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Abstract
Purpose  Familial papillary thyroid microcarcinoma (FPTMC) can present a more aggressive behavior than the sporadic 
microcarcinoma. However, few studies have analyzed this situation. The objective is to analyze the recurrence rate of FPTMC 
and the prognostic factors which determine that recurrence in Spain.
Methods  Spanish multicenter longitudinal analytical observational study was conducted. Patients with FPTMC received 
treatment with curative intent and presented cure criteria 6 months after treatment. Recurrence rate and disease-free survival 
(DFS) were analyzed. Two groups were analyzed: group A (no tumor recurrence) vs. group B (tumor recurrence).
Results  Ninety-four patients were analyzed. During a mean follow-up of 73.3 ± 59.3 months, 13 recurrences of FPTMC 
(13.83%) were detected and mean DFS was 207.9 ± 11.5 months. There were multifocality in 56%, bilateral thyroid involve-
ment in 30%, and vascular invasion in 7.5%; that is to say, they are tumors with histological factors of poor prognosis in a 
high percentage of cases. The main risk factors for recurrence obtained in the multivariate analysis were the tumor size (OR: 
2.574, 95% CI 1.210–5.473; p = 0.014) and the assessment of the risk of recurrence of the American Thyroid Association 
(ATA), both intermediate risk versus low risk (OR: 125, 95% CI 10.638–1000; p < 0.001) and high risk versus low risk (OR: 
45.454, 95% CI 5.405–333.333; p < 0.001).
Conclusion  FPTMC has a recurrence rate higher than sporadic cases. Poor prognosis is mainly associated with the tumor 
size and the risk of recurrence of the ATA.

Keywords  Papillary thyroid carcinoma · Familial papillary thyroid carcinoma · Papillary thyroid microcarcinoma · Familial 
papillary microcarcinoma · Recurrence

Abbreviations
95% CI	� 95% Confidence interval
AJCC	� American Joint Committee on Cancer

ATA​	� American Thyroid Association
DFS	� Disease-free survival
FPTC	� Familial papillary thyroid carcinoma
FPTMC	� Familial papillary thyroid microcarcinoma
OR	� Odds ratio
PTC	� Papillary thyroid carcinoma
PTMC	� Papillary thyroid microcarcinoma
SPTMC	� Sporadic papillary thyroid microcarcinoma

Introduction

The incidence of papillary thyroid microcarcinoma (PTMC) 
has increased in recent decades. This is largely due to the 
high-resolution ultrasonography and thyroid pathology 
screening in many countries [1]. Since this tumor generally 
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has an excellent prognosis, several groups, especially in 
Asia, have proposed conservative treatment with active sur-
veillance [2, 3].

Familial papillary thyroid microcarcinoma (FPTMC) 
accounts for approximately 5 to 10% of all diagnosed cases 
of PTMC [4–6]. However, its frequency is increasing due 
to screening programs in families with familial papillary 
thyroid carcinoma (FPTC) [4].

While sporadic papillary thyroid microcarcinoma 
(SPTMC) has a favorable prognosis, the biological behavior 
of FPTMC is little known and could have a probably more 
aggressive course [6, 7]. In this sense, it is described that 
FPTMC can present a high rate of multifocality, vascular 
involvement, and lymph node metastasis [8–12]. However, 
there are few and short series in order to recommend a more 
aggressive treatment [6, 7, 9–12].

There are currently only 5 studies that analyze FPTMC 
[6, 7, 9–11], and two of them have a high risk of bias accord-
ing to the Newcastle–Ottawa scale [7, 10]. Furthermore, 
some case series are very small, such as that of Lupoli G. 
et al. [7] with only 7 cases and Capezzone M. et al. [11] with 
43 cases. On the other hand, the most numerous series have 
a very short follow-up. In this sense, the series of 217 cases 
presented by Cao J. et al. [10] has only a mean follow-up of 
34 months.

Despite this lack of consistent evidence, there are guide-
lines such as the 2015 American Thyroid Association (ATA) 
that recommends a more aggressive management of the 
FPTC [13]. For this reason, active surveillance is not con-
sidered in FPTMC [2, 3] and the minimal surgery that is rec-
ommended is total thyroidectomy. Even authors such as Lee 
et al. [6] recommend associating a central neck dissection.

The objective of this study is to analyze the recurrence 
rate of FPTMC and the factors related to recurrence in a 
national multicenter study.

Material and methods

Type of study

National multicenter longitudinal analytical observational 
study was conducted by surgeons of the Endocrine Surgery 
Section of the Spanish Society of Surgery.

Study population

The study population consisted of patients diagnosed 
with FPTMC. This tumor was defined as the presence of a 

papillary thyroid carcinoma (PTC) equal to or less than 1 cm 
in size in a family diagnosed with FPTC.

FPTC was defined as the presence of at least two first-
degree relatives with a histologically confirmed PTC. Patients 
with any of the following criteria were excluded from this con-
cept: families with multiple endocrine neoplasia (MEN) syn-
drome, families with Cowden syndrome, families with Gardner 
syndrome, familial adenomatous polyposis, Carney complex, 
or people with previous exposure to ionizing radiation.

Patients with FPTMC who met the following criteria 
were included in this study:

a)	 To receive curative intent treatment.
b)	 To meet cure criteria 6 months after definitive treatment.
c)	 One-year minimum follow-up.

Patients with FPTMC who met the following criteria were 
excluded from this study:

a)	 Persistent disease after treatment.
b)	 Breach by the patient of the therapeutic and follow-up 

protocol.
c)	 Incomplete medical history and inability to complete it.
d)	 Follow-up less than 1 year.

Preparation of the data collection protocol

A data collection protocol was developed by the project man-
ager, which was approved by the Endocrine Surgery Sec-
tion of Spanish Society of Surgery. The study protocol was 
approved by institute’s committee (2021–2-13-HCUVA).

A first direct contact was made by the project manager 
with the different Endocrine Surgery Units to explain the 
project, and later an institutional contact through the sec-
retariat of the Spanish Society of Surgery to provide the 
documentation in order to participate in the project.

Evaluation and approval of the cases under study

The project was developed over a period of 4  years 
(2015–2018). Subsequently, the follow-up was updated but 
without including more patients. The information provided 
for each case was the complete protocol and the family tree 
that confirmed that it corresponded to a FPTC. The infor-
mation was obtained from the patients and from the family 
history of the patients.

All cases were evaluated by the same investigator to con-
firm the validity of each case. Once its validity is accepted, 
it is formalized and any doubt or contradiction regarding the 
case was consulted to resolve it.
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Study groups

The patients included in the study were divided into two 
groups according to the presence or absence of recurrent 
disease during the follow-up. Recurrence was defined 
as the presence of clinical, radiological, or biochemical 
(increased serum thyroglobulin with negative antithy-
roglobulin antibodies) disease after 6 months of complete 
radical treatment.

The two groups under study were.

a)	 Group A: No FPTMC recurrence during follow-up.
b)	 Group B: Presence of FPTMC recurrence during follow-

up.

Study variables

To assess potential risk factors, the following groups of vari-
ables were analyzed:

1)	 Socio-familial variables: age, gender, and number of 
cases of FPTMC in the family.

2)	 Clinical variables: asymptomatic, cervical tumor, dys-
phonia, dysphagia, and dyspnea.

3)	 Thyroid function: euthyroidism, hypothyroidism, and 
hyperthyroidism.

4)	 Histological variables: histological variant, tumor size 
(in millimeters), multifocality, number of foci, bilat-
erality, vascular invasion, lymphatic involvement, and 
chronic lymphocytic thyroiditis.

5)	 Tumor stage according to the 7th and 8th editions of the 
TNM Staging System of the American Joint Committee 
on Cancer (AJCC).

6)	 Assessment of risk of recurrence according to the 2015 
ATA guidelines.

Statistical analysis

The data were analyzed using the statistical program SPSS® 
v21.0 for Windows® (SPSS, Chicago, IL, USA). For bivari-
ate analysis of the different variables as risk factors, a Cox 
analysis was performed. Multivariate analysis was per-
formed using a binary logistic regression to evaluate the 
independent associations of all factors that were statisti-
cally significant in the bivariate analysis. The results were 
expressed as odds ratio (OR) with a 95% confidence interval 
(95% CI) and p value.

The Kaplan–Meier method was used to analyze the dis-
ease-free survival (DFS) and the Log Rank test to compare 
survival between groups. A p value < 0.05 was considered 
statistically significant.

Results

Series description

Of the 30 Spanish Endocrine Surgery Units that indicated 
their commitment to participate in the project, 20 of them 
detected cases of FPTMC in their centers and were able to 
participate in the project.

Ninety-four patients of 60 families with FPTC met the 
inclusion criteria in the project. Surgery was performed in all 
cases: total thyroidectomy in 89% (n = 84) and lobectomy in 
11% (n = 10). Cervical lymph node dissection was associated 
in 30% (n = 28): central neck dissection in 28 cases (unilat-
eral in 17 cases [18%] and bilateral in 11 cases [12%]) and 
lateral neck dissection in 7 cases (ipsilateral in 4 and bilat-
eral in 3 cases). Radioactive iodine (I131) was administered 
in 86% of the patients (n = 81).

During a mean follow-up of 73.3 ± 59.3  months, 13 
recurrences (13.8%) were detected. The mean DFS was 
207.9 ± 11.5 months (Fig. 1).

Socio‑family and clinical factors associated 
with tumor recurrence

No association was observed between socio-familial or clini-
cal factors and the presence of FPTMC recurrence (Table 1).

Histological factors associated with tumor 
recurrence

Regarding the histological variant, only the diffuse sclerosis 
variant was associated with a higher recurrence rate, with an 
OR of 4.869 (p = 0.040) and a DFS at 5 years of 37.5% (com-
pared to 87, 5% of the rest of the variants; p = 0.022) (Table 2).

The association with tumor size stands out with an OR 
of 1.403 (p = 0.029), in such a way that as the tumor size 
increases by 1 mm, the probability of presenting a recurrence 
increases 1.403 times. Regarding the presence of vascular 
invasion OR was 5.302 (p = 0.013) and for the presence of 
lymphatic involvement OR was 4.263 (p = 0.010) (Table 3). 
The 5-year DFS of vascular invasion and lymphatic involve-
ment were 34.3% (p = 0.005) and 55.5% (p = 0.005), respec-
tively (Table 3; Fig. 1).

Tumor staging and tumor recurrence

Tumor staging according to the 7th edition of the TNM 
staging system of the AJCC

According to the 7th edition of the TNM Staging System 
of the AJCC, 84% of the cases (n = 79) were T1a and the 
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Fig. 1   Disease-free survival (DFS) of familial papillary thyroid 
microcarcinoma. A Mean DFS. B DFS according to the diffuse scle-
rosing variant. C DFS according to the vascular invasion. D DFS 
according to the lymphatic involvement. E DFS according to “T” of 
the 7th edition of the TNM Staging System of the American Joint 
Committee on Cancer. F DFS according to “N” of the 7th edition of 
the TNM Staging System of the American Joint Committee on Can-
cer. G DFS according to the tumor stage of the 7th edition of the 

TNM Staging System of the American Joint Committee on Cancer. H 
DFS according to “T” of the 8th edition of the TNM Staging System 
of the American Joint Committee on Cancer. I DFS according to “N” 
of the 8th edition of the TNM Staging System of the American Joint 
Committee on Cancer. J DFS according to the tumor stage of the 8th 
edition of the TNM Staging System of the American Joint Committee 
on Cancer. K DFS according to the assessment of risk of recurrence 
of the American Thyroid Association
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remaining 16% (n = 15) were T3. T3 tumors have a higher 
recurrence rate (OR: 8.414; p < 0.001) and a shorter DFS 
than T1a (55.9% at 5 years; p < 0.001). Regarding the 
assessment of cervical lymph node involvement (N), 
17% of the cases (n = 16) presented involvement (N1). 
The recurrence rate was higher in the group with lymph 
node involvement (OR: 3.413; p = 0.032) and presented 
a shorter DFS (Table 4; Fig. 1).

Regarding the tumor staging, 92.6% (n = 87) were stage 
I, 5.3% (n = 5) were stage III, and the remaining 2.1% 
(n = 2) were stage IV. Stage I presented a lower recurrence 
rate and a higher DFS (Table 4; Fig. 1).

Tumor staging according to the 8th edition of the TNM 
staging system of the AJCC

According to the 8th edition of the TNM Staging System 
of the AJCC, 97.9% of the cases (n = 92) were T1a and 
the remaining 2.1% (n = 2) were T3. T3 cases presented 
a higher risk of recurrence (OR: 23.256; p = 0.010) and a 
shorter DFS than T1a (0% at 5 years; p < 0.001). Regard-
ing the assessment of cervical lymph node involvement 
(N), 17% (n = 16) presented involvement (N1). The 
recurrence rate was higher in the group with lymph node 
involvement (OR: 3.413; p = 0.032) and presented a 
shorter DFS (Table 4).

Regarding the tumor staging, 97.9% (n = 92) corre-
sponded to stage I and the rest to stage II. Stage II pre-
sented a higher risk of recurrence (OR: 9.009; p = 0.041) 
and a shorter DFS (Table 4; Fig. 1).

Assessment of the risk of recurrence according to the ATA​

The assessment of the risk of recurrence according to the 
ATA had a strong association with recurrence. Thus, inter-
mediate risk presented an OR of 111.111 compared to low 
risk (p < 0.001) and high risk presented an OR of 23.809 
compared to low risk (p < 0.001) (Table 4; Fig. 1).

Multivariate analysis

The risk factors included in the multivariate analysis were 
those that were significant in the bivariate analysis: dif-
fuse sclerosing variant, tumor size, vascular invasion, lym-
phatic involvement, and the TNM staging system. Because 
both the 7th and 8th editions were used for TNM staging, 
it was decided to include the 7th edition since the 8th edi-
tion homogenizes the results (97.9% were stage I). The 
assessment of the risk of recurrence according to the ATA 

was not included because this classification groups include 
various risk factors.

The risk factors obtained were the diffuse sclerosing 
variant and the tumor size (Table 5). Thus, patients with 
diffuse sclerosing variant had an 18.7 times higher prob-
ability of recurrence (OR: 18.765; p = 0.034) than other 
variants. Regarding tumor size, an increment of 1 mm 
in size increased the probability of recurrence 1.8 times 
compared to the previous size (OR: 1.806; p = 0.011).

A second multivariate analysis was performed, also including 
among the variables the risk of recurrence of the ATA. In this 
case, the tumor size and the assessment of the risk of recurrence 
of the ATA persisted as risk factors (Table 5). In this sense, an 
increment of 1 mm in tumor size increased the probability of 
recurrence 2.5 times compared to the previous size (OR: 2.574; 
p = 0.014). Regarding the risk of recurrence of the ATA, patients 
with an intermediate risk had a probability of recurrence 125 
times higher than those with a low risk (OR: 125; p < 0.001), 
and patients with a high risk had a probability of recurrence 
45.454 times higher than those with a low risk (OR: 45.454; 
p < 0.001) (Table 5).

Discussion

PTMC is considered an indolent tumor because active 
surveillance achieves good results avoiding the morbidity 
associated with surgery [2, 3]. However, FPTMC appears 
to be more aggressive [4, 6–12]. On the other hand, since 
the outcomes are linked to an adequate initial treatment [14, 
15], although the treatment could associate a greater mor-
bidity, the more aggressive tumors should be treated more 
aggressively [14].

The recurrence rate of SPTMC is relatively low, below 
4% in majority of studies and generally less than 2% 
[15, 16]. On the contrary, the reported recurrence rate in 
FPTMC is more variable. The first problem in this regard 
is the scarcity of studies reporting on this pathology, the 
second is the low number of patients included in these 
studies, and the third is that these studies are all retrospec-
tive [6–12]. In this manner, the recurrence rate is above 
2%, ranging between 2.1% [9] and 42.8% [7], although 
the study that provides such a high rate analyzes only 7 
patients. The Spanish multicenter study also shows a high 
recurrence rate for FPTMC, specifically13.8%. This is an 
important data taking into account the mean follow-up 
longer than 6 years. Therefore, despite the heterogeneity 
of the data, patients with FPTMC, unlike SPTMC [17, 18], 
should not be considered for conservative treatment like 
active surveillance due to the high recurrence rate [2, 3].
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When risk factors for recurrence of FPTMC are analyzed, 
one of the main prognostic factors is tumor size, so for every 
millimeter the risk of recurrence is practically twofold com-
pared to the previous size. Although it is difficult to establish a 
cut-off point, in our series a size less than 4–5 mm reduces the 
risk of recurrence. These small tumors are the most indolent 
and with best prognosis [19]. Another aspect already known is 
the presence of histological variants of PTC with a poor prog-
nosis, such as diffuse sclerosing variant [20]. It has not been 
observed in published studies that FPTC presents a higher 
incidence of more aggressive histological variants compared 
to sporadic carcinoma [4, 8, 10]. Finally, it should be noted 
that the assessment of the risk of recurrence of the ATA is 
highly predictive of the risk of FPTMC recurrence [21].

A more in-depth analysis of the data presented in this 
Spanish national study above FPTMC shows a high percent-
age of cases with tumor multifocality (56%), bilaterality 
(30%), and vascular invasion (7.5%). In other words, FPTMC 
has histological factors of poor prognosis in a high percent-
age of cases, a fact already indicated by other authors [11, 
12]. There are several studies that show the high frequency 
of multifocality and bilaterality of FPTMC; even the find-
ing of a multifocal tumor should suggest a familial disease 
[22]. It is necessary to remember that multifocality leads to 
higher rates of persistent local disease, cervical lymph node 
metastasis, and distant metastases, circumstances that cause 
a worse evolution and an increase of morbimortality [23, 24].

A controversial issue is the change in the 8th edition of TNM 
staging system compared to the previous edition in order to assess 
recurrence and survival differences. The 8th edition seems more 
predictive of mortality than the 7th edition [25], but in patholo-
gies such as PTMC the application of the 8th edition is limited 
because mortality is practically zero, so it would require stud-
ies with large sample size and a very long follow-up in order to 

show differences. Thus, in this multicenter national study, the 8th 
edition practically does not differentiate and more than 97% of 
the cases are T1a and stage I, with a recurrence rate higher than 
13%, so in this tumor the application of the 7th edition of TNM 
staging system is more discriminating. However, only in studies 
with large sample size such as the one presented by Yang et al. 
[25], which includes 39,032 microcarcinomas from the “National 
Cancer Institute’s Surveillance, Epidemiology and End Results 
(SEER),” the 8th edition has been shown to be more useful in 
order to assess survival. In our series, as it shows in Table 4, the 
application of the 8th edition is very homogeneous and does not 
allow defining the patients according to the recurrence and sur-
vival. For this reason, it is very difficult to perform a survival 
analysis in a relatively rare disease with a low mortality rate, and 
therefore, no study will probably be able to demonstrate differ-
ences in overall survival. On the contrary, DFS is a much more 
suitable variable to study diseases with these characteristics [26].

In conclusion, we can say that FPTMC is associated with a 
high recurrence rate, specifically higher than 13%, and presents 
poor prognostic histological parameters such as multifocality and 
vascular invasion. Although there are no studies that demonstrate 
the existence of a treatment more effective for FPTMC than for 
SPTMC, and therefore there is no evidence to support a more 
aggressive treatment, FPTMC should not be included in active 
surveillance protocols and the treatment should be surgical.

Original report

This material has not been previously published or sub-
mitted elsewhere for publication and will not be sent to 
another journal until a decision is made concerning pub-
lication by Surgery.

Table 5   Recurrence factors of familial papillary thyroid microcarcinoma: multivariate analysis

ATA: American Thyroid Association
Bold are the p<.05

Variables Regression coef-
ficient (β)

Standard error Wald statistic Odds ratio 95% confidence interval P

Not including the risk of recurrence according to the ATA​
  Diffuse sclerosing variant
    No 1
    Yes 2.932 1.382 4.499 18.765 1.250–281.809 0.034
    Tumor size 0.591 0.232 6.473 1.806 1.145–2.848 0.011

Including the risk of recurrence according to the ATA​
  Tumor size 0.945 0.385 6.033 2.574 1.210–5.473 0.014
  Risk of recurrence 

according to the 
ATA​

    Low risk
    Intermediate risk
    High risk

4.770
3.811

1.227
1.083

15.108
12.377

1
125
45.454

10.638–1000
5.405–333.333

 < 0.001
 < 0.001
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