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KEYWORDS Abstract

Thyroid cancer; Introduction: The incidence of papillary thyroid microcarcinoma (PTMC) has increased in recent
Papillary thyroid years, especially in patients operated on for presumably benign thyroid disease. The aim of this
cancer; study was to analyze the differences between PTMC incidentally diagnosed and PTMC clinically
Papillary thyroid diagnosed, as well as its long-term prognosis.

microcarcinoma; Material and methods: The study population consisted of patients with a histological diagnosis
Incidental diagnosis; of PTMC. Patients with previous thyroid surgery, other synchronous thyroid or extrathyroid
Incidental thyroid malignancies and an ectopic location of PTMC were excluded. Two groups were compared:
cancer; patients with PTMC incidentally diagnosed (group 1) and patients with PTMC clinically diagnosed
Prognosis (group 2). A multivariate analysis of differentiating factors was performed.

Results: PTMC clinically diagnosed had a high frequency of hypothyroidism (4,6% vs. 18,9%;
p=0,004), extrathyroidal extension (5,7% vs. 17,6%; p=0,018), metastatic lymph nodes (1,1%
vs. 18,9%; p<0,001) and lymphocytic thyroiditis (5,7% vs. 27%; p <0,001). In the multivariate
analysis, metastatic lymph nodes (OR 22,011, 1C95% 2,621-184,829; p=0,004) and lymphocytic
thyroiditis (OR 4,949, 1C95% 1,602-15,288; p =0,005) were associated with the clinical diagnosis
of PTMC. During a mean follow-up of 119,8 +£65,1 months, one recurrence was detected in
group 2 (0 vs. 1,4%; p=0,460). No patient died due to the disease.

Conclusions: PTMC clinically diagnosed, although it has more aggressive histopathological
characteristics (extrathyroidal extension and metastatic lymph nodes), presents a long-term
prognosis similar to the PTMC incidentally diagnosed. The presence of metastatic lymph nodes
and lymphocytic thyroiditis were independent factors associated with PTMC clinically diag-
nosed.
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Cancer de tiroides

Diagnéstico incidental versus clinico del microcarcinoma papilar de tiroides.
Pronéstico a largo plazo

Resumen

Introduccién: La incidencia del microcarcinoma papilar de tiroides (MCPT) esta aumentando
en los ultimos afios, especialmente en pacientes intervenidos por enfermedad tiroidea presum-
iblemente benigna. El objetivo de este estudio es analizar las diferencias entre el MCPT de
diagnostico incidental y de diagnostico clinico preoperatorio, asi como su pronostico a largo
plazo.

Material y métodos: La poblacion a estudio la constituyen los pacientes con diagnostico his-
tologico de MCPT. Se excluyeron los pacientes con cirugia tiroidea previa, con otras patologias
tiroideas o extratiroideas malignas sincronicas y localizacion ectopica del MCPT. Se compararon
dos grupos: pacientes con diagndstico incidental (grupo 1) y con diagnostico clinico (grupo 2).

Resultados: El MCPT de diagndstico clinico presentd mayor frecuencia de hipotiroidismo (4,6%
vs. 18,9%; p=0,004), invasion extracapsular (5,7% vs. 17,6%; p=0,018), adenopatias metastasi-
cas (1,1% vs. 18,9%; p<0,001) y tiroiditis linfocitaria (5,7% vs. 27%; p<0,001). En el analisis
multivariante, la presencia de adenopatias metastasicas (OR 22,011, 1C95% 2,621-184,829;
p=0,004) y la tiroiditis linfocitaria (OR 4,949, 1C95% 1,602-15,288; p=0,005) se asociaron
con el diagndstico clinico del MCPT. Durante un seguimiento medio de 119,8 £65,1 meses,
se detecto una recidiva en el grupo 2 (0 vs. 1,4%; p=0,460). Ningun paciente falleci6é debido a

Conclusiones: EL MCPT de diagnostico clinico, aunque presenta caracteristicas histopatologicas
mas agresivas (invasion extracapsular y de adenopatias metastasicas), presenta un prondstico
a largo plazo similar al MCPT incidental. La presencia de adenopatias metastasicas y tiroiditis

linfocitaria fueron factores independientes asociados al MCPT de diagndstico clinico.
© 2019 SEEN y SED. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

incidental;
Pronostico
Se realizo un analisis multivariante de los factores diferenciadores.
la enfermedad.
Introduction

Papillary thyroid microcarcinoma (PTMC) is papillary carci-
noma measuring 1.cm or less in size.” The incidence of PTMC
has increased considerably in recent years,? particularly in
patients undergoing surgery for presumably benign thyroid
disease, and may range from 1.3-21.6%.3~7

In addition to the increase in incidental diagnoses of
PTMC, clinical diagnoses of the disease are also increasing
due to the general use of high-resolution neck ultrasound.
This technique allows for the identification of increasingly
small nodules; assessment of the morphological and struc-
tural characteristics associated with possible malignancy;
and more precise guidance of fine needle aspiration biopsy
(FNAB) for subsequent cytological analysis.®

On comparing incidental and non-incidental differenti-
ated thyroid cancer, without differentiation in terms of size
(less than or greater than 1cm) or histological type (pap-
illary or follicular), an increased incidence of persistence,
relapse and mortality associated with the disease has been
observed in the non-incidental cases.’

Because of the increased incidence of PTMC, aware-
ness of the differentiating factors and prognosis related
to the type of diagnosis is important, since the findings
in this regard may justify more or less aggressive treat-
ments, making it possible for us to reduce surgical morbidity
and mortality, disease persistence, recurrence and disease-
related mortality.

The present study was carried out to analyze and com-
pare the differentiating factors and the long term prognosis
of PTMC diagnosed incidentally and diagnosed according to
clinical criteria.

Material and methods

The present study was carried out in compliance with the
principles of the Declaration of Helsinki, and was approved
by the Ethics Committee of our hospital. Informed consent
was obtained from the patients.

Study population

The study population consisted of patients with a
histopathological diagnosis of PTMC (papillary carci-
noma<1cm' in size) operated upon during the period
1995-2015.

Patients in whom the histopathological sample was avail-
able and with a minimum follow-up period of two years were
included in the study.

Patients with a history of thyroid surgery before surgery
due to the diagnosis of PTMC were excluded, as were
subjects with other synchronous malignant thyroid or
extrathyroid disease processes and ectopic locations of
PTMC (sublingual, thyroglossal cyst, struma ovarii, etc.).
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Table 1 Comparison of the patient sociodemographic and clinical variables according to the type of diagnosis of PTMC.

Group 1 Group 2 p
Incidental diagnosis (n=87) Clinical diagnosis (n=74)
Age (years) 46 +£14.2 46.5+12.1 0.806
Age <55 years
No 26 (29.9 %) 19 (25.7 %) 0.553
Yes 61 (70.1 %) 55 (74.3 %)
Gender
Male 17 (19.5 %) 14 (18.9 %) 0.921
Female 70 (80.5 %) 60 (81.1 %)
Family history
No 86 (98.9 %) 70 (94.6 %) 0.181
Yes 1(1.1%) 4 (5.4 %)
BMI (kg/m?) 28.9+5.2 27.8+4.9 0.287
Laboratory parameters
Free thyroxine (ng/dl) 1.6+1.1 1.3+0.5 0.012
TSH (mIU/ml) 1.1+£1.2 2.1+£1.5 <0.001
Euthyroidism
No 30 (34.5 %) 17 (23 %) 0.109
Yes 57 (65.5 %) 57 (77 %)
Hypothyroidism
No 83 (95.4 %) 60 (81.1 %) 0.004
Yes 4 (4.6 %) 14 (18.9 %)
Hyperthyroidism
No 61 (70.1 %) 71 (95.9 %) <0.001
Yes 26 (29.9 %) 3 (4.1%)
Graves’ disease
No 74 (85.1 %) 74 (100 %) 0.001
Yes 13 (14.9 %) 0

Statistically significant differences in bold.

Study groups CT) in the first 6 months after surgery. Patients initially
undergoing lobectomy, and in whom thyroidectomy is
The following groups were analyzed and compared: completed in the first 6 months with the detection of

PTMC, are classified as representing total thyroidectomy
and not persistence.

e Relapse. Relapse is defined as the presence of clinical,
biochemical or radiological evidence of disease (ultra-
sound, CT, whole body scintigraphy with 3'I or PET-CT)
from 6 months after surgery.

e Disease-related mortality.

e Group 1: PTMC as an incidental diagnosis. An inciden-
tal diagnosis is defined as a casual diagnosis made by
the pathologist in thyroidectomy specimens from patients
undergoing surgery for presumably benign thyroid dis-
ease, or as an intraoperative biopsy-based diagnosis in
patients undergoing surgery for benign thyroid or parathy-
roid disease.

e Group 2: PTMC as a preoperative clinical diagnosis. A clin- The following variables were used to compare the two
ical diagnosis is defined as a diagnosis made in the study of ~ Study groups:

a thyroid nodule measuring <1cm in size, with cytology

findings suggestive of or positive for malignancy (cate- 1) Sociodemographic: age and gender. In relation to age,
gories 1, Iv, v or vi of the Bethesda classification), or as we established a cut-off point of 55 years in accordance
a diagnosis established from the Study of adenopathies with the 8th edition of the American Joint Committee on
proving positive for malignancy in the FNAB-based cyto- Cancer Staging Manual."

logical analysis. 2) Clinical: a family history of papillary thyroid car-

cinoma, the body mass index (BMI) measured in
kg/m?, thyroid function (euthyroidism, hypothyroidism

Study variables and hyperthyroidism), mean plasma concentration
of thyroid-stimulating hormone (TSH) (normal range:

The following were analyzed in both groups: 0.27-4.2mlU/ml) and free thyroxine (normal range:
0.93-1.7ng/ml), and Graves’ disease. Hypothyroidism

e Persistence. Persistence is defined as the presence of is defined as thyroid function with TSH>4.2 mIU/ml
clinical, biochemical or radiological evidence of disease or when the patient is receiving replacement therapy

(ultrasound, CT, whole body scintigraphy with 'l or PET- with levothyroxine. Hyperthyroidism is defined as thy-
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Table 2 Comparison of treatment and staging variables according to the type of diagnosis of PTMC.

Group 1. Incidental diagnosis (n=87) Group 2. Clinical diagnosis (n=74) p
Surgery
Lobectomy 4 (4.6 %) 7 (9.5 %) 0.223
Total thyroidectomy 83 (95.4 %) 67 (90.5 %)
Cervical lymphadenectomy
No 85 (97.7 %) 54 (73 %) <0.001
Yes 2 (2.3%) 20 (27 %)
131/ ablation
No 66 (75.9 %) 44 (59.5 %) 0.026
Yes 21 (24.1 %) 30 (40.5 %)
Stage
I 87 (100 %) 71 (95.9 %) 0.095

I 0 (%)

3 (4.1 %)

Statistically significant differences in bold.

roid function with TSH <0.1 mIU/ml or when the patient
is treated with antithyroid drugs.

3) Treatment and stage: this refers to the surgical technique
(patients undergoing lobectomy and where thyroidec-
tomy is completed within the first 6 months are classified
as representing total thyroidectomy), metabolic therapy
with 3"l and disease staging (according to the 8th edition
of the American Joint Committee on Cancer'® manual).

4) Histopathological parameters: size (defined by maximum
lesion diameter in millimeters; for multifocal tumors,
size is defined by the lesion with the greatest diame-
ter). In relation to focality, a tumor is considered to
be unifocal if there is a single site or as multifocal if
there is more than one site. The maximum diameter of
each of the tumor foci must be <10mm (even if the
sum of all the maximum diameters of the foci exceeds
10mm). In terms of laterality, a tumor is considered to
be unilateral if it is only located in one thyroid lobe, and
bilateral if it is multifocal and is located in both thyroid
lobes. A tumor located in a thyroid lobe and in the isth-
mus is considered to be unilateral. Other parameters are
histological variants, capsular invasion, extracapsular
invasion, the infiltration of resection margins, metastatic
adenopathies, and the presence of chronic lymphocytic
thyroiditis.

Statistical analysis

The study data were entered in a database. Categorical
variables were reported as frequencies and percentages,
and comparisons were made using the Pearson chi-squared
test or the Fisher exact test, as required. Continuous quan-
titative variables were reported as the mean =+ standard
deviation (SD). Normal data distribution was verified using
the Kolmogorov-Smirnov test. Quantitative variables of both
groups were compared using the Student t-test for inde-
pendent data in the presence of a normal distribution.
The nonparametric Mann-Whitney U-test was used for the
comparison of quantitative variables with a non-normal dis-
tribution.

Multivariate analysis was performed using binary logis-
tic regression, with the initial introduction of all variables

subject to analysis, in order to assess the independent asso-
ciations of those factors found to be statistically significant
in the bivariate analysis. Results were presented with the
odds ratio (OR) and 95% confidence interval (Cl), and p-
value.

Statistical significance was considered for p < 0.05.

Results

Study groups

Group 1. The diagnosis of PTMC was incidental in 54% of the
patients (n=287).

In patients with an incidental diagnosis of PTMC, the
surgical indications were: thyroid nodule in 9.2% (n=38),
multinodular goiter in 56.3% (n=49), toxic goiter in 14.9%
(n=13), Graves’ disease in 14.9% (n=13), prophylactic thy-
roidectomy in MEN 2A syndrome in 2.3% (n=2), and primary
hyperparathyroidism in 2.3% (n=2).

Group 2. The diagnosis of PTMC was clinical in 46% of the
patients (n=74), based on the cytology findings of a thyroid
nodule FNAB in 89.2% (n=66) and on the cytology findings of
a metastatic adenopathy FNAB in 10.8% (n=8).

Differentiating factors between the two groups

Sociodemographic and clinical factors

The patients with clinically diagnosed PTMC had a higher
frequency of hypothyroidism (18.9% vs. 4.6%; p =0.004), less
frequent hyperthyroidism (4.5% vs. 29.9%; p <0.001), higher
mean plasma TSH (2.1£1.5vs. 1.1 +1.2mIU/ml; p<0.001),
lower mean plasma free thyroxine concentration (1.3+0.5
vs. 1.6 £1.1ng/ml; p=0.012), and a lower prevalence of
Graves’ disease (0% vs. 14.9%; p=0.001) (Table 1).

Treatment and stage

Cervical lymphadenectomy was more often performed in
patients with clinically diagnosed PTMC (27% vs. 2.3%;
p=0.001), as was the ablation of thyroid remnants with 3|
(40.5% vs. 24.1%; p=0.026). There were no differences in
terms of tumor stage (Table 2).
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Table 3 Comparison of histopathological variables according to the type of diagnosis of PTMC.

Group 1. Incidental diagnosis (n=87) Group 2. Clinical diagnosis (n=74) p
Tumor size (mm) 5+2.7 5.8+3.1 0.074
Focality
Unifocal 68 (78.2 %) 49 (66.2 %) 0.090
Multifocal 19 (21.8 %) 25 (33.8 %)
Laterality
Unilateral 76 (87.4 %) 60 (81.1 %) 0.273
Bilateral 11 (12.6 %) 14 (18.9 %)
Histological subtype
Classical 42 (48.3 %) 40 (54 %)
Follicular 43 (49.4 %) 33 (44.6 %) 0.503
Solid 1(1.1%) 0
Oncocytic 0 1(1.4%)
Tall cells 1(1.1%) 0
Capsular invasion
No 85 (97.7 %) 69 (93.2 %) 0.249
Yes 2 (2.3 %) 5 (6.8 %)
Minimum extracapsular invasion
No 82 (94.3 %) 61 (82.4 %) 0.018
Yes 5 (5.7 %) 13 (17.6 %)
Resection margins
Not affected 86 (98.9 %) 68 (91.9 %) 0.049
Affected 1(1.1%) 6 (8.1 %)
Lymph node metastases
No 86 (98.9 %) 60 (81.1 %) <0.001
Yes 1(1.1%) 14 (18.9 %)
Lymphocytic thyroiditis
No 82 (94.3 %) 54 (73 %) <0.001
Yes 5 (5.7 %) 20 (27 %)
Statistically significant differences in bold.
Histopathological analysis Discussion

As seen in Table 3, patients with clinically diagnosed PTMC
had a greater presence of minimal or microscopic extracap-
sular invasion (17.6% vs. 5.7%; p =0.018), a higher frequency
of infiltrated resection margins (8.1% vs. 1.1%; p=0.049),
a greater presence of metastatic adenopathies (18.9% vs.
1.1%; p<0.001), and a higher frequency of lymphocytic thy-
roiditis (27% vs. 5.7%; p <0.001).

Multivariate analysis

In the multivariate analysis (Table 4), the presence of
lymphocytic thyroiditis in the histopathological study
(OR: 4.949, 95%Cl 1.602-15.288; p=0.005) and the
presence of metastatic adenopathies (OR: 22.011,
95% Cl 2.621-184.829; p=0.004) were independent
risk factors associated with the clinical diagnosis of
PTMC.

Prognosis

Over a mean follow-up of 119.8 +65.1 months (range 24-
271), no persistence was detected, though disease relapse
was recorded in a patient with clinically diagnosed PTMC
(0% vs. 1.4%; p=0.460). No patient died because of the dis-
ease.

An incidental diagnosis of PTMC is established in 1.3-21.6%
of all thyroidectomies performed for presumably benign dis-
ease, according to the published series.®>”” In the present
study, PTMC as an incidental diagnosis accounted for 54%
of cases. Most of these tumors were identified in the
histopathological study after lobectomy or total thyroidec-
tomy for presumably benign thyroid disease.

A number of studies have compared PTMC as an incidental
diagnosis versus PTMC as a clinical diagnosis''~2' (Table 5).

Hypothyroidism was identified as a factor associated
with the clinical diagnosis of PTMC in the bivariate anal-
ysis, but not in the multivariate analysis. This could be
because 64.3% of the patients with a clinical diagnosis
of PTMC and hypothyroidism presented associated chronic
lymphocytic thyroiditis, the latter being an independent fac-
tor associated with the clinical diagnosis of PTMC. Chronic
lymphocytic thyroiditis, which is the most common cause
of hypothyroidism,?? is increasing in prevalence among
patients with PTMC.% Since lymphocytic thyroiditis has been
associated with the development of PTMC, particularly in
relation to the clinical diagnosis of the disease,’ it is
believed that there may be an immunological relationship
between the two conditions,?? and several immunopatho-



Table 4 Multivariate analysis of factors associated with a clinical diagnosis of PTMC.

Study variables

Regression coefficient (B)

Standard error

0Odds ratio (95%Cl)

Hypothyroidism
No (n=143)
Yes (n=18)
Extracapsular invasion
No (n=143)
Yes (n=18)
Resection margins
Not affected (n=154)
Affected (n=7)
Metastatic adenopathies
No (n=146)
Yes (n=15)
Lymphocytic thyroiditis
No (n=136)
Yes (n=25)

1.064

0.114

1.278

3.092

1.599

0.662

0.802

1.408

1.086

0.575

1
2.899 (0.792-10.610)

1
1.120 (0.233-5.394)

1
3.590 (0.227-56.653)

1
22.011 (2.621-184.829)

1
4.949 (1.602-15.288)

0.108

0.887

0.364

0.004

0.005

Statistically significant differences in bold.
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Table 5 Differences between incidentally diagnosed PTMC and clinically diagnosed PTMC documented in the literature.
Study, year and type N Mean age Gender Mean size Multifocal Extracapsular Metastatic Recurrence
(years) (males) (%) mm (%) invasion (%) Adenopathies (%)
(%)
| C | C I C | c | C C | C I C

Mehanna et al."! 854 2,669  47.2 49.2**  13.9 14.6** 4.6 6.9* 18.5 29.7¢ - 2.6 30* 0 7.9*
(2014),
meta-analysis

Vasileiadis et al.'? 258 81 50.8 49.8 16.3 23.5 3.1 6.6* 29.5 55.5* - 4.7 33.3% 0.3 4.9
(2014),
retrospective

Elliot et al.”® (2013), 116 112 25 ® 42 ®= 20,7 15.2** 2.4 7" 22.2 35.4* - 0 17.8* - -
retrospective

Dunki-Jacobs et al.’* 55 40 - - - 32.1 35 3.6 12.5** 5.5 30" - -
(2012),
retrospective

Xu and Wang'® (2010), 54 123 49.6 44.4* 20.3 12.2** 3.3 7.1* 7.4 7.3* - 0 26" 0 0.8*
retrospective

Pisanu et al.'® (2009), 73 76 52.5 49.5**  20.5 10.5* 4.2 7.5* 32.9 47.3* 1.4 7.8 AC: 1.4 AC: 0 3.9
retrospective AT: 13.1%

0 AT: 21*

Lin et al."” (2008), 126 209 42.3 43.4** 9.5 18.6* 4.5 6.8* 9.5 24.9* - - 1.6 9.6*
retrospective

Lo et al."® (2006), 75 110 48 45** 16 22.7* 4.5 7.3* 12 32* 0 19.1* 0 39.1* 0 11.8*
retrospective

Roti et al.'” (2006), 52 191 38 ® 29 B+ 12 21 5.5 5.6 19 36* 15 18 4 16* - -
retrospective

Ortiz et al.?® (2003), 53 30 67.9 80 @ 132 20** 4.4 7.1% 32 50** 0 3.3* 0 53* 0 16.7*
retrospective ©)

Sugitani and 148 30 - - - - - - - 3 30¢
Fujimoto?' (1999),
retrospective

Ruiz et al. (2019), 87 74 46 46.5**  19.5 18.9** 5 5.8** 21.8 33.8** 5.7 17.6* 1.1 18.9* 0 1.4**

retrospective

AC: central metastatic adenopathies; AL: lateral metastatic adenopathies; B: percentage in patients under 45 years; C: clinical diagnosis; D: percentage in patients under 50 years; I:

incidental diagnosis.
* Significant (p <0.05).

™ Nonsignificant (p>0.05).
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logical mechanisms have been proposed to explain this
relationship.?*

On the other hand, the presence of hyperthyroidism was
not associated with clinically diagnosed PTMC, but has been
related to incidental diagnosis of the disease,"” as in our
own observations. In turn, Graves’ disease, which accounts
for 50-80% of all cases of hyperthyroidism,? was also more
common in patients with incidentally diagnosed PTMC. This
is because hyperthyroidism was the surgical indication in all
cases, and FNAB of the possible nodules revealed preopera-
tively was not performed.

In most published studies, a larger tumor size has been
associated with the clinical diagnosis of PTMC."'-13.15-18 This
could be due to the greater aggressiveness of the lesions.?6?’
Although one might assume that larger PTMC lesions would
be easier to detect clinically, either upon palpation if
superficial or by ultrasound, thus offering a more feasible
approach for FNAB, there have been other studies’”?° in
which PTMC size was not associated with the type of diag-
nosis.

Clinically diagnosed PTMC has also been associated
with an increased presence of multifocality in different
studies.'"'217.18 By contrast, in our study, as in other
publications,'3-6:19:20 no association was seen between mul-
tifocality and the type of diagnosis, though it might be
thought that a clinical diagnosis would be easier to establish
if the tumor had multiple foci.

Extracapsular invasion has not been associated with a
clinical diagnosis of PTMC in most published studies.'# 61920
By contrast, in our study, as in some other publications, %2
extracapsular invasion was associated with clinically diag-
nosed PTMC in the bivariate analysis, but not in the
multivariate analysis. Since extracapsular invasion of PTMC
was microscopic and therefore difficult to assess in the con-
text of a clinical diagnosis, it could not form part of the
independent risk factors associated with a clinical diagnosis
of PTMC.

The presence of metastatic adenopathies, as in most
studies,'""%19.20 was associated with a clinical diagnosis
of PTMC. This could have been because over one-half of
the patients with clinically diagnosed PTMC and metastatic
adenopathies were diagnosed by FNAB evaluation of an
adenopathy.

Although clinically diagnosed PTMC has more aggressive
histopathological characteristics, such as an increased pres-
ence of extracapsular invasion and metastatic adenopathies,
the long-term prognosis is excellent. These patients had
few relapses, with no differences with respect to the group
of patients with incidentally diagnosed PTMC, in contrast
to other studies in which a clinical diagnosis was associ-
ated with a higher percentage of relapses.'"17,18.20,21,29,30 |¢
should be taken into account that patients with clinically
diagnosed PTMC had a greater frequency of more aggressive
treatments, i.e., more cervical lymphadenectomies and a
greater administration of '3'I. Although mortality associated
with incidentally and clinically diagnosed PTMC is 0-2.4% and
0.1-3.8%, respectively,’""” no deaths were associated with
the disease in our study.

A limitation of the present study is its retrospec-
tive nature. Regarding the assessment of the presence of
metastatic adenopathies, as cervical lymphadenectomy was
not performed in all cases, the presence of subclinical

micrometastases may have been overlooked. Furthermore,
since total thyroidectomy was not performed in all cases,
the presence of multifocality in the remaining thyroid lobe
may have gone unnoticed.

In conclusion, although clinically diagnosed PTMC has
more aggressive histopathological characteristics (extracap-
sular invasion and the presence of metastatic adenopathies),
the long term prognosis is similar to that of incidentally diag-
nosed PTMC, with no persistence, few recurrences and no
mortality associated with the disease. Nevertheless, more
aggressive treatments were used in clinically diagnosed
PTMC, such as cervical lymphadenectomy and the admin-
istration of 3'l. The independent factors associated with
clinically diagnosed PTMC were the presence of metastatic
adenopathies and chronic lymphocytic thyroiditis revealed
by the histopathological study.

Conflicts of interest

The authors declare that they have no conflicts of interest.

References

1. Roti E, degli Uberti EC, Bondanelli M, Braverman LE. Thy-
roid papillary microcarcinoma: a descriptive and meta-analysis
study. Eur J Endocrinol. 2008;159:659-73.

2. Soares P, Celestino R, Gaspar da Rocha A, Sobrinho-Simdes M.
Papillary thyroid microcarcinoma: how to diagnose and manage
this epidemic? Int J Surg Pathol. 2014;22:113-9.

3. Carlini M, Giovannini C, Castaldi F, Mercadante E, Dell’ Avanzato
R, Zazza S, et al. High risk for microcarcinoma in thyroid benign
diseases. Incidence in a one year period of total thyroidec-
tomies. J Exp Clin Cancer Res. 2005;24:231-6.

4. Arem R, Padayatty SJ, Saliby AH, Sherman SI. Thyroid microcar-
cinoma: prevalence, prognosis, and management. Endocr Pract.
1999;5:148-56.

5. Sakorafas GH, Stafyla V, Kolettis T, Tolumis G, Kassaras G, Peros
G. Microscopic papillary thyroid cancer as an incidental find-
ing in patients treated surgically for presumably benign thyroid
disease. J Postgrad Med. 2007;53:23-6.

6. Slijepcevic N, Zivaljevic V, Marinkovic J, Sipetic S, Diklic A,
Paunovic I. Retrospective evaluation of the incidental finding of
403 papillary thyroid microcarcinomas in 2466 patients under-
going thyroid surgery for presumed benign thyroid disease. BMC
Cancer. 2015;15:330.

7. Girleyik E, Gurleyik G, Karapolat B, Onsal U. Incidental pap-
illary thyroid microcarcinoma in an endemic goiter area. J
Thyroid Res. 2016;2016:1784397.

8. Kim DW, Kim SH, Jung SJ. Successful sonography-guided
fine-needle aspiration biopsy of a 1-millimeter-diameter
papillary thyroid microcarcinoma. AJNR Am J Neuroradiol.
2010;31:1082-4.

9. Gonzalez-Sanchez-Migallon E, Flores-Pastor B, Pérez-Guarinos
CV, Miguel-Perell6 J, Chaves-Benito A, Illan-Gomez F, et al.
Incidental versus non-incidental thyroid carcinoma: Clinical
presentation, surgical management and prognosis. Endocrinol
Nutr. 2016;63:475-81.

10. Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald JE,
Brookland RK, et al. The eighth edition AJCC cancer staging
manual: continuing to build a bridge from a population-based
to a more personalizedapproach to cancer staging. CA Cancer J
Clin. 2017;67:93-9.

11. Mehanna H, Al-Magbili T, Carter B, Martin E, Campain N,
Watkinson J, et al. Differences in the recurrence and mortality
outcomes rates of incidental and nonincidental papillary thy-


http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055

Incidental versus clinical diagnosis of papillary thyroid microcarcinoma. Long-term prognosis

325

20.

roid microcarcinoma: a systematic review and meta-analysis
of 21 329 person-years of follow-up. J Clin Endocrinol Metab.
2014;99:2834-43.

. Vasileiadis |, Karatzas T, Vasileiadis D, Kapetanakis S, Char-

itoudis G, Karakostas E, et al. Clinical and pathological
characteristics of incidental and nonincidental papillary thyroid
microcarcinoma in 339 patients. Head Neck. 2014;36:564-70.

. Elliott MS, Gao K, Gupta R, Chua EL, Gargya A, Clark J.

Management of incidental and non-incidental papillary thyroid
microcarcinoma. J Laryngol Otol. 2013;127 Suppl 2:517-23.

. Dunki-Jacobs E, Grannan K, McDonough S, Engel AM. Clinically

unsuspected papillary microcarcinomas of the thyroid: a com-
mon finding with favorable biology? Am J Surg. 2012;203:140-4.

. Xu YN, Wang JD. Surgical treatment of incidental and

non-incidental papillary thyroid microcarcinoma. G Chir.

2010;31:205-9.

. Pisanu A, Reccia |, Nardello O, Uccheddu A. Risk factors for

nodal metastasis and recurrence among patients with papil-
lary thyroid microcarcinoma: differences in clinical relevance
between nonincidental and incidental tumors. World J Surg.
2009;33:460-8.

. Lin JD, Kuo SF, Chao TC, Hsueh C. Incidental and nonin-

cidental papillary thyroid microcarcinoma. Ann Surg Oncol.
2008;15:2287-92.

. Lo CY, Chan WF, Lang BH, Lam KY, Wan KY. Papillary microcar-

cinoma: is there any difference between clinically overt and
occult tumors? World J Surg. 2006;30:759-66.

. Roti E, Rossi R, Trasforini G, Bertelli F, Ambrosio MR, Busutti

L, et al. Clinical and histological characteristics of papillary
thyroid microcarcinoma: results of a retrospective study in 243
patients. J Clin Endocrinol Metab. 2006;91:2171-8.

Ortiz S, Rodriguez JM, Torregrosa N, Balsalobre M, Rios A, Par-
rilla P. Relation between clinical presentation and prognosis
of patients with papillary thyroid microcarcinoma. Med Clin
(Barc). 2003;120:773-4.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Sugitani |, Fujimoto Y. Symptomatic versus asymptomatic papil-
lary thyroid microcarcinoma: a retrospective analysis of surgical
outcome and prognostic factors. Endocr J. 1999;46:209-16.
Uhliarova B, Hajtman A. Hashimoto’s thyroiditis - an indepen-
dent risk factor for papillary carcinoma. Braz J Otorhinolaryn-
gol. 2018;84:729-35.

Vita R, leni A, Tuccari G, Benvenga S. The increasing prevalence
of chronic lymphocytic thyroiditis in papillary microcarcinoma.
Rev Endocr Metab Disord. 2018;19:301-9.

Ehlers M, Schott M. Hashimoto’s thyroiditis and papillary thy-
roid cancer: are they immunologically linked? Trends Endocrinol
Metab. 2014;25:656-64.

Staniforth JU, Erdirimanne S, Eslick GD. Thyroid carcinoma in
Graves’ disease: A meta-analysis. Int J Surg. 2016;27:118-25.
Lee KJ, Cho YJ, Kim SJ, Lee SC, Kim SJ, Ahn CJ, et al. Analysis of
the clinicopathologic features of papillary thyroid microcarci-
noma based on 7-mm tumor size. World J Surg. 2011;35:318-23.
Zhang L, Wei WJ, Ji QH, Zhu YX, Wang ZY, Wang ZY, et al. Risk
factors for neck nodal metastasis in papillary thyroid micro-
carcinoma: a study of 1066 patients. J Clin Endocrinol Metab.
2012;97:1250-7.

Lombardi CP, Bellantone R, De Crea C, Paladino NC, Fadda G,
Salvatori M, et al. Papillary thyroid microcarcinoma: extrathy-
roidal extension, lymph node metastases, and risk factors for
recurrence in a high prevalence of goiter area. World J Surg.
2010;34:1214-21.

Rios A, Rodiguez JM, Navas D, Cepero A, Torregrosa NM,
Balsalobre MD, et al. Family screening in familial papillary car-
cinoma: the early detection of thyroid disease. Ann Surg Oncol.
2016;23:2564-70.

Gschwandtner E, Klatte T, Swietek N, Bures C, Kober F, Ott
J, et al. Increase of papillary thyroid microcarcinoma and a
plea for restrictive treatment: A retrospective study of 1,391
prospective documented patients. Surgery. 2016;159:503-11.


http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0080
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0085
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0090
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0095
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0100
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0105
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0110
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0115
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0120
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0125
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0130
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0135
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0140
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0145
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150
http://refhub.elsevier.com/S2530-0180(20)30062-7/sbref0150

	Incidental versus clinical diagnosis of papillary thyroid microcarcinoma. Long-term prognosis
	Introduction
	Material and methods
	Study population
	Study groups
	Study variables
	Statistical analysis

	Results
	Study groups
	Differentiating factors between the two groups
	Sociodemographic and clinical factors
	Treatment and stage
	Histopathological analysis
	Multivariate analysis

	Prognosis

	Discussion
	Conflicts of interest
	References


