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Background: Papillary thyroid microcarcinoma (PTMC) defines a group of papillary thyroid carcinomas, incidentally discovered, measuring
1 cm or less. The aim of our study was to evaluate the incidence and the pathological characteristics of PTMCs in our institution in the last
25 years, with special emphasis on the prognostic factors related to PTMCs. Material and methods: We performed a retrospective, cohort
study on 255 PTMCs, registered in the Department of Pathology, Tirgu-Mures Emergency County Hospital between 1990 and 2014. Results:
A significant increase in the incidence of PTMCs was observed in the 2004-2014 period, compared to 1990-2003 (7.6%, 229 PTMCs/3005
thyroid specimens vs. 1.2%, 23 PTMCs/1885 thyroid specimens). Conventional PTMCs accounted for most of PTMC cases (n=123 cases,
48.2%), followed by the follicular variant of PTC (n=117 cases, 45.9%). The increasing incidence of PTMCs was associated with a significant
increase in the routine number of blocks sampled per case over the study period (R2 =0.72, p < 0.001). By means of the univariate and
multivariate analysis, three risk factors were predictive for extrathyroidal extension in PTMCs: multifocality (Odds ratio [OR] 4.97, p-0.002),
tumor size = 5mm (OR 8.97, p-0.008) and lymph node involvement (OR 17.66 p<0.005). Conclusion: The incidence of PTMCs has revealed
a significant increasing trend in our institution over the last 25 years. Multifocality, lymph node involvement and tumor size = 5mm were found
1o be risk factors for extrathyroidal extension. These prognostic factors must be evaluated and clearly mentioned in the pathological report, to

help a correct estimation of biological potential of the lesion and an appropriate postoperative management.
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Introduction

Papillary thyroid carcinoma (PTC) is the most common
thyroid malignancy, with a significant increasing inci-
dence in the last four decades, as reported by many studies
around the world [1-4], but with no increase in the mor-
tality rate [2,4]. This increase is mainly due to inciden-
tally found PTCs, defined by World Health Organization
(WHO) as papillary thyroid microcarcinomas (PTMC)
[1,2,5-7]. Many factors can be attributed to the increasing
incidence of PTMC:s. First of all, the increasing number of
total thyroidectomies performed for multinodular goiter
and a more careful sampling of the thyroid specimens
(2,5,7,8,9]. Then, the more or less controlled increasing
number of thyroid echography. Other imaging examina-
tions performed for different pathologies in the neck re-
gion are being highly sensible and may also detect thyroid
lesions of less than 1 cm [8, 10]. It is thought that in the
great majority of cases, the clinical behaviour of these le-
sions could have been insignificant if left undiscovered
[11]. And of course, we should also mention some general
factors could be involved in the thyroid carcinogenesis,
like: ionizing radiations, lifestyle habits and environmental
pollutants [2,12].
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It is estimated that PTMC accounted for up to 40%
of all PTCs in the period 2004 to 2008 in the United
States [13]. Similar trends have been observed in France
and many other countries around the world [14,15]. In
autopsy series, the prevalence of PTMCs varies from 3 to
36% and is largely dependent on the thyroid sampling
technique and from country to country [16-18]. In surgi-
cal thyroidectomies performed for benign lesion, the prev-
alence of PTMC:s varies from 5% to 17 % [19,20].

PTMC:s have an indolent course and an excellent prog-
nosis and therefore are usually considered of little clinical
significance [11,21]. However, rarely PTMCs may have a
more aggressive clinical behaviour [8,15,22]. Some clini-
cal, pathological and, more recently, molecular prognostic
factors have been identified to foresee the tumour progres-
sion and prognosis of patients with PTMC [15,23,24].
The most important clinical prognostic factors include the
patient’s age 45 years old and older at the time of diagnosis,
the male gender [24,25] and high postoperative levels of
stimulated thyroglobulin [26]. The pathological indicators
of an unfavourable prognosis are the extrathyroidal exten-
sion, lymph node involvement and distant metastasis, so
called “aggressive” variants of PTC [23,27-30].

Some molecular biomarkers have been associated with
PTMCs aggressiveness and clinical behaviour but their
value is still under debate [31,32].
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In this study we aim to evaluate the incidence and the
pathological characteristics of PTMCs in our institution in

the last 25 years, with special emphasis on the prognostic
factors related to PTMCs.

Materials and methods

Database and cases definition

We performed a 25 years, retrospective, cohort study on
4890 cases of thyroid pathology registered in the Depart-
ment of Pathology, Tirgu - Mures Emergency County
Hospital between January 1990 and December 2014.

Clinicopathological data on the study cases were re-
trieved from database registers and pathological reports.
The following variables were included when analysing the
incidence and prognostic factors of PTMC cases: age at
diagnosis, gender, surgical procedure, tumor histological
type, size, multifocality (unilateral or bilateral), extrathy-
roidal extension, lymph node involvement and surgical
resection margins. The type of the surgical procedure was
also recorded: lobectomy with or without isthmectomy,
subtotal thyroidectomy, total thyroidectomy and total
thyroidectomy with central or lateral neck compartment
dissection.

PTMCs were referred to PTCs incidentally found, that
measured 1 cm or less. The diagnosis of PTC was exclu-
sively based on nuclear features: enlargement, overlapping,
irregularity of the nuclear contours, grooves, clearing or
a ground glass appearance and nuclear pseudoinclusions.
Conventional PTCs had a characteristic papillary architec-
ture that was pure or admixed with a variable proportion of
follicles. Tumors defined as follicular variant of PTC were
composed of small to medium sized, irregularly shaped
follicles, with characteristic PTC nuclear changes in most
of the cells lining these follicles and virtually no papillary
structures. The diagnosis of other rare variants of PTC (tall
cell, oncocytic, Warthin-like) was made in accordance to
the WHO criteria [1].

A standardized sampling technique was applied to all
cases in our study consisting of one tissue samples from the
upper third, middle part and lower third of each thyroid
lobe, respectively (in general 3 to 6 tissue samples per case)
[33,34]. When necessary, for accurate diagnosis of the thy-
roid lesion, the number of samples was multiplied.

The 2009 TNM staging system (tumor size, extrathyroi-
dal extension, lymph node metastasis, distant metastasis)
was applied for all the cases included in the study [35].

The following prognostic factors have been evaluated:
the age: 45 years old and older, the gender, tumor size > 5
mm, histological variant of PTC, extrathyroidal extension,
multifocality, lymph node involvement.

Age at diagnosis is the most important clinical factor in
the UICC/AJCC-Union International Centre le Cancer/
American Joint Cancer Committee-staging system for thy-
roid cancer. The patients younger than 45 years belong to
stage I, regardless of the primary tumor TNM based stag-
ing system, while the patients from 45 years-old and older

belong in the stage I-IV, depending on the TNM - based
staging system [35].

Extrathyroidal extension was defined as tumor penetra-
tion through the thyroid capsule into the adjacent tissues,
with invasion into immediate perithyroidal soft tissues or
sternothyroid muscle (TNM stage T3 tumors) [35].

Multifocality was defined as the presence of two or
more isolated/non-contiguous tumor foci in the resected
thyroid gland [2].

The lymph node involvement was considered positive if
at least one positive lymph node was present.

In order to analyze the incidence, clinical and pathologi-
cal features of PTMCs, we subdivided the total series in
two main groups, according to the time of diagnosis: group
one (period 1990-2003) and group two (after 2004). The
cut-off (the year 2004) has been chosen in accordance to
the introduction of the new WHO classification of Endo-
crine Tumors [1].

Data analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS, version 20, Chicago,
IL, USA). Data were labelled as nominal or quantitative
variables. Nominal variables were characterized by means
of frequencies. Quantitative variables were tested for nor-
mality of distribution using Kolmogorov-Smirnov test
and were described by mean + standard deviation or me-
dian and percentiles (25%; 75%), whenever appropriate.
The frequencies of nominal variables were compared with
a chi-square test. Differences in the mean or median be-
tween groups were analyzed using the t test and ANOVA
test. The odds ratio (OR) and the 95% confidence inter-
val (CI) for relationships between variable dependent and
each variable independent were calculated using binary
logistic regression (univariate and multivariate logistic
regression). The level of statistical significance was set at

p<0.05.

Results

Incidence, clinical and pathological characteristics of
PTMC cases

From a total of 4890 tumoral and non-tumoral thyroid
lesions, registered in our department over the last 25 years,
255 (5.2%) were PTMCs. Complete data including data
from pathological reports were available for 237 (93%)
PTMCs.

The clinicopathological characteristics of PTMC cases
are summarized in Table I. The majority of cases occurred
in women (7=215 cases, 90.5%), with the female to male
ratio was 9.7:1. The mean age at diagnosis was 51.5 +
11.89 years-old, ranging from 14 to 77 years-old.

Regarding the surgical procedure, total thyroidectomy,
subtotal thyroidectomy, lobectomy and total thyroidec-
tomy with central or lateral neck compartment dissection
were performed in 157 (70.7%), 30 (13.5%), 27 (12.2%)
and 8 (3.6 %) cases, respectively.
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Table I. Clinicopathological characteristics of papillary thyroid
microcarcinoma cases in our institution.

Tumor <5 mm

Tumor =5mm

- o
Characteristics PTMC (%) (%) (%)
Total 255
a 237 115 (48.5) 122(51.5)
Mean age (years-old) 51.54+11.89 5127 +1.147 51.78 +1.114
p 0.7499
Age (years)
<45 66 (27.8) 35 (30.4) 31(27.4)
> 45 171 (72.2) 80 (69.6) 91 (72.6)
p 0.388
Female 215 (90.7) 101 (87.8) 114 (93.4)
Male 22 (9.3) 14 (12.2) 8 (6.6)
pb 0.136
Tumor size 5.423+ 4.685
(mean, mm)
pTstagec
pTia 217 (91.6) 113 (98.3) 104 (85.2)
pT3 20 (8.4) 2(1.7) 18 (14.8)
p 0.0001
Lymph node
involvement 4(1.8) 2(1.7) 2(1.6)
p 0.952
Multifocality 54 (22.8) 20 (17.4) 34 (27.9)
pb 0.040
Extrathyroidal
extension 19 (8) 2(1.7) 17 (13.9)
pb <0.0001
Surgical resection margin
positive 4(1.7) 0 4(3.3)
pb 0.040

parallel to the increasing incidence of PTMCs. Figure 2
further demonstrates the highly significant association be-
tween the mean number of blocks taken each year and the
number of reported PTMCs (R? = 0.72, p <0.0001). A sig-
nificant increase in the number of bocks sampled per case
was noticed in 2004-2014 (6.8 blocks per case), compared
to 1990-2003 (3.8 blocks per case) (p<0.001).

Prognostic factors of PTMC cases
Age and gender

Univariate and multivariate logistic regression analysis
showed that patient’s age over 45 years-old and male gen-
der were not associated with more aggressive behaviour of

PTMC.

Tumor size

More than half of the tumors (#=122 cases, 51.5 %) had
5 mm or more in size, and these tumors were found to
be associated with a higher TNM tumor stage (»<0.0001),
a higher risk for multifocality (p=0.04), extrathyroidal ex-
tension (p<0.0001) and positive surgical resection margins
(p=0.04), compared to smaller tumors (less than 5 mm in

size) (Table I).

Histologic variants of PTMC
Conventional PTMC:s revealed a higher TNM tumor stage
(14.3% vs. 1.7% p<0.0001) and a higher rate of extrathy-
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PTMC:s represented 35.1% of all 727 PTC cases diag-
nosed in our department over the study period, with a sig-
nificant increasing trend of this ratio in the last ten years,
compared to the previous period (2004-2014: 229 PT-
MCs/ 583 PTC, 39.3% wvs. 1990-2003: 23 PTMCs/ 144
PTC, 15.9%, p<0.0001). Conventional PTMCs account-
ed for most of the PTMC cases (7=123 cases, 48.2%), fol-
lowed by the follicular variant of PTMCs (n=117 cases,
45.9%). Rare variants of PTMC included: oncocytic (7=7
cases), Whartin-like (#=7 cases) and tall-cell (7 =1cases)
variants.

Assignificant increase in the incidence of PTMCs was ob-
served in the period 2004-2014 (7.6%, 229 PTMCs/3005
thyroid specimens), compared to the period 1990-2003
(1.2%, 23 PTMCs/1885 thyroid specimens p<0.001), but
the total number of thyroid procedures also increased sig-
nificantly in this period (1885 thyroid specimens 1990-
2003 vs. 3005 thyroid specimen in 2004-2014, p<0.001)
(Figure 1).

The mean number of paraffin blocks has also significantl-
ly increased over the study period (R? = 0.73, p<0.001),
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Fig. 1. The distribution of the papillary thyroid microcarcinomas
and thyroid surgical specimen in different periods of the study
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Figure 2. Regression line with 95% CI showing the association
between the number of papillary microcarcinomas (as a percent-
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roidal extension, compared to the follicular variant of PT-
MCs (14.3% vs. 1.7%, p<0.0001). Follicular variant of
PTMC cases were more prevalent in men, compared to
conventional PTMCs, which were much more prevalent
in women (14.5% vs 3.8%., p =0.000). No statistically sig-
nificant differences were observed between conventional
PTMCs and Wartin-like, oncocytic or tall cell variants of
PTC cases, respectively, with regard to all morphological
prognostic indicators.

Extrathyroidal extension

Nineteen (8%) PTMCs had extrathyroidal extension. By
means of the univariate and multivariate analysis, three
risk factors were predictive for extrathyroidal extension in
PTMCs: multifocality (Odds ratio [OR] 4.97, p-0.002),
tumor size > Smm (OR 8.97, p-0.008), lymph node in-
volvement (OR 17.66 p-0.0056) (Table II).

Multifocality

The incidence rate of multifocality in PTMCs was 22.8%
(54 cases). Our results showed that multifocal PTMCs
were significantly more frequently in males (OR 2.86,
p-0.03) and extrathyroidal extension (OR 4.95; p-0.002)
(Table III).

Lymph node involvement

The prevalence of lymph node involvement in PTMC cas-
es was 1.8% and this parameter was not significantly asso-
ciated with the age 45 years old and older, the multifocality
rate and the extrathyroidal extension.

Discussions

Our study revealed an important increase in the incidence
of PTMC in our institution over the last 25 years (1990-
2014). The incidence of PTMC was characterized by a sta-
tistically significant increasing trend after 2004 compared
to the previous period (7.6%, 229 PTMCs/3005 thyroid
specimen vs. 1.2 %, 23 PTMCs/ 1885 thyroid specimen).

Similar results have been reported in many countries

around the world, and especially in Europe and North
America [4-7,13,14].

Many factors can be attributed to the increasing in-
cidence of PTMC:s. The increasing number of thyroid
echography, more or less controlled, the increasing num-
ber of total thyroidectomies performed for multinodu-
lar goiter and a more careful sampling of the thyroid
specimens are among the most important factors to be
considered [2,5,7-9]. Population-level data supports this
hypothesis, by correlating the increasing thyroid cancer
incidence to the increasing use of thyroid ultrasound and
fine needle aspiration (FNA), that were introduced in the
early 1980s for thyroid cancer diagnosis [2,4,36]. Udels-
man et al. have showed that 57% and 49% of the vari-
ability in the USA state-level incidence of thyroid cancer
for males and females, respectively, can be explained by
the regional variation in the density of endocrinologists,
general surgeons and employment of cervical ultrasonog-
raphy [10].

The sampling method of the thyroid was found to be
correlated to the increasing incidence of PTMC. Usu-
ally, a standardized sampling method is used, consisting
in including 3 blocks per thyroid lobe. In some instances
this number could be much greater, imposed by the neces-
sity of an accurate diagnosis of specific thyroid lesion. For
nonneoplastic multinodular goiters, up to five nodules per
thyroid lobe could be sampled, depending on pathologist’s
experience [33,34]. For encapsulated solitary nodules, to
detect capsular or vascular invasion multiple samples per
nodule are required. Moreover young pathologists, to be
sure not to skip a malignant lesion are performing an over-
much sampling method, increasing the number of blocks
per thyroid lobe.

Our results indicate that the increasing incidence of PT-
MCs was significantly correlated to the number sampled
blocks. The increasing incidence of PTMCs had followed
a parallel trend to the increasing number of blocks sampled
per case over the years, and these results were statistically
significant (2004 - 2014 - 6.8 blocks per case vs. 1990-

Table Il. Univariate and multivariate logistic regression for extrathyroidal extension in papillary thyroid microcarcinoma cases.

Independent variable Univariate Multivariate
OR [95%Cl] p OR [95%Cl] p
Age (=45 years) 0.03 [0.019 - 0.06] 0.001 1.23 [0.33-4.52] 0.76
Gender (male) 0.85 [0.45 - 1.62] 0.62 0.002 [0.012 - 0.09] 0.99
Multifocality 2.95 [1.69 - 5.16] 0.001 4.97 [1.77 —13.99] 0.002
Lymph node metastases 5.08 [1.7 -15.16] 0.002 17.67 [1.35 - 231.04] 0.005
Tumor size =z5mm 8.2 [4.81-14.01] 0.001 8.97 [1.75 - 46.06] 0.008
OR- Odds ratio, Cl- 95% confidence interval, p<0.05, Dependent variable- extrathyroidal extension
Table lll. Univariate and multivariate logistic regression for multifocality rate in papillary thyroid microcarcinoma cases.
. Univariate Multivariate
Independent variable
OR [95%Cl] p OR [95%Cl] p
Age (245 years) 0,12 [0,075 t0 0,17] 0.07 1.32 [0.63- 2.80] 0.46
Gender (male) 2.88 [1.69 to 4.92] 0.001 2.86 [1.09 - 7.45] 0.03
Extrathyroidal extension 3.39 [1.93 - 5.91] 0.001 4.97 [1.77 - 13.88] 0.002
Lymph node metastases 1.32 [0.62 - 14.16] 0.001 2.44 [0.27 - 22.04] 0.42
Tumor size =5mm 0.28 [0.18 - 0.41] 0.08 1.58 [0.80 - 3.08] 0.18

OR- Odds ratio, Cl- 95% confidence interval, p<0.05, Dependent variable - multifocality
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2003- 3.8 blocks per case, p<0.001). Similar data were also
reported by Grodski et al [9].

Other studies reported similar results. A meta-analysis
study performed by Roti et al. has shown that the preva-
lence of PTMCs was correlated to the sampling method:
PTMC was detected in 9.9% of cases if only one suspected
macroscopic lesion was examined and on the contrary,
PTMC was found in 15.5% cases when the entire gland
was examined [15].

The female/male ratio in PTMC cases was 9.7/1, a
much higher value compared to the 4.2/1 ratio reported by
Roti E et al [15] or Besic N et al [24]. This can be related to
their higher prevalence of thyroid disease in women com-
pared with men and, therefore, greater access to diagnostic
procedures resulting in increased identification of PTMC.

The age at diagnosis is a well-known prognostic factor in
patients with PTMC and represents one of the major de-
terminants used in AJCC/UICC staging system (7th Edi-
tion ) [35]. In our study, 72.2% of patients with PTMC
were older than 45 years-old at the time of diagnosis, but
the extrathyroidal extension, the multifocality, the lymph
node involvement and the tumor size more than 5 mm re-
vealed a similar prevalence compared to younger subjects.
In the study of Yu et al [25] they report that the age over
45 years-old and male gender were identified as significant
risk factors for overall survival.

Several authors have reported that PTMCs that have >5
mm in size had a higher incidence of lymph node involve-
ment, capsule invasion and multifocality, compared with
those <5 mm [29, 36], whereas other studies have shown
no differences [37]. In our study we demonstrated that tu-
mor size (< or 25 mm) was an independent risk factor for
extrathyroidal extension. In addition, we found no signifi-
cant differences in regard to the gender, multifocality, posi-
tive surgical resection margins and TNM stage between
tumors less than 5 mm in size, compared to larger tumors
(=25 mm).

Another pathological prognostic factor is the presence
of extrathyroidal extension in PTMC, an important risk
factor used in TNM- based staging system [35]. In our
study, only 8% of the PTMCs had extrathyroidal exten-
sion. Similar data were reported by Malandrino et al. [23]
where 7.5% patients had extrathyroidal extension out of
total 1777 PTMC cases. Our results show that the pres-
ence of multifocality, lymph node involvement and tumor
size > 5Smm increased the risk for developing a extrathyroi-
dal extension by 4.97, 17.66 and 8.96 folds, respectively.
Moon HJ et al. showed that extrathyroidal extension was
statistically significantly associated with tumor size (OR
1.18), infiltrative margins on ultrasound (OR 3.8) and
central lymph node involvement at diagnosis time (OR
2.1). However, recurrence was not significantly different
in patients with or without extrathyroidal extension [27].
In a recent study Malandrino et al. identified 2 independ-
ent prognostic factors for recurrence: the presence of node
metastases at diagnosis and extrathyroidal extension [23].

The prevalence of multifocality in PTMC ranges from
18 to 87 %, and similar rates have been reported in PTC,
as well [23,30,37]. In our study, the multifocality rate
was 22.8%. The prognostic importance and clinical sig-
nificance of multifocality in PTMC remains controversial.
Some studies demonstrated that patients with multifocal
PTMC have an increased risk of regional lymph node in-
volvement and is associated with higher risk of recurrence
[8,30,37]. Other studies, on the other hand, have reported
different results. Neuhold et al., and Ross et al., for exam-
ple, have shown that multifocality was not an independent
risk factor for PTMC recurrence or lymph node metastasis
[21,38]. More recently, Kim et al. concluded that multi-
focal PTMC was significantly associated with tumor size,
extrathyroidal extension, lymph node metastasis and ad-
vanced TNM stage, but did not have significantly different
rates of disease persistence or tumor recurrence [39]. In
our study, the presence of extrathyroidal extension and the
male gender increased the risk for developing a multifocal
tumor by 4.95 and 2.86 folds, respectively.

The presence of lymph node involvement increases
the risk of disease recurrence [8,22,23,28,29,37]. The in-
cidence of lymph node metastasis in PTMC cases varies
considerably, ranging from 32% to 64.1% or 9.7 % to
42.4% for central or lateral cervical lymph nodes, respec-
tively [23,28]. In our study, lymph node involvement was
present in only 1.8% of total PTMC cases. One explana-
tion could be the low rate of the prophylactic central neck
dissection, performed by the surgeons in our institution.

Regarding the histological variant, many studies have
shown that follicular variant of PTMC is associated with
a more favourable prognosis, compared to conventional
PTCs [8,21,40]. Indeed, in our study, the conventional
PTMC:s revealed a higher rate of extrathyroidal extension
and more prevalent TNM T3 tumor stage, compared to
the follicular variant of PTMC.

An important limitation of our study is the lack of data
regarding the mortality and/or disease-specific survival
rates in patients with PTMC. However, we succeeded to
determine the some risk factors for the presence of ex-
trathyroidal extension, multifocality and lymph node me-
tastases at diagnosis, in our population.

Conclusions

In summary, the incidence of PTMCs has revealed a sig-
nificant increasing trend in our institution over the last
25 years. In our study the increasing incidence of PTMC
was correlated to the increased number of sampled blocks.
Multifocality, lymph node involvement and tumor size >
Smm were found to be risk factors for extrathyroidal ex-
tension. The presence of extrathyroidal extension and the
male gender increased the risk of developing multifocality.
Therefore, these prognostic factors must be evaluated and
clearly mentioned in the pathological report, to help a cor-
rect estimation of biological potential of the lesion and an
appropriate postoperative management.
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