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Abstract

Background Familial papillary thyroid carcinoma (familial PTC) is well known to present with aggressiveness;
however, the characteristics and the prognostic outcomes of familial papillary thyroid microcarcinoma (familial
micro-PTC) are not well established. The overall aim of this study was to analyze the clinicopathological outcomes
of familial micro-PTC.

Methods Between 1996 and 2006, 2071 patients underwent thyroid surgery for papillary thyroid carcinoma. The
clinicopathological outcomes for familial PTC and sporadic PTC were compared, and familial micro-PTC data were
sub-analyzed.

Results There were significant differences in multifocality, bilaterality, extent of surgery, and recurrence between
familial PTC and sporadic PTC (p < 0.05). There was no significant difference in the number of affected family
members in the familial PTC group. In patients with familial micro-PTC, less aggressiveness was noted in multi-
focality, extrathyroidal invasion, tumor stage at time of initial surgery, central lymph node metastasis, and recurrence
than in those with familial PTC tumors >1 cm in diameter (p < 0.05). The multivariate analysis including recurrence
showed no significant difference between familial micro-PTC patients and sporadic micro-PTC patients.
Conclusion When familial PTC was compared with sporadic PTC, our results support the recommendation for
more invasive familial PTC surgery. However, familial micro-PTC outcomes differed from familial PTC tumors
>1.0 cm in diameter. It was similar to sporadic micro-PTC, illustrating that familial micro-PTC is less aggressive

and that a less invasive surgical treatment could be considered.

Introduction

Thyroid carcinoma is one of the representative malignancy
in women with more than 90 % diagnosed as differentiated
thyroid carcinomas, fortunately having a favorable
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prognosis [1]. Detection of thyroid carcinoma has in-
creased recently with advancements in health screening [2]
such as thyroid ultrasound (US) and fine-needle aspiration
biopsy (FNAB). Both techniques have permitted most
thyroid carcinomas to be detected at an early stage, thus
offering favorable outcomes after treatment [3, 4].
Screening examinations and thorough history taking have
also contributed to the early detection of common sporadic
papillary thyroid carcinoma (sporadic PTC), as well as to
the differentiation of these carcinomas from familial PTC
[5].

The first familial non-medullary thyroid carcinoma (fa-
milial non-MTC), reported in 1955 by Robinson and Orr
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[6], was classified as a non-medullary thyroid carcinoma
with no history of other neoplasm in two or more first-
degree relatives, including the index patient [7]. Although
many pathologic and genetic studies have been developed
in sub-types of thyroid carcinomas, a prognosis related
gene for familial non-MTC is yet to be found [8, 9]. While
the majority of familial non-MTCs are familial PTCs, fa-
milial non-MTCs are more aggressive, associate with poor
prognoses, and require more invasive surgery than sporadic
PTCs [10-14]. However, several papers have reported that
familial PTCs do not tend to have worse prognosis and
familial PTC therapeutic strategy does not have to differ
from sporadic PTCs [15-17].

Surgery for sporadic papillary thyroid microcarcinoma
(sporadic micro-PTC) is known to be less invasive than for
sporadic PTC, where tumor size is an independent prog-
nostic factor [18, 19]. In contrast, the extent of surgery for
familial micro-PTC compared to familial PTC still remains
controversial [20]. Since sporadic micro-PTC is less ag-
gressive than sporadic PTC, we evaluated the characteris-
tics and prognostic outcomes of familial micro-PTC
compared to familial PTC and sporadic micro-PTC.

Materials and methods
Study population

This retrospective study analyzed records of 2733 patients
who underwent thyroidectomy for PTC between 1996 and
2006 by a single experienced surgeon at the Asan Medical
Center (IRB 2013-0291). Of 2733 patient records, 2071
contained complete data profiles. These 2071 patients were
classified as presenting; PTC with no history of familial
neoplasms, PTC with a family history of two first-degree
relatives, or PTC with a family history of three or more first-
degree relatives. Carcinoma was confirmed in all patients by
histopathology. Patients underwent total thyroidectomy with
ipsilateral for unilateral carcinoma, total thyroidectomy with
bilateral central lymph node dissection for bilateral carci-
noma, or hemithyroidectomy with ipsilateral central lymph
node dissection according to the disease status.
Hemithyroidectomy patients received thyroid hormone
to suppress thyroid-stimulating hormone (TSH) below the
normal range, whereas total thyroidectomy patients re-
ceived thyroid hormone to maintain the thyroid function
and TSH at low range (<0.04 pU/ml). Patients were fol-
lowed postoperatively by routine examinations every
3-6 months within a year after surgery and yearly there-
after. Thyroid function tests and thyroid US were per-
formed on hemithyroidectomy patients, and a stimulated
thyroglobulin level examination with radioiodine ablation
was additionally performed on total thyroidectomy patients

to evaluate disease recurrence. When an indeterminate
nodule was found by US, the FNAB was performed. Dis-
ease recurrence was confirmed by histopathology.

Statistical analysis

Clinicopathological characteristics and prognostic out-
comes such as age, gender, tumor size, multifocality, bi-
laterality, extrathyroidal invasion, tumor stage at time of
initial surgery, extent of surgery, central lymph node
metastasis, recurrence, and recurrence-free survival (RFS)
were obtained. Comparative analysis was performed on
familial PTC and sporadic PTC groups. For the familial
PTC group, the outcomes were analyzed on the basis of
affected family members with first-degree relatives. In
addition, familial micro-PTC patients having a tumor size
<1.0 cm in diameter were analyzed separately and were
compared with familial PTC having a tumor size >1.0 cm
in diameter, and sporadic micro-PTC outcomes.

Statistical analysis was performed with SPSS (version
16.0; SPSS Inc., Chicago, IL, USA). The 12 test was used for
categorical variables, and the two-tailed ¢ test was used for
continuous variables. The Kaplan—-Meier method was used.
A p value <0.05 was considered statistically significant.

Results
General

Out of 2071 patients, there were 1833 (88.5 %) sporadic
PTC and 238 (11.5 %) familial PTC patients. During initial
diagnosis, 28 (11.8 %) familial PTC patients had lateral
neck node metastasis, and modified radical neck dissection
was performed. Among 238 familial PTC patients, 199
(83.6 %) and 39 (16.4 %) had a history of PTC in two and
three or more first-degree relatives, respectively. Family
histories of PTC were obtained prior to thyroid surgery in
113 (47.5 %) patients. The remaining 125 (52.5 %) pa-
tients were confirmed during a follow-up visit or by tele-
phone communication. The overall postoperative follow-up
duration was 118.0 £ 42.9 months.

Analysis of familial papillary thyroid carcinoma
patients and sporadic papillary thyroid carcinoma
patients

Table 1 compares clinicopathological characteristics and
prognostic outcomes between familial PTC and sporadic
PTC groups. There were no significant differences in age,
gender, tumor size, extrathyroidal invasion, tumor stage at
time of initial surgery, and central lymph node metastasis
between groups (p > 0.05); however, there were
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Table 1 Clinicopathological characteristics and prognostic outcomes of familial and sporadic papillary thyroid carcinoma patients

Familial (n = 238) Sporadic (n = 1833) p value

Age (years) 451+ 11.2 453 +£ 119 0.438
Female/male 215/23 1608/225 0.243
Tumor size (cm) 1.5+£1.0 1.5+ 1.0 1.000
Multifocality 101 (42.4 %) 621 (33.9 %) 0.013
Bilaterality 64 (26.9 %) 370 (20.2 %) 0.018
Extrathyroidal invasion 124 (52.1 %) 979 (53.4 %) 0.626
TNM stage 0.715

I 134 (56.3 %) 986 (53.8 %)

I 5 2.1 %) 38 (2.1 %)

I 88 (37.0 %) 738 (40.3 %)

v 11 (4.6 %) 71 (3.9 %)
Thyroidectomy® 0.006

More than total 192 (80.7 %) 1325 (72.3 %)

Hemithyroidectomy 46 (19.3 %) 508 (27.7 %)
Central LN metastasis 133 (55.9 %) 1072 (58.5 %) 0.444
Recurrence 23 (9.7 %) 109 (6.0 %) 0.049

LN lymph node

 Includes ipsilateral central lymph node dissection

differences in multifocality, bilaterality, and extent of
surgery (p < 0.05). Recurrence rates were 9.7 and 6 % in
familial PTC and sporadic PTC patients, respectively
(p = 0.049). Under the multivariable cox model, familial
type was the only variable affecting the recurrence showing
higher hazard risk (1.623) than sporadic type (p = 0.024).

Analysis of familial papillary thyroid carcinoma
patients according to the number of affected family
members

Two hundred and thirty-eight familial PTC patients were
grouped on the basis of the number of first-degree relatives
with PTC. One hundred and ninety-nine (83.6 %) patients
had two first-degree relatives with PTC, and 39 (16.4 %)
patients had three or more first-degree relatives with PTC.
There were no significant differences in age, gender, tumor
size, multifocality, bilaterality, extrathyroidal invasion,
tumor stage at time of initial surgery, extent of surgery,
central lymph node metastasis, and recurrence (Table 2).
The RFS for patients with two and three or more affected
family members at 10 years post-operation were 82 and
80.8 %, respectively, showing no difference in the overall
RFS (p > 0.05).

Analysis of familial papillary thyroid
microcarcinoma patients

The familial PTC patients were sub-grouped on the basis of
tumor size (<1.0 cm in diameter or >1.0 cm), and 94
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(39.5 %) patients had familial micro-PTC. Three (3.2 %)
of these patients had lateral neck node metastasis, and
modified radical neck dissection was performed. The
overall postoperative follow-up duration was 91.2 &
28.3 months. There were no differences in age and bilat-
erality (Table 3); however, there were significant differ-
ences in gender, multifocality, extrathyroidal invasion,
tumor stage at time of initial surgery, extent of surgery, and
central lymph node metastasis (p < 0.05). The recurrence
rate was much higher in familial PTC with tumor size
>1.0 cm having 14.6 % compared to 2.1 % in familial
micro-PTC patients. However, RFS rate for familial micro-
PTC and familial PTC patients with a tumor size >1 cm in
diameter at 10 years post-operation were 84.7 and 78.7 %,
respectively, and there was no difference in the overall
RFS (p > 0.05) (Fig. 1).

Analysis of familial papillary thyroid
microcarcinoma patients and sporadic papillary
thyroid microcarcinoma patients

The percentage of familial micro-PTC was 39.5 % (94 of
238) among familial PTC patients, and sporadic micro-
PTC patients were 26.8 % (462/1833) among sporadic
PTC patients. The multivariate and univariate analysis
showed no significant differences (p > 0.05). The recur-
rence rates were 2.1 % (2 of 94) in familial micro-PTC and
2.6 % (12/462) in sporadic micro-PTC showing no differ-
ence in RFS (Fig. 2).
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Fig. 1 Recurrence-free survival rate of familial papillary thyroid
carcinoma patients on the basis of tumor size: familial papillary
thyroid microcarcinoma (a) and familial papillary thyroid carcino-
ma with tumors >1.0 cm in diameter (b) (p = 0.070)

Discussion

In our study, familial PTC was more aggressive than spo-
radic PTC with regard to multifocality and bilaterality, and
surgery for familial PTC was more invasive. There was
also a difference in the familial PTC recurrence rate, which
was statistically higher than that of the sporadic PTC group
(p < 0.05). Our results on the aggressiveness of FNMTC
and on the recommendation for total thyroidectomy

correlated with previously published results [10, 13, 21].
While some studies have supported therapeutic or pro-
phylactic lateral functional neck dissection for familial
PTC [11, 12], the extent of surgery and quality of life after
the surgery should be carefully considered given the low
recurrence rate of PTC.

On the other hand, recent studies have reported no sig-
nificant differences in multifocality, surgical management,
recurrence, and postoperative prognosis between sporadic
and familial PTC patients [15, 16]. Maxwell et al. [15]
reported that familial PTC patients do not have a worse
prognosis than sporadic PTC. For patients with familial
PTC, Ito et al. [16] recommended either total thyroidec-
tomy or a therapeutic strategy similar to that of sporadic
PTC. Even though familial PTC is aggressive, associates
with a poor prognosis, and involves invasive surgery (i.e.,
total thyroidectomy), life expectancy and survival rates of
those with familial PTC were not affected [14]. While
Uchino et al. [11] recommended total thyroidectomy with
modified radical neck dissection for FNMTC patients, they
also reported no difference in prognostic outcome between
FNMTC and sporadic PTC.

In previous reports, the number of affected family
members was taken into account when studying familial
PTC patients where family members were separated on the
basis of family history (i.e., a family history of either two
or three first-degree relatives with familial PTC). Alsanea
et al. [10] reported that the number of affected family
members correlated with FNMTC aggressiveness and poor

Table 2 Clinicopathological characteristics and prognostic outcomes of familial papillary thyroid carcinoma patients according to the number of

affected family members

Family = 2 (n = 199) Family >3 (n = 39) p value

Age (years) 45.1 £11.3 455 £ 11.1 0.104
Female/male 180/19 Apr-35 0.889
Tumor size (cm) 1.5+ 1.0 1.2+ 1.0 0.651
Multifocality 81 (40.7 %) 20 (51.3 %) 0.288
Bilaterality 54 (27.1 %) 10 (25.6 %) 1.000
Extrathyroidal invasion 105 (52.8 %) 19 (48.7 %) 0.727
TNM stage 0.569

I 115 (57.8 %) 19 (48.7 %)

1T 4 (2.0 %) 1 (2.6 %)

1 70 (35.2 %) 18 (46.2 %)

v 10 (5.0 %) 1 (2.6 %)
Thyroidectomy® 0.368

More than total 157 (78.9 %) 35 (89.7 %)

Hemithyroidectomy 42 (21.1 %) 4 (10.3 %)
Central LN metastasis 108 (54.3 %) 25 (64.1 %) 0.283
Recurrence 19 (9.5 %) 4 (10.3 %) 0.776

LN lymph node
 Includes ipsilateral central lymph node dissection
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Table 3 Clinicopathological characteristics and prognostic outcomes of familial papillary thyroid carcinoma patients according to the tumor

size

FPTMC (n = 94) FPTC tumor >1.0 cm (n = 144) p value

Age (years) 444 £ 9.5 457 £ 12.1 0.357
Female/male 90/4 125/19 0.025
Tumor size (cm) 0.7 £ 0.2 20+ 1.0 0.000
Multifocality 32 (34.0 %) 69 (47.9 %) 0.044
Bilaterality 19 (20.2 %) 45 (31.3 %) 0.073
Extrathyroidal invasion 35 (37.2 %) 89 (61.8 %) 0.000
TNM stage 0.034

I 59 (62.8 %) 75 (52.1 %)

1T 0 (0.0 %) 5 (3.5 %)

I 34 (36.2 %) 54 (37.5 %))

v 1 (1.1 %) 10 (6.9 %)
Thyroidectomy® 0.001

More than total 65 (69.1 %) 127 (88.2 %)

Hemithyroidectomy 29 (30.9 %) 17 (11.8 %)
Central LN metastasis 46 (48.9 %) 87 (60.4 %) 0.006
Recurrence 2 (2.1 %) 21 (14.6 %) 0.010

FPTMC familial papillary thyroid microcarcinoma, FPTC familial papillary thyroid carcinoma, LN lymph node

 Includes ipsilateral central lymph node dissection
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Fig. 2 Recurrence-free survival rate of familial papillary thyroid
microcarcinoma patients (a) and sporadic papillary thyroid micro-
carcinoma patients (b) (p = 0.973)

outcome. Triponez et al. [14] recommended more invasive
surgery for patients with three or more first-degree rela-
tives, whereas another group reported worse outcomes for
second generation patients than for first generation patients
[22]; however, this trend was not observed in our data.
There were no significant differences in any clinicopatho-
logical parameters, including recurrence and RFS rates.
Instead, we showed that the familiality, and not the number
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of affected family members, to be a risk factor for PTC
patients.

To address the debate on which surgical approach is best
for a patient with familial PTC, tumors were analyzed on
the basis of size (<1.0 or >1.0 cm in diameter) and
grouped as either familial micro-PTC or familial PTC
(tumor size >1.0 cm in diameter). There were significant
differences in multifocality, extrathyroidal invasion, tumor
stage at time of initial surgery, central lymph node
metastasis, and recurrence in familial micro-PTC patients
compared with those with familial PTC tumors >1 cm in
diameter. Sixty-five (69.1 %) patients received surgery
more invasive than total thyroidectomy, and 29 (30.9 %)
patients received hemithyroidectomy. Lupoli et al. [20]
described the clinical and prognostic characteristics of fa-
milial micro-PTC patients and recommended radical
treatment since familial micro-PTC displays an unfavor-
able outcome. However, there was no correlation between
recurrence and the type of surgery performed since three
out of seven familial micro-PTC patients had local or
distant metastases. Near-total or total thyroidectomy was
performed on all three patients in their study. We showed
significant differences in multifocality, extrathyroidal in-
vasion, tumor stage at time of initial surgery, central lymph
node metastasis, and recurrence in familial micro-PTC
patients, illustrating that familial micro-PTC is less ag-
gressive than familial PTC.
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In addition, since sporadic micro-PTC is well known to
have more favorable prognostic outcomes than sporadic
PTC, we compared between familial micro-PTC and spo-
radic micro-PTC. In results, we could not find any risk
factors affecting the prognosis of familial micro-PTC
leading to higher recurrence rate or poor prognosis. These
could suggest that the familial micro-PTC (excluding the
familial PTC with tumor size >1.0 cm) has similar prog-
nosis compared to sporadic micro-PTC. However, since
there were only a few number of recurrence in papillary
microcarcinoma patient groups in our study duration, we
were to assume that recurrence rate are alike for now, but
could change along further follow-up.

We believe that more invasive surgery (i.e., total thy-
roidectomy) is needed for familial PTC because there were
differences in recurrence rate between familial PTC and
sporadic PTC, although recurrence rates were below 10 %
for both types of carcinoma. For familial PTC, the number
of affected family members was not a higher risk factor.
And, in familial micro-PTC patients the overall charac-
teristics and prognostic outcomes were favorable than the
familial PTC with very low recurrence rate and similar to
that of sporadic micro-PTC.

While the incidence of familial PTC at our institution was
higher than that of other studies [7, 11], data collected from a
single large institution might not represent the true consensus
in disease incidence. It is also possible that familial PTC
patients having two affected family members might not
represent the actual family history and in portion, the inci-
dentally found sporadic cases within the family members
could be included, an increasing incidence condition under
the affect of health care screening system in Korea [9]. For
this reason, more invasive surgery such as total thyroidec-
tomy should be avoided for familial micro-PTC patients
since sporadic cases of PTMC might be included.

To conclude, our results illustrate that less invasive
surgery (i.e., hemithyroidectomy with ipsilateral central
lymph node dissection) could be suggested for familial
micro-PTC as favorable postoperative outcomes are ex-
pected with less aggressive treatment approach.
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