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A shift to more targeted thyroidectomies increased the
detection of thyroid cancer and in particular low-risk papillary
tumors in Southwestern Greece the decade 2007 to 2016
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75.3% of them were low-risk microcarcinomas (papillary thyroid microcarcinoma).
The strategy of fine needle aspiration (FNA) prior to surgery in the management of
thyroid nodules was adopted by more clinical endocrinologists in the area of South-
western (SW) Greece in the second period of our study (2012-2016:29.7% vs
2007-2011:18.4%, P < .001). Consequently, the indication for thyroidectomy was set
by FNA more frequently in 2012 to 2016 than in 2007 to 2011 (42.5% vs 26.4% of
cases, P < .001).

Conclusions: The wider use of FNA in the triage of thyroid nodules led to increased
rates of TC in thyroidectomies performed in SW Greece during the decade 2007 to

2016; low-risk, small papillary tumors represented the majority of TC cases.
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1 | INTRODUCTION
Thyroid cancer (TC) is the most common endocrine malignancy
accounting for 88% of all endocrine carcinomas and 3% of all human
cancers.'? TC represents 1.5% of new cancer diagnosis in Europe®
and 1% in the United States.* Primary TC is categorized into differen-
tiated thyroid carcinoma (namely, papillary thyroid carcinoma [PTC]
and follicular thyroid carcinoma [FTC]), undifferentiated anaplastic
carcinoma and the C-cell origin medullary thyroid carcinoma (MTC).>

Over the last two decades, a rising incidence of TC is observed
worldwide that can be attributed almost entirely to PTC.3%” PTC
accounts for 84% of all TC and is considered an indolent tumor with a
low mortality rate of around 0.5/100.000 person-years in most coun-
tries, and in both sexes.*® The observed universal rise in PTC inci-
dence rates is probably due to overdiagnosis, since only the incidence
of small PTC cancers increases, while mortality remains stable or even
decreases.® The widespread use of thyroid ultrasonography has led to
increased incidental diagnosis of TC in asymptomatic individuals.>?
Moreover, it has been shown that TC (especially PTC) is a very com-
mon autopsy finding, affecting 10% to 33% of people not known to
have such a disease during their lifetime.2®! Hence, there is a sub-
stantial reservoir of subclinical, nonlethal disease. In contrast, a num-
ber of studies have recorded an increased detection of advanced PTC
accompanied with increased mortality rates, indicating a true rise of
TC incidence. #1213

In Greece, which is an iodine sufficient country for almost
30 years,'**> TC is the third most common malignancy in women
and among the 10 commonest in men, according to recently publi-
shed data from a national pathology-based cancer registry.’® As
specified in this work, there were about 12 000 new cases of TC in
Greece during the period 2009 to 2013; however, neither the inci-
dence and mortality rates nor the histological characteristics were
recorded,'® while data regarding the trends in TC incidence over the
last decade are missing. The aim of the present study was to
describe and interpret the recent trends in TC incidence (in general
and by subtype) in the area of Southwestern (SW) Greece. To do so,
we recorded the cases of TC among thyroidectomies performed
between 2007 and 2016 at the University Hospital of Patras, which
is a tertiary referral center in SW Greece and analyzed its pathologi-

cal characteristics.

2 | MATERIALS AND METHODS

We retrospectively studied the pathology reports of all thyroidecto-
mies (n = 2040) performed from January 2007 to December 2016 in
the University Hospital of Patras. Of note, the standard practice in our
center is to perform total thyroidectomy instead of lobectomy, even
in cases of small and apparently low-risk thyroid tumors or suspicious
nodules. Lymph node dissection was performed only when indicated.
Our hospital is an academic, tertiary hospital, a referral center for TC
in SW Greece. The databases of the Departments of Pathology and of
General Surgery were used for data extraction.

Our practices regarding the extent of surgery remained similar
during the studied decade, so we arbitrarily divided the decade into
two 5-year periods: 2007 to 2011 (period 1) and 2012 to 2016
(period 2). For each patient the following characteristics were
recorded: indication for thyroidectomy, sex, age at diagnosis, diagnos-
tic category of fine needle aspiration (FNA; if performed) according to
the Bethesda system'” and histological diagnosis. In case of cancer,
further information such as the type (PTC, FTC, MTC, anaplastic, lym-
phoma, other), tumor size, presence, and degree of extra-thyroidal
extension and number of infiltrated lymph nodes, if any, were col-
lected. All tumors were staged according to the American Joint Com-
mittee on Cancer (AJCC) eighth edition/Tumor-Node-Metastasis

18 We defined as “papillary thyroid

(TNM) classification system.
microcarcinoma (PTMC),” a papillary tumor with diameter 1 cm or
less.r? We also identified the cases of noninvasive follicular thyroid
neoplasm with papillary-like nuclear features (NIFTP), formerly
referred to as encapsulated follicular variant of PTC (EFVPTC).2°

The data were analyzed anonymously, and approval was obtained
by the University Hospital of Patras Ethics Committee, while informed

consent was obtained from all participants included in the study.

2.1 | Statistical analysis

Descriptive and inferential statistics were used to analyze the data.
Independent sample t test (Student's t test) was used for comparisons
between groups when studying continuous variables, while chi-square
test (chi-square test for independence) was used in case of categorical
variables. The chi-square test was used to detect overall statistically
significant differences among the years of the decade under study
and partitioning of chi-square test was used as post hoc analysis to
detect between which particular years or group of years (periods) the
statistically significant differences occurred. Data were presented as
mean = SD (continuous data) or as percentage (discrete data). The
level of statistical significance was set at 0.05 (two tailed). Statistical
procedures were performed using SPSS 25.0 for Windows (SPSS Inc.,
Chicago, lllinois).

3 | RESULTS
In the decade 2007 to 2016, 2040 total thyroidectomies were per-
formed in the University Hospital of Patras. TC was identified in
478 (23%) cases, whereas the remaining 1562 (77%) samples repre-
sented benign conditions such as multinodular goitre (MNG), Graves'
disease, and follicular adenoma. Out of the 478 cases of TC, 425 were
PTC (88.9%), 32 were FTC (6.7%), 10 were MTC (2.1%), and 11 were
other cancers (2.3%). T1 PTC represented 63.6% of all TC cases;
PTMC constituted 53.3%, and T1b 15.7% of all TC, respectively.
There was a significant variation in the percentage of TC cases
per thyroidectomy among the years of the studied decade (P < .001);
post hoc analysis revealed that from 2007 to 2012 the percentage of
TC per thyroidectomy remained stable and an increase was observed



Laryngoscope
1262

MARKANTES ET AL
TABLE 1 Number of thyroidectomies, cases of thyroid cancer, and histologic subtype for each year of the study
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Thyroidectomies 231 203 236 194 199 204 197 195 195 186 2040

Thyroid cancer

PTC

PTMC 19 (8.2%)

PTC T1b 7 (3%) 4 (2%) 5(21%) 6(3.1%) 8(4%)
PTC T2-T4 10(4.3%) 7(3.5%) 15(6.4%) 16(8.3%) 10 (5%)
FTC 5(22%) 2(1%) 2(0.8%) 2(1%) 2 (1%)
MTC 1(04%) 1(05%) O 0 3(1.5%)
Other Ca 0 3(1.5%) O 3(1.5%) O

41 (17.8%) 38 (18.7%) 44 (18.6%) 46 (23.7%) 43 (21.6%) 37 (18.1%) 57 (28.9%) 62 (31.8%) 48 (24.6%) 62 (33.3%) 478 (23.4%)
35(15.2%) 32 (15.8%) 42 (17.8%) 41 (21.1%) 38 (19.1%) 34 (16.7%) 50 (25.4%) 53 (27.2%) 43 (22.1%) 57 (30.6%) 425 (20.8%)
22 (10.8%) 25 (10.6%) 27 (13.9%) 22 (11.1%) 21 (10.3%) 32 (16.2%) 29 (14.9%) 24 (12.3%) 34 (18.3%) 255 (12.5%)

7(34%) 9(4.6%) 14(7.2%) 6(3.1%) 9(4.8%) 75(3.7%)
6(2.9%) 11(5.6%) 11(5.6%) 17 (8.7%) 18(9.7%) 121(5.9%)
1(0.5%) 2(1%) 7(3.6%) 5(2.6%) 4(22%) 32(1.6%)
1(0.5%) 1(0.5%) 2(1%) 0 1(0.5%) 10(0.5%)
1(0.5%) 4(2%) 0 0 0 11 (0.5%)

Note: Percentages are % of the total number of thyroidectomies for the respective year.
Abbreviations: FTC, follicular thyroid carcinoma; MTC, myeloid thyroid carcinoma; PTC, papillary thyroid carcinoma; PTMC, papillary thyroid

microcarcinoma.
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FIGURE 1 Cases of thyroid cancer (all types-TC), papillary thyroid
carcinoma (PTC), papillary thyroid microcarcinoma (PTMC), and all
other types of TC except papillary (All Other), presented as
percentage of the total number of thyroidectomies per year during
the decade 2007 to 2016

from 2012 to 2013 (P < .01), which was sustained thereafter. The
same pattern was observed for PTC (P < .001), while the incidence of
all other types of TC was unaltered during the study period (Table 1,
Figure 1). Studying the different T stages of PTC, we found that the
incidence of T1b and T2 to T4 tumors was unchanged, while the inci-
dence of PTMC had a trend to increase over time, although this did
not reach statistical significance (P = .06).

Comparisons between the two periods of our study (2007-2011
vs 2012-2016) are shown in Table 2. No difference was found
between the two study periods regarding the mean age at diagnosis
of cancer, the female to male ratio, the ratio of PTC to FTC or the
mean PTC size. The rate of TC, PTC, PTMC, and PTC T1b per thyroid-
ectomy was increased in period 2 (TC: 27.2% vs 19.9%, P < .001, PTC:
24.3% vs 17.7%, P < .001, PTMC: 14.3% vs 10.8%, P < .01, PTC T1b:
4.6% vs 2.8%, P <.05). The number of thyroidectomies tended to
decrease in period 2 (195.4 + 6.4 vs 212.6 + 19.4, P = .09). The num-
bers of TC and PTC cases per year showed an increasing trend but

the significance of this finding was marginal (53.2 +10.7 vs
424 + 3.1, P = .06 for TC, and 47.4 £ 9.1 vs 37.6 + 4.2, P = .05 for
PTC). There was no difference in the mean number of PTMC, T1b,
and T2 to T4 PTC per year between the two periods.

The indication for thyroidectomy was set by FNA biopsy (diag-
nostic category of IlI-VI according to the Bethesda system) prior to
operation in only 35.4% of cases and more frequently in study period
2 than 1 (42.5% vs 26.4%, P <.001). Thus, 293 TCs out of
478 (61.3%) were incidentally discovered, namely, in the absence of
either an FNA result raising concern for a possible malignancy or high
circulating calcitonin levels (Table 2). Surgical treatment of large
and/or compressive MNG (46%), Graves' disease (6.9%), or clinically
suspicious solitary nodules with benign/nondiagnostic/nonavailable
FNA results (8.4%) were the indications for thyroidectomy in these
patients. Among these 293 TCs, 95% were PTC and 5% were FTC;
66.6% were staged as Tla, 15.7% as Tlb, 4.1% as T2 and 13.7%
as T3.

From a total of 255 PTMC, 209 (82%) were incidentally discov-
ered (Table 2) and all of them were intrathyroidal, without aggressive
histology. Of the 46 remaining, nonincidentally identified PTMCs, only
26 were characterized by invasion into perithyroidal tissues and/or
local lymph nodes or aggressive histology. Hence, the majority
(89.8%) of PTMCs comprised low-risk tumors. Notably, the incidence
of incidentally identified TC, PTC, and PTMC was less in the second
period of the study (Table 2).

Furthermore, out of 425 PTC, 17 (4%) were NIFTP. The mean
NIFTP size was 2.19 cm and four were microcarcinomas.

4 | DISCUSSION

In this retrospective study covering the decade 2007-2016, we evalu-
ated TC incidence and pathology characteristics among thyroidecto-
mies performed in SW Greece. Our population consists mainly of
middle-aged women. We found that TC rates increased over time,

probably due to the wider use of FNA in the triage of thyroid nodules,
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TABLE 2 Comparison between the two study periods (2007-2011 vs 2012-2016) regarding patient demographics, TC types, tumor
T-classification and frequency of incidentally discovered TC, PTC, and PTMC

Entire study
Mean age at diagnosis of cancer + SD (years) 47.88 £ 14.9
Female to male ratio &3
PTC to FTC ratio 133
Mean PTC size + SD (cm) 1.08 +1.2
Thyroidectomies per year (mean + SD) 2040+ 16.4
TC cases per year (mean + SD) 478 +9.4
PTC cases per year (mean + SD) 425+84
PTMC cases per year (mean + SD) 25.5+49
PTC T1b cases per year (mean + SD) 7.5+28
PTC T2-T4 cases per year (mean + SD) 12.1+4.2
TC per thyroidectomy 23.4%
PTC per thyroidectomy 20.8%
All other types of TC per thyroidectomy 2.6%
PTMC per thyroidectomy 12.5%
PTC T1b per thyroidectomy 3.7%
PTC T2-T4 per thyroidectomy 5.9%
FNA performed prior to thyroidectomy 23.8%
Thyroidectomy based on FNA 35.4%
Incidentally discovered
TC 293 (61.3%)
PTC 279 (65.6%)

PTMC 209 (82%)

Period 1 Period 2 Period 1 vs 2
47.81+13.8 4793+ 159 ns

29 37 ns
14.5 12.5 ns
1.06 + 1.29 1.09 + 1.15 ns
212.6 +19.4 1954+ 6.4 ns
424 +3.1 53.2+10.7 0.06
37.6£4.2 474 +9.1 0.05
230+3.1 280+54 ns
60+1.6 9.0+3.1 ns
11.6 + 3.8 12.6 +4.9 ns
19.9% 27.2% <0.001
17.7% 24.3% <0.001
2.2% 2.9% ns
10.8% 14.3% <0.01
2.8% 4.6% <0.05
5.5% 6.5% ns
18.4% 29.7% <0.001
26.4% 42.5% <0.001
146 (68.9%) 147 (55.2%) <0.01
139 (74%) 140 (59.1%) <0.01
103 (89.6%) 106 (75.7%) <0.01

Note: Data are presented as mean + SD (continuous data) or as percentage (discrete data) and analyzed with t-test and chi-square test, respectively.
Abbreviations: FTC, follicular thyroid carcinoma; PTC, papillary thyroid carcinoma; PTMC: papillary thyroid microcarcinoma; TC, thyroid cancer.

which led to more targeted thyroidectomies. Notably, the majority
(63.6%) of TC were T1 papillary tumors, while the incidence of stage
T2 to T4 PTC as well as of all other types of TC remained unchanged.
Almost 90% of PTMC detected were low-risk tumors.

Over the last five decades, there is a well-established,
sustained, worldwide increase in TC incidence. There is consider-
able variability regarding the magnitude of this increase in different
geographic areas: the annual percent change is 3.6% in the United
States (1974-2013)* and 27.1% in
(1996-2010),2* while ranging between 2% and 10% in most
European countries.® TC affects more women than men, but

South Korean males

increased incidence is reported in both sexes. Furthermore, the
major part of relevant reports conclude that increased detection of
PTC is the culprit behind the rise in TC cases.®

There is a rigorous scientific debate as to whether the reported
detection of more cases of TC is due to a true increase in its occur-
rence or it is simply a result of overdiagnosis or underdiagnosis in the
past studies. In an era of widespread use of ultrasound examination
and FNA, our capability to detect small subclinical tumors is undoubt-
edly increased. Moreover, increased scrutiny during pathologic exami-
nation of surgical specimens has led to increased discovery of occult

tumors. These observations are in accordance with our findings.

However, an increase in advanced-stage PTC detection and TC mor-
tality (compatible with a true increase in TC occurrence) has been
reported in a few studies.*121%22

Unfortunately, a nationwide epidemiological study on TC in
Greece is missing and the few existing studies are regional, single
center and provide data up to 2010.2%72% |n these studies of previ-
ous decades, an increasing incidence of TC and in particular PTC
was described. The reported mean PTC size (range: 1.04-1.81 cm),
mean age at diagnosis of TC (range: 42.4-49.5 years), and female
to male ratio (range: 3.8-4)2%2° were similar to ours
(1.08 £ 1.2 cm, 47.88 + 14.9 years, and 3.3, respectively). An iso-
lated rise of small T1 tumors was found in two of these

studies,?42>

while the third reported an increased incidence
across all stages of differentiated TC.2% In our study, there was an
indisputable rise in T1 PTC in the period 2012 to 2016, while the
incidence of T2 to T4 tumors remained unchanged. PTMC
accounted for 60% of all our PTC cases, which is in accordance
with previous studies of Alevizaki et al?>> and Griniatsos et al®*
who reported percentages of 51.6% and 63.7%, respectively.
However, our finding that 89.8% of PTMC were intrathyroidal
without aggressive histology comes in contrast with available

domestic data: Alevizaki et al showed that 29.9% of PTMC
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presented with capsular invasion and 11.8% with lymph node
metastasis,>> whereas Pazaitou-Panayiotou et al found that uni-
PTMC without

accounted for only half of sub-centimeter TC.2®

focal, intrathyroidal lymph node invasion

We hypothesize that the wide use of high-resolution thyroid
gland ultrasonography in our country from 2000%” has led to
thyroid

According to our data, it seems that prior to 2012 the majority of

increased identification of asymptomatic nodules.
clinical endocrinologists in the area of SW Greece did not use diag-
nostic FNA biopsy when evaluating patients with thyroid nodules.
Thus, only 18.4% of patients underwent FNA biopsy prior to thy-
roidectomy. Thereafter, the Greek financial crisis which limited the
access of patients to health care providers, in combination with
more expanded use of FNA in clinical practice led to less and more
targeted thyroidectomies. Indeed, in period 2 of our study the indi-
cation for thyroidectomy was set by the FNA result in 42.5% of
cases (vs 26.4% in period 1). Consequently, the proportion of TC
per thyroidectomy increased. Notably, virtually all the extra TC
cases found in period 2 were small papillary tumors. Unfortunately,
we do not have the information whether the FNA biopsies that
eventually led to thyroidectomies in our patients were performed
in nodules which were symptomatic or detected during screening
procedures. Hence, some of these “targeted” thyroidectomies
might have been performed for incidentally discovered, subclinical
disease.

To the best of our knowledge, during the studied decade
(2007-2016), there is no evidence of major alterations in environmen-
tal factors predisposing to thyroid malignancy in Greece. lodine defi-
ciency has been linked to increased FTC and anaplastic TC,828-%°
while iodine supplementation is associated with increased PTC preva-
lence.?831 Although in the past Greek population was severely iodine
deficient, after the 1990s Greece should be considered an iodine suf-
ficient country.'*1> The transition from iodine deficiency to adequate
dietary iodine intake over the last decades is reflected in the rise in
the ratio of PTC/FTC from 3.3 in the period 1963 to 19822° to 13.2
to 14.4 in the 2000s.24?° Since then, the ratio has remained stable, as
in our study it was found to be 13.3. Therefore, it seems that the
increasing incidence of PTC observed in our study could not be attrib-
uted to the long-standing iodine supplementation.

Recently, it was proposed that the EFVPTC should be renamed “non-
invasive follicular thyroid neoplasm with papillary-like nuclear features”
(NIFTP), thus reflecting its extremely low malignant potential and favor-
able outcomes while raising doubt regarding the necessity of its surgical
resection.2’ There is considerable variability regarding the reported inci-
dence of NIFTP worldwide, with European and American studies reporting
rates of 15% to 28% of PTCs,2°32 while Asian ones providing much lower
rates (0.2%-4.7% of PTCs).3? In our study, the first in Greece to examine
the incidence of this variant, NIFTPs accounted for 4% of all PTCs.

Our study has two important limitations. First, our data are derived
from a single tertiary hospital and, therefore, it is not a nationwide study
that would help to draw conclusions that apply to the whole Greek popu-
lation. Second, as we used pathology reports for data collection, we do

not have information regarding distant metastases or follow up

(persistence, recurrence, mortality), which would be helpful for the esti-
mation of the aggressiveness of these tumors.

In conclusion, the increasing TC detection during the decade
2007 to 2016 in SW Greece can be almost entirely attributed to a
rise in low-risk T1 PTC and is at least in part due to the more
targeted thyroidectomies performed. Nevertheless, a true increase
in the occurrence of small PTC due to an unidentified environmen-
tal/other factor cannot be safely excluded based solely on our

findings.
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