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SUMMARY

It is unclear whether familial non-medullary thyroid carcinoma (FNMTC) is more aggressive than sporadic carcinoma, and its prevalence
is still under debate. In this study, we investigated the clinicopathologic features of familial papillary thyroid carcinoma (PTC) compared
with its sporadic counterpart. We used data from our hospital between 2008 and 2014 to compare the features of 24 familial PTC with 80
sporadic PTC. The prevalence of familial PTC was 1.5%; 25% of familial PTC exhibited a parent-offspring relationship, and 75% exhibited
a sibling relationship. There were significant differences in terms of Hashimoto’s thyroiditis, nodular goiter, multicentricity, bilaterality,
histologic variant, T stage and N stage between the familial and sporadic PTC groups (all p < 0.05). When we compared sporadic PTC
with parent-offspring or sibling familial PTC separately, parent-offspring familial PTC was more Hashimoto’s thyroiditis and central LNM,
while sibling familial PTC was more prevalent in multifocality and bilaterality than sporadic PTC. The recurrence rate was not significantly
higher than that of sporadic PTC in familial PTC. The second generation in parent-offspring familial PTC patients exhibited an earlier age
at diagnosis, greater multifocality and a higher metastasis rate than the first generation. Based on our results, we conclude that familial PTC
is a clinically distinct entity with an aggressive nature. Because of the frequent presence of benign nodules, multifocality, bilaterality and
high rate of recurrence, total or near-total thyroidectomy with neck dissection in these patients might be recommended. To date, the optimal
clinical treatment is yet to be established, but improved awareness and screening will permit earlier detection, more timely intervention and
improved outcomes for patients and their families.
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RIASSUNTO

Non ¢ chiaro se il carcinoma tiroideo non midollare familiare sia pint aggressivo del carcinoma sporadico, ed ¢ ancora dibattuta la preva-
lenza. In questo studio, abbiamo indagato le caratteristiche clinico-patologiche del carcinoma papillare tiroideo (PTC) a confronto con
la sua controparte sporadica. Abbiamo utilizzato i dati ottenuti dal nostro ospedale tra il 2008 ed il 2014 per comparare le caratteristiche
di 24 PTC familiari con 80 PTC sporadici. La prevalenza del PTC familiare ¢ stata 1,5%; il 25% dei PTC familiare vedeva un interessa-
mento combinato genitore-figlio, e il 75% vedeva interessati dei fratelli. Ci sono state differenze significative tra i gruppi di PTC familiari
e sporadici in termini di tiroidite di Hashimoto, gozzo nodulare, multicentricita, bilateralita, variante istologica, stadio T, e stadio N (tutti
p < 0,05). Quando abbiamo confrontato il PTC sporadico con il PTC familiare rispettivamente con interessamento genitore-figlio e di
fratelli, il PTC familiare con interessamento genitore-figlio presentava una maggiore associazione con la tiroidite di Hashimoto e LNM
centrale, mentre il PTC familiare con interessamento di fratelli presentava una maggiore prevalenza di multi focalita e bilateralita rispetto
al PTC sporadico. 1l tasso di recidiva nel PTC familiare non é stato significativamente piu alto rispetto al PTC sporadico. La seconda
generazione dei pazienti con PTC familiare con interessamento genitore-figlio presentava un’eta inferiore alla diagnosi, maggiore multi
focalita ed un tasso di metastasi pitt alto rispetto alla prima generazione. Sulla base dei nostri risultati, possiamo concludere che il PTC
familiare e un’entita clinicamente distinta con una natura aggressiva. A causa della frequente presenza di noduli benigni, multi focalita,
bilateralita, e alto tasso di recidiva, nella totalita o quasi totalita dei casi in questi pazienti potrebbe essere consigliata la tiroidectomia con
svuotamento laterocervicale. Ad oggi, il trattamento clinico ottimale é ancora da stabilire, ma una migliore consapevolezza e lo screening
permetteranno una diagnosi precoce, un intervento pii tempestivo, ed un miglioramento dei risultati per i pazienti e le loro famiglie.
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Introduction
all cancers, and in the USA the yearly incidence has in-

Thyroid cancer is the most common form of neoplasia  creased from 3.6 per 100,000 in 1973 to 8.7 per 100,000
of the endocrine system, accounting for about 1-3% of  in 2002 '. The incidence of thyroid carcinoma is rapidly

234




increasing, with one of the fastest rates of increase among
common human cancers 2. Currently, non-medullary thy-
roid carcinoma (NMTC) is the seventh most common tu-
mour in women . Thus, it is important to identify patients
at high risk for thyroid cancer.

Differentiated thyroid carcinoma, which includes papil-
lary cancer, comprises the majority of all thyroid cancers®.
Differentiated thyroid carcinoma is usually sporadic ex-
cept for some rare inherited diseases such as familial ad-
enomatous polyposis, Gerdner syndrome and Cowden’s
disease. However, in 1955, Robinson and Orr first report-
ed NMTC in monozygotic twins 3, while increased risk of
thyroid cancer in individuals with a first-degree relative
with thyroid cancer has been reported by population stud-
ies . Because some susceptibility genes have not been
clearly identified ', the entity of familial non-medullary
thyroid carcinoma (FNMTC) is established as a diagnosis
in patients with one or more affected persons among their
first-degree relatives. The estimated frequency of FN-
MTC ranges from 2.5 to 11.3% among all thyroid cancer
patients, although the precise prevalence is unknown’ !,
Based on previous studies from various countries, the ag-
gressiveness of FNMTC remains a topic of debate, and it
remains controversial whether the biological characteris-
tics including prognosis in patients with FNMTC differ
from those with sporadic carcinoma '>'7, Thus, we under-
took a retrospective study to investigate the difference in
clinicopathological features and prognoses between FN-
MTC and sporadic NMTC.

Materials and methods

Patients

Between January 2008 and July 2014, 2,402 patients un-
derwent surgical treatment for thyroid cancer at the De-
partment of Head and Neck Surgery in Liaoning Cancer
Hospital & Institute. Exclusion criteria included prior
exposure to radiation, non-curative surgery, anaplastic
thyroid carcinoma, medullary carcinoma, malignant lym-
phoma, metastatic carcinoma from other organs and other
inherited familial cancer syndromes; thus 815 patients
were excluded from the study. Among the remaining
1,587 patients, 24 from 9 families were classified as hav-
ing FNMTC as they had one or more first-degree relatives
with thyroid cancer. First-degree relatives included par-
ents, offspring and siblings. Because 24 FNMTC patients
were all papillary thyroid carcinoma (PTC): 12 belonged
to families having two affected members and the remain-
ing 12 belonged to those having three or more affected
members, we randomly selected 80 patients with sporadic
PTC in the same study period as the control group. Clin-
icopathologic features were then analysed statistically in
the two groups. Clinicopathologic parameters included
age, gender, tumour diameter, multifocality, bilaterality,
extrathyroidal invasion, method of surgery, preoperative
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thyroid stimulating hormone (TSH), combined chronic
thyroiditis, presence of benign nodules, histologic sub-
type, lymph node metastasis (LNM), TNM stage and re-
currence status. Patients were staged according to the sev-
enth edition of the UICC/AJCC TNM staging system '8,
All subjects gave their informed consent for the study,
and the protocol was approved by our institutional review
board.

Preoperative diagnostic protocol

Diagnosis and preoperative evaluation of each patient in
our hospital were performed according to a strategy that
was not changed during the study period. In our depart-
ment, all patients underwent a careful history and thor-
ough physical examination. Ultrasonography, fine needle
aspiration biopsy (FNAB) and ultrasonography-guided
FNAB were used. In this study, all patients underwent
ultrasonography examination and qualitative evaluation
of the nodules was performed according to these criteria.
Diagnosis of papillary cancer was confirmed by FNAB
guided either by palpation or ultrasonography. Further-
more, when a small nodule was present in the contralat-
eral lobe, we sometimes used additional FNAB for the
nodule to decide the extent of thyroidectomy. Metastases
to the lung and mediastinal lymph nodes were evaluated
by preoperative imaging studies, such as CT.

Follow-up

Patient progress was followed by clinical examination, ul-
trasonography and laboratory tests (i.e., TSH, free thyrox-
ine, and thyroglobulin) to examine for signs of local recur-
rence. Moreover, we also performed FNAB on suspected
masses or lymph nodes, and cytopathologic diagnosis was
obtained. All patients were closely followed after surgery
until August 2014. The median follow-up duration of pa-
tients was 59.7 months (range, 0.3-79.9 months).

Statistical analyses

Continuous data are presented as mean + standard devia-
tion (SD). A chi-square test was used for comparison of
categorical variables. Continuous variables were com-
pared using Student’s t-test. All analyses were performed
using SPSS 16.0 statistical packages (SPSS, Inc., Chica-
go, IL, USA). A value of p < 0.05 was considered statisti-
cally significant.

Results

Surgical designs and clinical outcomes of PTC patients

The extent of surgery was decided based on preoperative
findings and intraoperative pathological results. In the fa-
milial PTC group, 14 (58.3%) patients underwent total or
near-total thyroidectomy and 10 (41.7%) patients under-
went lobectomy or isthmusectomy or partial lobectomy.
In the sporadic PTC group, 34 (42.5%) patients under-
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went total or near-total thyroidectomy, 8 (10.0%) patients
underwent subtotal thyroidectomy and 38 (47.5%) pa-
tients underwent lobectomy or isthmusectomy or partial
lobectomy. We carried out neck lymph node dissection
(LND) in 73 patients (70.2%). Twenty (83.3%) in the fa-
milial PTC and 52 (65.0%) in the sporadic PTC under-
went a central LND. In 44 of these patients, an additional
therapeutic unilateral LND was performed, mostly due to
enlarged and suspicious nodes detected with preoperative
ultrasound. Fifty-three of these 73 patients (72.6%) with
LND had histological evidence of lymph node involve-
ment. During lymphadenectomy, one to 23 lymph nodes
were removed. The number of involved lymph nodes var-
ied between 0 and 18.

To date, 26 patients developed recurrence: 3 had thyroid
recurrence, and 4 had lymph node recurrence in the famil-
ial PTC; 9 had thyroid recurrence, and 10 had lymph node

recurrence in sporadic PTC. These patients underwent
re-operation, and they remain alive with no symptoms of
further recurrence after second surgery. One patient with
familial PTC had lung metastasis, and died of the disease
24 months after initial surgery.

Profiles of familial PTC patients and treatment

Of the 1,587 enrolled patients, 24 (1.5%) from 9 differ-
ent families were diagnosed as having FNMTC. Table I
summarises the backgrounds and clinicopathological
features of these patients. Histology of carcinoma of 24
patients was all PTC, and the rate of histological variants
was 50.0%, 37.5%, 4.2%, and 8.3% in classic, follicular,
mixed, and tall cell, respectively. There were 9 males and
15 females (1:1.7) with an average age of 44 years (18-61
years). The average tumour size was 2.5 cm (0.3-5.0 cm).
Twenty patients were stage I, and 4 patients were stage IV.

Table I. Backgrounds and clinicopathological features of 24 patients with familial PTC.

Patient Family Gender Age Tumour Combined Histological Bilaterality Multifocality Extrathyroidal LNM pTNM
No. No. (years)  size thyroid variants invasion classifica-
(cm) disease tion

1 1 Male 61 5.0 Absent Follicular Present Positive, 4 Positive Positive ~ T3N1bMO

2 1 Female 32 1.0 Absent Follicular Absent Negative Negative Positive  T1aN1bMO

3 2 Male 34 2.5 Absent Classic Present Positive, 2 Negative Positive ~ T2N1aMO

4 2 Female 32 0.5 Hashimoto’s Classic Present Positive, 3 Negative Negative ~ T1aNOMO
thyroiditis

5 2 Female 36 1.8 Absent Follicular Present Positive, 2 Negative Positive  T1bN1aMO

6 2 Female 56 2.5 Nodular Follicular Present Positive, 3 Negative Positive ~ T2N1bMO

Goiter

7 3 Female 36 2.0 Absent Classic Absent Positive, 2 Negative Positive  T1bN1bMO

8 3 Male 40 1.5 Absent Classic Present Positive, 2 Negative Negative ~ T1aNOMO

9 3 Male 37 0.3 Nodular Goiter Classic Present Negative Negative Positive  T1aN1bMO

10 4 Male 61 5.0  Cystadenoma Classic Present Negative Negative Positive ~ T3N1bMO

11 4 Male 40 3.0 Absent Classic Absent Positive, 3 Positive Positive ~ T3N1aMO0

12 5 Male 40 3.0 Absent Classic Absent Negative Negative Positive  T3N1aMO0

13 5 Female 18 3.0 Nodular Goiter Tall cell Present Positive, 3 Positive Negative ~ T2NOMO

14 6 Female 32 3.0 Nodular Goiter Tall cell Present Negative Negative Positive ~ T3N1bMO

15 6 Female 37 15 Hashimoto’s Follicular Present Positive, 3 Negative Positive  T1bN1bMO
thyroiditis

16 7 Female 40 2.5 Absent Follicular Present Positive, 2 Negative Positive  T2N1bMO

17 7 Female 35 3.0 Hashimoto’s Follicular Absent Negative Negative Positive ~ T2N1bMO
thyroiditis

18 7 Female 37 2.0 Hashimoto’s Mixed Absent Positive, 3 Positive Positive  T1bN1aMO
thyroiditis

19 Male 32 4.5 Absent Follicular Present Positive, 3 Negative Positive ~ T3N1aMO

20 Female 42 1.5 Hashimoto’s Follicular Present Positive, 2 Negative Negative ~ T1bNOMO
thyroiditis

21 Female 43 3.0 Absent Classic Absent Negative Negative Positive ~ T2N1bMO

22 Female 58 0.3 Nodular Classic Present Negative Negative Negative ~ T1aNOMO

goiter,

adenoma

23 9 Male 47 5 Absent Classic Absent Negative Negative Positive ~ T3N1bMO

24 9 Female 45 4 Absent Classic Present Positive, 2 Negative Negative ~ T3NOMO

LNM: lymph node metastasis; Sibling relationship: family 2, 3, 6, 7, 8, 9; Parent-offspring relationship: 1, 4, 5.
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The incidence of bilaterality and multifocality was 54.2%
and 62.5%, respectively. Extrathyroidal invasion and
LNM were found in 4 and 18 patients, respectively. There
were 6 patients with a parent-child relationship and 18
with a sibling relationship. Thyroid disease other than
microcarcinomas occurred in 11 patients: Hashimoto’s
thyroiditis in 5, nodular goiter in 4, cystadenoma in 1 and
nodular goiter with adenoma in 1 patient.

Comparison of clinicopathological differences between
sibling and parent-offspring familial PTC

We evaluated whether there were any differences in the
clinicopathological characteristics of patients with sibling
and parent-offspring familial PTC (Table II). Preoperative
TSH was higher in sibling group than in parent-offspring
group (2.78 £2.04 vs 1.28 £ 1.18, p = 0.34). Hashimoto’s
thyroiditis (100% vs 27.8%, p < 0.01) and extrathyroidal
invasion (50% vs 5.6%, p = 0.04) were more frequent
in the parent-offspring group than in the sibling group.
Women more commonly exhibited sibling PTC (72.2% vs
33.3%), and the rate of patients who were < 55 years was
higher in the sibling PTC group (88.9% vs 66.7%); how-
ever, these differences were not significant (all p > 0.05).
No significant differences between the two groups were
seen considering other parameters.

Comparison of clinicopathological characteristics

of familial and sporadic PTC

We next compared clinicopathological features between
patients with familial and sporadic PTC (Table III). Hashi-
moto’s thyroiditis (45.8% vs 16.2%, p < 0.01), multifocal-
ity (62.5% vs 25.0%, p < 0.01) and bilaterality (54.2%
vs 15.0%, p < 0.01) were more frequent in the familial
PTC group than the sporadic PTC group. The incidence
of central LNM was higher in the familial PTC group
(70.8% vs 53.8%, p = 0.16). There was a significant dif-
ference in terms of histological subtype between the two
groups (p < 0.01). There were no significant differences
between the two groups considering other parameters, ex-
cept for T stage, N stage and nodular goiter. Comparing
the clinicopathologic parameters between sporadic PTC
and parent-offspring or sibling PTC separately, we found
that sibling PTC was associated with more multifocal-
ity (66.7% vs 25.0%, p < 0.01) and bilaterality (55.6%
vs 15.0%, p < 0.01) than sporadic PTC. There were sig-
nificant differences between the two groups in terms of T
stage (p < 0.01) and N stage (p = 0.04). We also found that
parent-offspring PTC was more prevalent in T3-4 stage
patients (66.7% vs 13.7%, p < 0.01) and presented a high-
er rate of Hashimoto’s thyroiditis (p < 0.01) and central
LNM (p = 0.04).

Discussion

The reported prevalence of FNMTC is ~5% of cases,

Familial vs sporadic papillary thyroid carcinoma

Table I1. Clinicopathological features of sibling and parent-offspring fa-
milial PTC.

Sibling Parent-offspring P value
(n=18) (n=6)
Gender 0.15
Male 5 (27.8%) 4 (66.7%)
Female 13 (72.2%) 2 (33.3%)
Age (years) 0.25
<55 16 (88.9%) 4 (66.7%)
>55 2 (11.1%) 2 (33.3%)
Tumour size (cm) 3.08+1.38 3.17 +1.60 0.13
Preoperative TSH 2.78 +2.04 1.28 +1.18 0.34
Hashimoto’s thyroiditis <0.01
Present 5 (27.8%) 6 (100.0%)
Absent 13(72.2%) 0
Nodular goiter 1.00
Present 4(22.2%) 1(16.7%)
Absent 14 (77.8%) 5(83.3%)
Multifocality 0.64
Positive 12 (66.7%) 3(50.0%)
Negative 6 (33.3%) 3(50.0%)
Bilaterality 017
Positive 10 (55.6%) 1(16.7%)
Negative 8 (44.4%) 5(83.3%)
Extrathyroidal invasion 0.04
Positive 1 (5.6%) 3(50.0%)
Negative 17 (94.4%) 3(50.0%)
T stage 0.13
Ik 9 (50.0%) 1(16.7%)
T2 5 (27.8%) 1(16.7%)
T3 4 (22.2%) 4 (66.7%)
T4 0 0
N stage 0.80
NO 5(27.8%) 1(16.7%)
Nia 4(22.2%) 2 (33.3%)
N1b 9 (50.0%) 3(50.0%)
pTNM classification™ 0.25
[+l 16 (88.9%) 4 (66.7%)
M+ v 2 (11.1%) 2 (33.3%)
Central LNM 013
Positive 11 (61.1%) 6 (100.0%)
Negative 7 (38.9%) 0
Lateral LNM 1.00
Positive 10 (55.6%) 3(50.0%)
Negative 8 (44.4%) 3(50.0%)
Recurrence 0.28
Positive 5 (27.8%) 0
Negative 13 (72.2%) 6 (100.0%)

LNM: lymph node metastasis; TSH: thyroid stimulating hormone.

varying from 2.5% to 11.3%. Due to the high prevalence
of thyroid cancer, clustering of sporadic thyroid cancer in
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Table Ill. Clinicopathological features of familial and sporadic PTC.

Gender
Male
Female

Age (years)
<55
> 55

Tumour size (cm)

Preoperative TSH

Hashimoto’s thyroiditis
Present
Absent

Nodular goiter
Present
Absent

Multifocality
Positive
Negative

Bilaterality
Positive
Negative

Extrathyroidal invasion
Positive
Negative

Histological variants
Classic
Follicular
Mixed
Tall cell

T stage
T
T2
T3
T4

N stage
NO
N1a
N1b

pTNM classification
|
Il
1]

\%

Central LNM
Positive
Negative

Lateral LNM
Positive
Negative

Recurrence
Positive
Negative

Familial PTC
(n=24)

9 (37.5%)
15 (62.5%)

20 (83.3%)
4(16.7%)
252 +1.49
2.41+1.95

11 (45.8%)
13 (54.2%)

5 (20.8%)
19 (79.2%)

15 (62.5%)
9 (37.5%)

13 (54.2%)
11 (45.8%)

4(16.7%)
20 (83.3%)

12 (50.0%)
9 (37.5%)
1(4.2%)
2 (8.3%)

10 (41.7%)

6 (25.0%)

8 (33.3%)
0

6 (25.0%)
6 (25.0%)
12 (50.0%)

20 (83.3%)
0
0
4(16.7%)

17 (70.8%)
7(29.2%)

13 (54.2%)
11 (45.8%)

5(20.8%)
19 (79.2%)

Sporadic PTC
(n =80)

15 (18.8%)
65 (81.2%)

69 (86.3%)
11 (13.7%)
2.31+1.48
218 + 1.61

13 (16.2%)
67 (83.8%)

39 (48.8%)
41 (51.2%)

20 (25.0%)
60 (75.0%)

12 (15.0%)
68 (85.0%)

16 (20.0%)
64 (80.0%)

72 (90.0%)
8 (10.0%)
0
0

46 (57.5%)

23 (28.8%)
8 (10.0%)
3 (3.7%)

14 (17.5%)
44 (55.0%)
22 (27.5%)

57 (71.3%)
9 (11.3%)
5 (6.3%)
9.(11.1%)

43 (53.8%)
37 (46.2%)

28 (35.0%)
52 (65.0%)

13 (16.3%)
67 (83.7%)

P value

0.09

0.74

0.65
0.82
<0.01

0.02

<0.01

<0.01

1.00

<0.01

0.04

0.03

0.17

0.16

0.10

0.56

LNM: lymph node metastasis; TSH: thyroid stimulating hormone.
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one family may not be rare !°. A vast majority of patients
with FNMTC present PTC, although benign thyroid le-
sions, such as multinodular goiter, are commonly found
in members of these families **2. Our results revealed 9
families including 24 individuals affected with PTC, and
thus the incidence was 1.5% in our series of 1,587 consec-
utive patients. Currently, the frequency of familial PTC
is difficult to establish and only a few isolated case re-
ports exist in the literature. Ozaki et al. reported 23 cases
among 11 families, but did not give the frequency in com-
parison with sporadic PTC . Stoffer et al. in their study
reported a 6.2% familial PTC rate among 226 consecutive
patients 2*. Thus, further study including a large number
of patients with familial PTC is necessary to elucidate this
issue.

Whether FNMTC is more aggressive than sporadic disease
remains controversial. This aggressiveness in many stud-
ies is characterised by multicentricity, bilaterality, LNM,
larger tumour, extrathyroid invasion, increased incidence
of benign thyroid nodules and recurrent disease '3 13162526,
One study found that FNMTC patients with tumour
size < 1 cm had significantly higher frequencies of mul-
ticentricity, bilaterality and LNM than sporadic NMTC '2,
Uchino et al. did not find a significant increase in local
invasion or LNM, but reported a significantly higher rate
of recurrence and multicentricity in FNMTC 'S, Moreover,
some authors have indicated that FNMTC often presents
with more advanced UICC stages . On the other hand,
many investigations also have claimed that there are no
differences between the two entities 122, These studies
have proposed that the therapeutic strategy for FNMTC
might depend on the same conventional prognostic factors
as those for sporadic NMTC, and not on whether the can-
cer was familial or sporadic. With regards to aggressive-
ness, we found that the familial PTC group had a signifi-
cant higher rate of multicentricity, bilaterality and T3-4
stage. Although there were no significant differences be-
tween the two groups, the rates of central and lateral LNM,
and recurrence in the familial group were higher than in
the sporadic group. In addition, our result also showed
that the rate of classic variant type in the sporadic group
is significantly higher than the familial group (90.0% vs
50.0%), but the follicular type rate was less frequent than
the familial group (10.0% vs 37.5%). On the basis of these
results, we conclude that familial PTC might have more
aggressive behaviour than sporadic PTC.

When we subdivided familial PTC into parent-offspring
and sibling groups and compared each with sporadic PTC,
only the sibling group exhibited a significantly higher rate
of multifocality, bilaterality and T3-4 stage compared with
sporadic PTC. In parent-offspring group, the tumour size
was larger, coexisting Hashimoto’s thyroiditis was more
prevalent, and the rates of male, T3-T4 stage and central
LNM were higher than sporadic PTC. Until now, there
are few studies comparing parent-offspring or sibling FN-
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Table IV. Clinicopathological features of sibling and parent-offspring familial PTC and sporadic PTC.

Sporadic PTC Sibling P value Parent-offspring P value
(n=80) (n=18) (n=16)

Gender 0.52 0.02
Male 15 (18.8%) 5(27.8%) 4 (66.7%)
Female 65 (81.2%) 13 (72.2%) 2 (33.3%)

Age (years) 1.00 0.22
<55 69 (86.3%) 16 (88.9%) 4 (66.7%)
>55 11 (13.7%) 2 (11.1%) 2 (33.3%)

Tumour size (cm) 2.31+1.48 3.08+1.38 0.75 317 +1.60 0.08

Hashimoto’s thyroiditis 0.31 <0.01
Present 13 (16.2%) 5(27.8%) 6 (100.0%)
Absent 67 (83.8%) 13 (72.2%) 0

Nodular goiter 0.06 0.21
Present 39 (48.8%) 4(22.2%) 1(16.7%)
Absent 41 (51.2%) 14 (77.8%) 5(83.3%)

Multifocality < 0.01 0.34
Positive 20 (25.0%) 12 (66.7%) 3(50.0%)
Negative 60 (75.0%) 6 (33.3%) 3(50.0%)

Bilaterality <0.01 1.00
Positive 12 (15.0%) 10 (55.6%) 1(16.7%)
Negative 68 (85.0%) 8 (44.4%) 5(83.3%)

Extrathyroidal invasion 0.19 012
Positive 16 (20.0%) 1 (5.6%) 3(50.0%)
Negative 64 (80.0%) 17 (94.4%) 3(50.0%)

Histological variants <0.01 <0.01
Classic 72 (90.0%) 9 (50.0%) 3(50.0%)
Follicular 8 (10.0%) 7 (38.9%) 2 (33.3%)
Mixed 0 1 (5.6%) 1(16.7%)
Tall cell 0 1 (5.6%) 0

T stage <0.01 <0.01
T 46 (57.5%) 9 (50.0%) 1(16.7%)
T2 23 (28.8%) 5 (27.8%) 1(16.7%)
T3 8 (10.0%) 4 (22.2%) 4 (66.7%)
T4 33.7%) 0 0

N stage 0.04 0.48
NO 14 (17.5%) 5(27.8%) 1(16.7%)
N1a 44 (55.0%) 4(22.2%) 2 (33.3%)
N1b 22 (27.5%) 9 (50.0%) 3(50.0%)

PTNM classification 0.73 1.00
[+l 66 (82.6%) 16 (88.9%) 4 (66.7%)
=+ v 14 (17.4%) 2 (11.1%) 2 (33.3%)

Central LNM 0.61 0.04
Positive 43 (53.8%) 11 (61.1%) 6 (100.0%)
Negative 37 (46.2%) 7 (38.9%) 0

Lateral LNM 0.12 0.66
Positive 28 (35.0%) 10 (55.6%) 3(50.0%)
Negative 52 (65.0%) 8 (44.4%) 3(50.0%)

Recurrence 0.31 0.59
Positive 13 (16.3%) 5(27.8%) 0
Negative 67 (83.7%) 13 (72.2%) 6 (100.0%)

LNM: lymph node metastasis.
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MTC with sporadic NMTC. In the study by Park et al.,
it was reported that parent-offspring FNMTC was more
multifocal, while sibling FNMTC was more prevalent in
female patients and presented with smaller tumours than
sporadic disease ?®. Gao et al. reported that compared with
sporadic NMTC and sibling FNMTC presented a high-
er rate of central LNM, while parent-offspring FNMTC
showed frequent tumour bilaterality and a higher rate of
recurrence . When we compared the sibling group with
the parent-offspring group, there were significant differ-
ences in extrathyroidal invasion and Hashimoto’s thyroid-
itis. These findings suggested that the clinical character-
istics of sibling and parent-offspring might be different in
familial PTC. In recent investigations, the second genera-
tion in parent-offspring FNMTC was associated with an
earlier age at diagnosis, greater multifocality and a higher
metastasis rate '*2! %, In accordance with previous results,
we found that the second generation was diagnosed at a
younger age (26.7 years), supporting the presence of “ge-
netic anticipation”, a phenomenon defined as the occur-
rence of a genetic disease at progressively earlier ages
and with increased severity in successive generations in
FNMTC %%, Simultaneously, the second generation also
had more extrathyroidal invasion and multifocality than
the first generation, which suggested that FNMTC diag-
nosed in the second generation might need more aggres-
sive treatment than sporadic NMTC.

In some studies, FNMTC patients had several character-
istics associated with poor prognosis. One study reported
that patient’s survival of FNMTC was significantly short-
er than that of sporadic disease, and prognosis was poorer
among FNMTC patients with 3 or more affected mem-
bers . However, Maxwell et al. in their case-control study
found no significant difference in prognosis between fa-
milial and sporadic PTC groups 2. In our study, there were
no deaths in the sporadic PTC group during follow-up, in
contrast to familial PTC which showed a higher, although
not significant, incidence of disease mortality (5.0%).
These relatively surprising findings might be explained
by the fact that all patients in this study are PTC.

There are no clinical trials to demonstrate the best man-
agement strategy for FNMTC at present. Due to a higher
rate of LNM even with small tumours, several studies
have recommended that individuals with familial dis-
ease should be treated more aggressively '° 2! 2227, Such
approach includes near-total or total thyroidectomy and
regional lymphadenectomy as the initial surgery in view
of the high incidence of multifocal and bilateral disease,
and postoperative radioiodine ablation in surgically-cured
patients to reduce the rate of recurrence and to facilitate
follow-up monitoring with serum thyroglobulin levels.
Because of the high incidence of LNM in FNMTC pa-
tients, some authors recommend performing prophylactic
central LND 2! 22 Tf there are any clinically positive lat-
eral nodes, a modified LND should also be performed ' ',
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Patients with morphologically suspicious lesions demon-
strated by ultrasonography or with cold nodules shown
by scintigraphy might immediately performed FNAB; if
the cytology is benign, reexamination after six months is
recommended. FNMTC relatives with benign, stationary
thyroid nodules may be examined once a year. Simulta-
neously, all patients with thyroid carcinoma should also
have a comprehensive history to identify potential famil-
ial forms of papillary or follicular thyroid carcinomas.
Since benign thyroid disorders such as Hashimoto’s thy-
roiditis and multinodular goiter are often observed in pa-
tients with FNMTC, families with affection of a first-de-
gree relative with thyroid carcinoma and an accumulation
of benign thyroid disease should by screened yearly with
ultrasound 7. Because FNMTC patients are frequently
younger in the second generation compared to first gen-
eration, screening might start at the age of 18 years.
Genetic analyses of large FNMTC patients not only sup-
port the hypothesis that there exists an inherited genetic
predisposition to FNMTC, but that it also represents the
first steps in identification of the putative susceptibility
genes by positional cloning methods *!. Several linkage
studies have identified loci within specific families, but
none appear to account for a significant number of cases.
The loci that have been identified to data include: MNGI,
TCOIl, fPTC/PRN and NMCTI1 2!. The following loci,
some of which have been implicated in sporadic carci-
noma, have been excluded as the susceptibility gene in
FNMTC: RET/PTC, PTEN, TSHR and TRKA *>34, As the
genetic causes of FNMTC remain unknown, widespread
genetic testing is not available. Large studies among kin-
dreds are still required to identify the genes that may play
arole in the development of FNMTC.

We acknowledge that there are several limitations in this
study. First, all the FNMTC patients included were PTC.
Although the majority of FNMTC is papillary carcinoma,
this might be a bias for clearly evaluating the recurrence
and metastasis. Secondly, we were not able to perform
more detailed assess for prognostic outcome, because the
follow-up period in this study was relatively short and the
number of patients with familial PTC was small. In addi-
tion, it is very difficult for us to perform survival analysis,
because the patients who died from thyroid carcinoma
were very rare.

In summary, the prevalence of familial PTC in our study
was 1.5%, which is lower than that reported in other
studies. Familial PTC might be considered as a separate
clinical entity with a higher frequency of multicentric-
ity, bilaterality and T3-4 stage, as well as a higher rate
of Hashimoto’s thyroiditis than its sporadic counterpart.
Familial PTC with a parent-offspring relationship exhib-
ited a higher rate of Hashimoto’s thyroiditis and central
LNM than sporadic PTC, while a sibling relationship
exhibited a higher rate of multicentricity and bilaterality.
The second generation in parent-offspring familial PTC




was diagnosed at an earlier age and had a higher rate of
extrathyroidal invasion and multifocality. Familial PTC
might be treated aggressively, and patients need to be fol-
lowed closely. Simultaneously, it should take into account
careful familial histories of thyroid cancer patients and
make decisions about diagnostic and treatment modalities
after considering family incidence in NMTC patients with
thyroid cancer or nodules. The rarity of FNMTC and the
retrospective method of our study implies that our find-
ings need to be confirmed through larger, and possibly,
multicentre series.
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