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Abstract
Purpose To identify clinical, biological and pathological risk factors for the incidental discovery of papillary thyroid
microcarcinomas (PTMCs) in patients undergoing thyroidectomy for presumed benign conditions.
Methods Cross sectional, single center study, involving all consecutive patients (N= 3015) who were submitted to thyroid
surgery between 2001–2019. All medical files were retrospectively reviewed. A total of 1961 patients in the benign group
and 145 patients in PTMC group were analyzed.
Results No significant differences in age, sex, body mass index, smoking status, thyroid volume or weight and preoperative
thyroxine treatment between benign and PTMC groups were observed. Circulating anti- thyroid antibodies, histological
thyroiditis and serum thyrotropin (TSH) were significantly associated with PTMC in univariable analysis. Independent risk
factors for incidental PTMC by multivariable analysis where possible (OR: 1.51, 95% CI: 0.99–2.28) and certain (OR: 1.74,
95% CI: 1.09–2.78) thyroid autoimmunity (p= 0.002) and higher serum TSH (OR: 1.25, 95% CI: 1.08–1.45, p= 0.03),
whereas thyroid lobectomy was associated with a lower risk of PTMC (OR: 0.40, 95% CI: 0.24–0.67, p < 0.001). The most
frequent genetic alteration was BRAFV600E mutation, found in 56.3% of PTMC submitted to DNA sequencing. No asso-
ciation between clinical, biological or histological characteristics of PTMC and BRAFV600E mutation was observed.
Conclusions Thyroid autoimmunity and higher preoperative serum TSH level were independent predictors of PTMC
incidentally discovered during thyroid surgery. Larger prospective studies are needed to better identify possible risk factors
for papillary thyroid carcinoma initiation and progression.
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Introduction

Papillary thyroid carcinoma (PTC) is the most frequent
(~80%) thyroid malignancy, with an incidence which has

increased worldwide over the past decades. This rise has
been, at least in part, attributed to recent widespread use of
high-resolution ultrasound (US) and fine needle aspiration
cytology (FNA) for thyroid nodules, which has led to the
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diagnosis of otherwise clinically indolent papillary micro-
carcinomas (PTMC), that is PTC < 1 cm [1–4].

PTMCs generally have a good prognosis, are often
discovered incidentally during thyroidectomy for pre-
sumed benign conditions or at autopsy and thus the
adoption of more conservative therapeutic strategies for
this entity has been endorsed by recent guidelines [5–7].
However, some PTMCs may present with lymph node
metastasis and a risk of recurrence, in younger patients, in
cases of multifocality, non-incidental detection, aggres-
sive histology, extra-thyroidal extension or in the pre-
sence of BRAFV600E mutation, the most frequent genetic
alteration of PTC [8–11]. The minority of PTMCs that
showed progression during active surveillance studies
were among young patients (<40 years old) with a higher
serum thyrotropin (TSH) level [12, 13]. TSH has been
associated with advanced stage PTC > 1 cm in a large
meta-analysis, and animal models have shown that TSH
signaling was required in BRAF-induced thyroid tumor-
igenesis, suggesting a role for tumor initiation [14, 15].
Hashimoto’s thyroiditis has been associated with
increased PTMC incidence in retrospective studies,
without however clear evidence as to its role in the
clinical behavior of PTMC [16, 17]. Hypothesizing that
any clinically significant PTC larger than 1 cm in size has
evolved from an initial microcarcinoma stage, the study
of risk factors for the occurrence of a papillary micro-
carcinoma could contribute to a better understanding of
the early stages of thyroid tumor initiation and
progression.

The primary objective of this study was to identify the
clinical, biological, and pathological risk factors for the
incidental detection of PTMC in patients undergoing thyr-
oidectomy for presumed benign conditions. We also aimed
to analyze whether the presence or absence of these risk
factors was associated with a distinct PTMC molecular
profile.

Materials and methods

This is a cross-sectional, single center study nested in the
prospective ongoing database of the Thoracic Surgery
Department of H.U.B.- Hôpital Erasme, including all con-
secutive patients who underwent thyroid surgery between
2001–2019, whose medical files were retrospectively
reviewed. The inclusion criterion for the study was total or
hemi (lobectomy) thyroidectomy. The principal criterion for
the choice of lobectomy was the absence of clinically sig-
nificant (> 5 mm) thyroid nodules in the contralateral lobe in
the preoperative ultrasound and their increased after 2016
following guidelines advocating more conservative surgery
for nodular disease. The exclusion criteria were: previous
partial thyroidectomy without available histological proof
of benignity, Grave’s disease, presence at histology of a
PTC > 1 cm and or all other types of thyroid neoplasms
including tumors of undetermined malignant potential,
presence of tumor predisposing syndromes (multiple
endocrine neoplasia syndrome type 1 or 2, acromegaly),
absence of preoperative serum TSH and finally preoperative
detection of PTMC by FNA (performed in nodules <1 cm).
The strategy for patients’ enrollment in the study is shown
in Fig. 1. The study protocol was approved by the Ethics
Committee of H.U.B.—Hôpital Erasme (P2014/310,
A2020/138). Enrolled patients were divided into two groups
for comparison: the benign (control) group and the PTMC
group (Fig. 1). For all evaluated patients, the following
variables were recorded when available: age, sex, current
smoking, body mass index (BMI), thyroxin treatment,
thyroid gland volume (ml) measured by preoperative
ultrasound (US) performed within the 12 months prior to
surgery, thyroid gland weight (gr) reported at histological
examination, preoperative serum TSH (mU/L) level (the
value closest to the surgery date, within 3 months pre-
operatively, was recorded), presence of circulating anti-
thyroperoxidase (anti-TPO) and/or anti-thyroglobulin (anti-

Fig. 1 Methodology flowchart
for patients’ enrollment in
this study
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Tg) antibodies (Abs) and presence of histological lympho-
cytic thyroiditis. Patients who had quit smoking for at least
1 year prior to thyroidectomy were considered non-
smokers. For patients treated preoperatively by anti-
thyroid drugs, the serum TSH level before the treatment
initiation (measured within a maximum of 12 months pre-
operatively) was recorded.

Biochemical assays

Serum TSH, anti-TPO Abs, and anti-Tg Abs were measured
by electrochemiluminescence assay throughout the study
period, using the module E (Roche) until 2017 (normal
essay range for TSH: 0.4–4.0 μUI/ml, negative threshold for
anti-TPO Abs < 34 U/ml, and for anti-Tg Abs < 115 U/ml)
and then the Cobas e801 (Roche) module from 2017 and
onwards (normal assay range for TSH: 0.27–4.20 mU/L,
negative threshold for anti-TPO Abs < 34 kUI/L, and for
anti-Tg Abs < 115 kUI/L) according to the manufacturer’s
instructions (Roche Diagnostics, Manheim, Germany).

Histological examination methodology and DNA
sequencing

The histological examination throughout the study period
was performed using a standardized methodology including
sectioning of each thyroid lobe in 3 mm slices and micro-
scopic examination of all suspicious regions and nodules
and was performed under the supervision of a single
experienced pathologist (IS, 40 years of experience). If
lymphocytic thyroiditis appeared in the final conclusions of
the histology report, it was recorded as present. For the
PTMC group, the tumor size (largest diameter in mm, lar-
gest foci in case of multifocality), multifocality, bilateral
localization, lymph node status, and molecular profile if
available were recorded. The molecular profile of PTMC
surgically resected between 2010 and 2019 was system-
atically evaluated using a targeted DNA Next Generation
sequencing (NGS) panel, as previously published [18].
Until 2018, the DNA panel was the AmpliSeq Cancer
hotspot panel version 2; in 2019 a custom DNA panel tar-
geting mutations in 26 genes implicated in thyroid tumors
was used. NGS was performed using Ampliseq Technology
and Ion Torrent sequencers (ThermoFisher), as previously
described. NGS data analysis was carried out using standard
procedures already established in routine in the Department
of Pathology and is accredited to ISO15189.

Statistical analysis

Statistical analysis was performed with Stata/SE 17.0. The
comparison between study groups was performed using
Pearson’s Chi-squared test or Fisher’s exact test for

categorical variables and with Student’s t-test and Mann-
Whitney-Wilcoxon test for normally and non-normally
distributed continuous variables respectively. The risk of
PTMC was analyzed by logistic regression according to the
different variables. Odd ratios (OR) with 95% confidence
intervals (CI) and Wald’s test p-value are presented. Mul-
tivariable models for PTMC risk were constructed con-
sidering variables associated with p < 0.1 and did not
include variables with > 10% missing observations. Multi-
collinearity was assessed using the variance inflation factor
(VIF < 2.5) and a backward selection procedure was used in
order to keep only variables that remained significantly
associated with the outcome (PTMC). The Akaike infor-
mation criterion (AIC) between possible final models was
considered and the goodness-of-fit was verified (Hosmer-
Lemeshow test). Statistical significance was set at p < 0.05.

Results

Among the 3015 patients who underwent thyroid surgery at
H.U.B.—Hôpital Erasme, between 2001–2019, 2395
patients underwent total thyroidectomy and 620 patients
underwent lobectomy. After applying the study exclusion
criteria, a total of 1961 patients in the benign group and 145
patients in the PTMC group were analyzed (Fig. 1).

Incidental PTMC risk analysis according to clinical,
biological and histological variables

The clinical, biological, histological characteristics and
comparison between the PTMC group and the benign group
are shown in Table 1. A higher frequency of incidental
PTMC was observed in patients undergoing total thyr-
oidectomy (p= 0.001). Female predominance was observed
in both groups, the median age, body mass index and
smoking status did not differ significantly between groups.
Median thyroid volume and median thyroid weight were
smaller in the PTMC group (31ml (IQR: 19.6–50.0) and
38 g (IQR: 25–66), respectively) compared to the benign
group (35ml (IQR: 20.10–60.00) and 45 g (IQR:
25.00–75.00), respectively) without reaching statistical sig-
nificance (p= 0.054, p= 0.11 respectively). The presence of
anti- TPO and/or anti- Tg Abs was significantly more fre-
quent in the PTMC group (24.3%) compared to the benign
group (16.1%) (p= 0.01). Histological lymphocytic thyr-
oiditis was also significantly more frequent in the PTMC
group (44.8% in PTMCs versus 30.5% in benign group,
p < 0.001). Thyroid autoimmunity (TAI) was defined as
certain if patients where positive for both antibodies and
histological thyroiditis, as possible if patients were positive
for either antibodies or histological thyroiditis and as absent
if patients were negative for both antibodies and histological
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thyroiditis. Presence of possible or certain TAI was also
significantly associated with PTMC (p= 0.002). The med-
ian preoperative serum TSH level was higher in PTMC
group (0.99 (IQR: 0.60–1.54) vs 0.80 (IQR: 0.38–1.32) mU/
L in benign group, p < 0.001). Approximately one third of
patients were treated preoperatively by thyroxine (mostly in
the years before 2009), in both PTMC and benign groups
(p= 0.64). TSH levels remained significantly higher
(p= 0.049) in the PTMC group compared to benign group,
even after exclusion of patients treated by thyroxine and/ or
positive for thyroid antibodies (data not shown).

After stratification of patients in four TSH categories, we
observed a continuously increasing proportion of patients

with PTMC as the serum TSH increased (p= 0.02): 4.4% of
patients had a PTMC in the TSH ≤ 0.4 category vs 7.5% of
patients in the 0.4 > TSH ≤ 2.5, vs 10.4% in the > 2.5
TSH ≤ 4, vs 13.3% in the TSH > 4 mU/L category (Fig. 2).

Identification of independent risk factors for
incidental PTMC by multivariable analysis

Variables with an association of p < 0.1 with PTMC iden-
tified by univariable analysis, except those with > 10%
missing observations, were submitted to multivariable
analysis (Table 2). Given a strong collinearity relationship
between TAI and antibodies and between TAI and

Table 1 Comparison of clinical, biological and histological characteristics between papillary thyroid microcarcinoma (PTMC) group and benign
group

Benign
(N= 1961)

PTMC
(N= 145)

N N OR [95% CI] p value

Type of surgery 1961 145 0.001

Total thyroidectomy 1464 (74.7%) 127 (87.6%) 1

Lobectomy 497 (25.3%) 18 (12.4%) 0.42 [0.25–0.69]

Sex 1961 145 0.71

Male 459 (23.4%) 32 (22.1%) 1

Female 1502 (76.6%) 113 (77.9%) 1.08 [0.72–1.62]

Age (years) 1961 49.7 ± 13.8 145 50.9 ± 11.5 1.01 [0.99–1.02] 0.29

BMI (kg/m2) 1735 26.6 (23.4–30.4) 138 27.3 (23.1–32.0) 1.01 [0.98–1.04] 0.56

Current smoking 1958 145 0.15

No 1520 (77.6%) 120 (82.8%) 1

Yes 438 (22.4%) 25 (17.2%) 0.72 [0.46–1.13]

Thyroid US vol (ml) 1748 35 (20.1–60.0) 135 31 (19.6–50.0) 0.99 [0.99–1.00] 0.054

Thyroid weight (g) 1929 45 (25.0–75.0) 143 38 (25.0–66.0) 0.99 [0.99–1.00] 0.11

Histological thyroiditis 1961 145 <0.001

Not present 1363 (69.5%) 80 (55.2%) 1

Present 598 (30.5%) 65 (44.8%) 1.85 [1.32–2.60]

Anti-TPO and/ or anti-Tg Abs 1828 136 0.01

Negative 1534 (83.9%) 103 (75.7%) 1

Positive 294 (16.1%) 33 (24.3%) 1.67 [1.11–2.52]

Thyroid Autoimmunity 1864 139 0.002

Not present 1214 (65.1%) 71 (51.1%) 1

Possibly present 408 (21.9%) 38 (27.3%) 1.59 [1.06–2.40]

Certainly present 242 (13.0%) 30 (21.6%) 2.12 [1.35–3.32]

Preoperative serum TSH (mU/L) 1961 0.80 (0.38–1.32) 145 0.99 (0.60–1.54) 1.23 [1.06–1.42] 0.005

Thyroxin treatment preoperatively 1961 145 0.64

No 1412 (72.0%) 107 (73.8%) 1

Yes 549 (28.0%) 38 (26.2%) 0.91 [0.62–1.34]

Data are presented as absolute numbers and (%), median (IQR: 25–75th percentiles) or mean ± SD, thyroid weight in g was evaluated at final
histological examination

anti-TPO anti-thyroperoxidase, anti-Tg Abs anti-thyroglobulin antibodies, US ultrasound, vol volume, BMI body mass index, N number of patients
in each group for whom data were available for each studied variable, OR odds ratio, 95% CI confidence intervals, p values in bold are of statistical
significance
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histological thyroiditis, we included in the final multi-
variable model only the TAI variable. In our opinion, TAI
was more relevant since it takes into account both the
biological and the histological aspect of the condition,
making the association when both antibodies and thyroiditis
were positive more robust. Presence of possible (OR: 1.51,
95% CI: 0.99–2.28) and certain thyroid autoimmunity (OR:
1.74, 95% CI: 1.09–2.78) (p= 0.002) and higher serum
TSH (OR: 1.25, 95% CI: 1.08–1.45, p= 0.03) were sig-
nificantly associated with the presence of PTMC during
surgery. Thyroid lobectomy was associated with a lower
risk of PTMC (OR: 0.40, 95% CI: 0.24–0.67, p < 0.001).

Characteristics of papillary thyroid
microcarcinomas (PTMC)

We analyzed the histological and molecular characteristics
of all PTMC (N= 145) evaluated in this study (Table 3).
The median size of the PTMC was 4 mm (IQR: 2–6 mm).
75.9% of patients presented with unifocal PTMC, 24.1%
with multifocal, and 11,7% with bilateral microcarcinoma.
The most frequent PTMC histological variant was classic
variant (48.9%) followed by mixed classic and follicular
variant (34.5%). For 76.6% of the patients, as reasonably
expected, regional lymph nodes were not available (Nx) for
histological analysis. In the remaining patients, lymph node
resection was performed at the surgeon’s discretion during
surgery: 21.8% of patients did not have histologic evidence
of lymph node invasion (N0) and 3.2% of patients had
regional lymph node invasion (N1).

All PTMC surgically resected between 2010–2019
(n= 74), underwent DNA sequencing analysis. Among
them, n= 10 samples did not have enough material for
DNA extraction and sequencing, so final molecular profile
analysis was possible for 64 samples (44.1% of the total
studied cohort of PTMC), (Table 3). For n= 3 (4.7%)
samples the NGS analysis was not contributive for technical
reasons (suboptimal sequencing quality). While n= 21
(32.8%) of PTMC carried no mutations, in n= 36 (56.3%)
of PTMC a BRAFV600E mutation was detected. Among the
latter, one PTMC carried a double BRAFV600E and TERT
promoter mutation (Table 3). In n= 4 (6.3%) of PTMC
other gene mutations (NRAS, HRAS, CHEK2) were
detected.

The tumor size and histological variant did not sig-
nificantly differ between negative for mutations PTMC and

Table 2 Independent risk factors
for incidental papillary thyroid
microcarcinoma (PTMC)
according to multivariable
analysis

Benign
(N= 1961)

PTMC
(N= 145)

N N OR [95% CI] p value

Type of surgery 1961 145 <0.001

Total thyroidectomy 1464 (74.7%) 127 (87.6%) 1

Lobectomy 497 (25.3%) 18 (12.4%) 0.40
[0.24–0.67]

Thyroid Autoimmunity 1864 139 0.002

Not present 1214 (65.1%) 71 (51.1%) 1

Possibly present 408 (21.9%) 38 (27.3%) 1.51
[0.99–2.28]

Certainly present 242 (13.0%) 30 (21.6%) 1.74
[1.09–2.78]

Preoperative serum TSH
(mU/L)

1961 0.80
(0.38–1.32)

145 0.99
(0.60–1.54)

1.25
[1.08–1.45]

0.03

Data are presented as absolute numbers and (%)

N number of patients in each group for whom data were available for each studied variable, OR odds ratio,
95% CI confidence intervals, p values, or OR in bold are of statistical significance

Fig. 2 Illustration of the proportion (%) of patients with PTMC among
different serum TSH categories. A significant (p= 0.02) increase in
the % of patients presenting a PTMC was observed in parallel with the
increase of TSH among the different categories: 4.4% of patients had a
PTMC in the TSH ≤ 0.4 category vs 7.5% in the 0.4 > TSH ≤ 2.5, vs
10.4% in the > 2.5 TSH ≤ 4, vs 13.3% in the TSH > 4 mU/L category
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BRAFV600E positive PTMC samples (data not shown). The
clinical, biological, and histological variables included in
the PTMC risk analysis were analyzed by logistic regression
between negative for mutations PTMC and BRAFV600E

positive PTMC samples, and no statistically significant
differences were found (data not shown).

Discussion

In the present study, we observed that thyroid autoimmunity
and serum TSH were independent risk factors for the inci-
dental discovery of PTMC in patients undergoing thyroid
surgery for presumed benign conditions. Investigation of
very early stages of papillary thyroid cancer could help to
better understand tumor initiation and to identify clinically
relevant predictors of malignancy. The probability to find an
incidental PTMC at surgery was higher when the patients
underwent total thyroidectomy versus lobectomy in the

present study. The most likely explanation for this finding is
that the random probability of finding a microcarcinoma
during routine histological examination of one thyroid lobe
instead of two diminishes.

The pathogenesis of sporadic, non-radiation-induced,
papillary thyroid cancer is still not fully understood. Several
risk factors for PTC, such as environmental pollutants, diet,
increased BMI, insulin resistance, and a possible protective
role of smoking have emerged from epidemiological studies
but their underlying pathophysiological role in thyroid
carcinogenesis remains undetermined [19–21]. Male sex,
single or fewer nodules and younger age have also been
reported as predictors for malignancy in patients with
thyroid nodular disease [22, 23]. We did not observe any
association between age, sex, BMI, or smoking status and
the risk of incidental PTMC in our study.

Elevated serum TSH has been reported as a risk factor
for PTC > 1 cm and was associated with advanced diseases
states [14]. Regarding micro PTC, the evidence on TSH as a
risk factor, remains inconclusive, with conflicting data in
the literature, with some studies showing a significant
association and others not [24–29]. However, during active
surveillance studies for papillary microcarcinomas, serum
TSH was significantly associated with disease progression
[12]. However, TSH has not yet been incorporated into
algorithms for management of thyroid nodular disease. In
our study, serum TSH was found to be an independent
predictor of malignancy (OR: 1.25, 95% CI: 1.08–1.45).

The exact role of TSH, a well-known growth and pro-
liferation factor for thyrocytes, and TSH signaling in thyr-
oid tumorigenesis, as to whether they are involved in tumor
initiation or tumor progression is not established. In in vivo
transgenic mice models, TSH signaling was required for
BRAFV600E-induced thyroid tumorigenesis but also con-
ferred more aggressive features in BRAFV600E-induced
thyroid tumors [15, 30]. In vitro, it was shown that TSH
induced DNA damage in human thyrocytes, probably by
increasing intracellular levels of reactive oxygen species
(ROS) [31].

The concomitant presence of Hashimoto thyroiditis and
PTMC has long been described in the literature with a
prevalence varying from 8–34%, but whether thyroiditis is a
cause or a consequence of microcarcinoma and whether it
modifies or not its clinical behavior is still debated [17, 32].
One of the possible underlying mechanisms could be the
increase in oxidative stress as a result of chronic immune
cell infiltrates in the thyroid, which may cause DNA
damage, genomic instability and may interfere with DNA
repair mechanisms [33, 34]. Slijepcevic et al., reported that
Hashimoto thyroiditis was an independent predictor
(OR:1.54, 95% CI: 1.15–2.05) for PTMC [16]. Similarly, in
this study, histological thyroiditis was strongly associated
(p < 0.001) with the incidental discovery of PTMC during

Table 3 Histological characteristics and molecular profile of papillary
thyroid microcarcinoma (PTMC) evaluated in this study

Papillary thyroid microcarcinoma (PTMC)

Characteristics N= 145

Tumor size (mm) 4 (2–6)

Multifocal 35 (24.1%)

Bilateral 17 (11.7%)

Histological variant

Classic 71 (48.9%)

Follicular 50 (34.5%)

Mixed (classical and follicular) 20 (13.8%)

Other 4 (2.7%)

Lymph node status

Nx 111 (76.6%)

N0 29 (20.0%)

N1 5 (0.34%)

Molecular profile available for N= 64

PTMCs resected between 2010–2019

Non contributive: 3 (4.7%)

Negative: 21 (32.8%)

BRAFV600E mutations: 36 (56.3%)

BRAFV600E 35

BRAFV600E+ TERT promoter 1

Other mutations: 4 (6.3%)

NRAS 2

HRAS 1

CHEK2 1

Data are presented as absolute numbers and (%)

N number of patients in each group for whom data were available for
each studied variable, Nx no lymph nodes available for staging, N0 no
lymph node invasion, N1 lymph node invasion
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thyroidectomy. The presence of possible and certain thyroid
autoimmunity, as defined above, were independent risk
factors for PTMC (OR: 1.51, 95% CI: 0.99–2.28 for pos-
sible TAI and OR: 1.74, 95% CI: 1.09–2.78 for certain
TAI). Carlos et al. observed no association in multivariable
analysis between Hashimoto, or Grave’s disease with inci-
dental PTMC, but not specific diagnostic (biological, anti-
body titers, histology, iconography) criteria for these
conditions were applied by the authors, so conclusions
should be interpreted with caution [35]. We hereby did not
include Grave’s disease due to the difficulty in correctly
interpreting serum TSH as a risk factor for cancer in these
patients having TSH receptor antibodies that stimulate
thyrocytes and increase intracellular cAMP signaling.
However, Grave’s disease could be a model per se to study
carcinogenesis in relation to inflammatory cytokines spe-
cifically associated with this condition.

In this study, detection rate of BRAFV660E mutation
among the analyzed PTMC (n= 64) was 56.3%, a rate
similar to that of larger (>1 cm) size PTC reported in the
TCGA (Thyroid Cancer Genome Atlas) study [36]. Other
groups have reported a prevalence of BRAFV660E mutation
in small series (number of patients varying from 55 to 195)
of incidental PTMC ranging from 17.6–46% in association
with multifocality, tumor size, and unfavorable histology;
however, BRAFV660E association with tumor aggressive
features or recurrence for incidental PTMC has not always
been consistent [37–40]. We did not find any association
between the different risk factors for PTMC assessed in this
study and the presence of BRAFV600E mutation, an analysis
probably hampered by the small number of patients with
molecular profile available. Above data, in accordance with
the literature, suggest that BRAFV660E is a frequent and early
molecular event in thyroid carcinogenesis but factors other
than mutational status, such as microenvironment/epige-
netic factors, might contribute to the progression of papil-
lary microcarcinoma to larger, clinically significant tumors.

The limitations of the study rely on its cross sectional
single-center nature, the relatively small number of PTMC
patients, and the lack of molecular characterization of the
totality of microcarcinomas.

In conclusion, we identified thyroid autoimmunity and
higher preoperative TSH level as independent predictors of
PTMC incidentally discovered during thyroid surgery.
Lobectomy reduced the probability of finding a PTMC in
this study. Prospective studies are essential to confirm these
results and to identify other risk factors that contributing to
PTMC initiation. Comparison of the clinical characteristics
and of the molecular profiles between PTMCs and larger
size PTCs could be relevant to assess which factors and
which gene alterations may promote progression from
micro cancer to a more aggressive clinically significant
tumor stage.
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