 2007, the
age-standardized incidence rate of thyroid cancer ranked
highest among Korean women (64.8% per year) and was
38.1% per year in the entire Korean population (1). To exclude
the possible confounding effects on the high prevalence
of FNMTC of increased screening among family members of
recently diagnosed patients, we calculated the prevalence of
FNMTC according to the period of diagnosis and the duration
of follow-up. The prevalence of FNMTC did not depend on
the duration of follow-up, and the percentages of patient-
offspring and sibling relationships were also similar during
each period (Table 1). Interestingly, the prevalence of FNMTC
before 2000 was also 10% over 17.6 – 5.7 or 18.9 – 5.7 years
of follow-up for sporadic NMTC or FNMTC, respectively.
This result implies that the prevalence of FNMTC is high
in the Korean population regardless of frequent diagnosis
using ultrasound screening. Considering the duration of the
follow-up periods, the prevalence of FNMTC in recently di-
agnosed patients (2005–2010) could increase because of more
screening within families.

At the same time, we should consider the possible con-
founding effects of coexisting chronic autoimmune thyroiditis.
It has been suggested that chronic autoimmune thyroiditis is
commonly associated with papillary thyroid carcinoma (23,24).
Chronic thyroiditis is the autoimmune disease that most
commonly exhibits familial aggregation, and the reported
prevalence of positive thyroid peroxidase antibodies is 9.2–
11.3% (25–28). In our study, the prevalence of combined
chronic autoimmune thyroiditis in FNMTC was 27.9%; in
particular, coexisting chronic autoimmune thyroiditis was
more common in sibling FNMTC cases than in sporadic NMTC
cases (30.6% vs. 23.0%, p < 0.05). Thus, the high coexistence of
chronic autoimmune thyroiditis may have contributed to the
high prevalence of FNMTC in this study. However, the prev-
alence of coexisting chronic autoimmune thyroiditis was not
different between parent-offspring FNMTC cases and sporadic
NMTC cases, and the difference between sibling FNMTC and
sporadic NMTC cases was only 7%; thus, the confounding ef-
fects of coexisting chronic thyroiditis were not significant.

Genetic abnormalities could lead to FNMTC, and although
the genes responsible for FNMTC have not been characterized
to date, six potential regions have been identified: MNG1
(14q32), TCO (19p13.2), fPTC/PRN (1q21), NMTC1 (2q21),
FTEN (8p23.1–p22), and the telomere–telomerase complex
(17). Our population had a relatively homogenous genetic
background (all of the patients were Korean); therefore, ge-
netic analysis including these six candidate genes could pro-
vide useful information and might explain the reason for the
higher prevalence of FNMTC in our population.

Whether FNMTC is more aggressive than sporadic NMTC
remains controversial. Most studies have reported that pa-
tients with FNMTC had increased risks of multifocality (9,13),
local invasion, and lymph node metastases (15), leading to
higher recurrence rates and decreased disease-free survival

(9,13,16,29). However, some other studies have not found
FNMTC to be more aggressive than sporadic disease (10–
12,14,17). In addition, some studies have reported that pa-
tients with FNMTC presented earlier cancer onset (16) or
smaller primary tumors (30,31). In our study, FNMTC cases
exhibited greater multifocality, a higher recurrence rate, and
shorter recurrence-free survival than sporadic NMTC cases.

When we subdivided FNMTC into parent-offspring and
sibling FNMTC and compared each of them with sporadic
NMTC, only parent-offspring FNMTC, specifically the off-
spring (second generation), exhibited higher extrathyroidal
invasion, higher ATA risk (32), and a higher recurrence rate
than sporadic NMTC, while sibling FNMTC exhibited no
difference in prognosis. However, in sibling FNMTC, the
tumor size was smaller, coexisting chronic autoimmune thy-
roiditis was more prevalent, and the prevalence in female
patients was higher than sporadic NMTC. Until now, there
have been no studies comparing parent-offspring FNMTC or
sibling FNMTC with sporadic NMTC. Our results suggest
that parent-offspring FNMTC might have a more aggressive
prognosis than sibling FNMTC. However, it is possible that
the prognosis of sibling FNMTC was attenuated by chronic
autoimmune thyroiditis. Sibling FNMTC included more
frequent coexisting chronic autoimmune thyroiditis than
parent-offspring FNMTC, and papillary thyroid carcinoma
combined with chronic autoimmune thyroiditis exhibited a
smaller tumor size, a lower recurrence rate, and a more fa-
vorable prognosis (33–35). Therefore, the smaller tumor size
and the greater percentage of female patients in sibling
FNMTC were also explained by more frequent coexisting
chronic autoimmune thyroiditis.

FNMTC is usually indistinguishable from sporadic NMTC
by family history, histology, or genetics (8). However, it has
been suggested that the probability of a sporadic case in
families with three or more affected members is less than 6%
(19), and Triponez et al. reported that patients with three or
more affected family members had significantly lower sur-
vival rates than controls (36). Thus, we evaluated the prog-
nosis of FNMTC in those three or more affected members, but
we failed to demonstrate poor prognoses in these cases be-
cause there were only 16 individuals (Table 1).

In recent studies, the second generation in parent-offspring
FNMTC was associated with an earlier age at diagnosis,
greater multifocality (9,37), and a higher metastasis rate (9). In
accordance with previous results, we found that the second
generation was diagnosed with thyroid cancer at a younger
age (Table 3), supporting the presence of ‘‘genetic anticipa-
tion,’’ a phenomenon defined as the occurrence of a genetic
disorder at progressively earlier ages and with increased se-
verity in successive generations (9,37), in FNMTC. The mean
ages at diagnosis of the second generation were 27 and 31 in
the previous two studies and 38 years in our study. In addi-
tion, the second generation had more extrathyroidal invasion
and a higher recurrence rate than the first generation, which
suggested that FNMTC diagnosed in the second generation
requires more aggressive treatment than sporadic NMTC. If
we consider only the high prevalence of FNMTC and the
poorer prognosis in second-generation cancer, then screening
for thyroid cancer should start at least in the early 30s in the
offspring of patients with thyroid cancer. However, thyroid
cancer usually shows good prognostic behavior, and there is
no diagnostic method to detect true FNMTC at the present
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time. Thus, routine ultrasound screening in the offspring
should not be recommended, but a careful evaluation should
be performed if the offspring has a thyroid nodule, especially
when there are any sonographically suspicious findings (38).

We were able to confirm the diagnoses of 56 family members
in the FNMTC group who were also followed at our hospital,
while we could not ascertain whether the relatives of the other
290 FNMTC patients had been diagnosed with thyroid cancer.
However, we included the patients as FNMTC only when the
patient was confident that they had family member who was
diagnosed with thyroid cancer after operations. Therefore, we
expect that the error rate was low. However, the lack of con-
firmation of the index cases is a limitation of our study. It is
regrettable that we could not compare the index cases with
their family members, because those results would have sup-
plied us with valuable information.

In summary, the prevalence of FNMTC in our study was
9.6%, which is higher than that reported in other studies.
FNMTC with a parent-offspring relationship exhibited a
poorer prognosis than sporadic NMTC. The second genera-
tion in parent-offspring FNMTC was diagnosed at an earlier
age and had a higher recurrence rate. These findings suggest
that we should take careful familial histories of thyroid cancer
patients and make decisions about treatment or diagnostic
modalities after considering family incidence in NMTC pa-
tients with thyroid cancer or nodules.
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