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Background & Objective: The most frequent type of cancer found in the endocrine
system is thyroid carcinoma. Among well-differentiated thyroid malignancies, the most
commonly occurring type is identified as papillary thyroid carcinoma (PTC), which
makes up 70-90% of the cases. A subtype of PTC is papillary thyroid microcarcinoma
(PTMC), which includes tumors smaller than 10 mm in diameter. Due to the
advancements in diagnostic techniques, the incidence of this type of cancer is on the
rise. In this study, we aimed to analyze the factors worsening the PTMC prognosis.

Methods: In the first step, we searched various databases for the factors affecting this
tumor. The relevant articles were collected and different outcomes of this tumor and its
associated factors which were studied in more than one article, were classified. Finally,
we conducted a meta-analysis of these outcomes and their related factors.

Results: In the meta-analysis, a significantly association was found between the
following factors: recurrence with gender (P<0.001) lymph node metastasis (LNM) (P=
0.003), and extrathyroidal invasion (P<0.001); lymph node metastasis with
extrathyroidal invasion (P<0.001), and multifocality (P<0.001); central lymph node
metastasis (CLNM) with gender (P=0.001), tumor size (P<0.001), extracapsular
invasion (P<0.001), lateral cervical lymph node metastasis (P<0.001), and
extrathyroidal invasion (P<0.001); lymph node metastasis resulted in poor outcomes
(P<0.001); and finally tumor size with BRAFV600E mutation (P<0.001).

Conclusion: In conclusion, it is essential to note that greater awareness and understanding
of this tumor characteristics and special and separate attention to PTMC can significantly

improve the society overall health.
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Introduction

The most frequent cancer found in the endocrine
system is thyroid carcinoma, with an annual occurrence
rate of approximately 9 cases per 100,000 individuals.
These cancers can vary widely in their behavior, ranging
from small and unimportant microcarcinomas found by
chance to practically incurable and aggressive anaplastic
carcinomas (1, 2).

The most prevalent form of all well-differentiated
thyroid cancers is papillary thyroid carcinoma (PTC),
representing 70-90% of cases. Papillary thyroid
carcinoma can affect children, even though the typical
age of diagnosis for this malignancy is 45 years, and the
likelihood of its occurrence rises with age (1, 2). The
World Health Organization (WHO) has established a
distinct subgroup within the PTC category, known as
papillary thyroid microcarcinoma (PTMC), based on the
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largest dimension that does not exceed 1.0 cm. PTMC is
often not identifiable during clinical examination,
instead it is found as a byproduct of examining thyroid
tissue samples after surgery for non-cancerous thyroid
conditions or post-mortem examinations. To make a
diagnosis, characteristic cytological features of PTC,
such as the presence of psammoma bodies and cleaved
nuclei that give rise to the presence of enlarged nucleoli
resulting in "Orphan Annie" appearance, and the
formation of papillary structures, can be identified
through the fine-needle aspiration (FNA) or surgical
resection (2, 3). Furthermore, the advancements in the
precision of pathological evaluations, especially with the
number and thickness of the anatomical slices obtained
from the thyroid tissue specimens, have resulted in an
increased incidence of incidental PTMC diagnosis (3-7).
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The rates of thyroid cancer have been on a steady rise
globally (8, 9), including an increase in the number of
PTMC cases due to better diagnostic techniques (10, 11).
This study aims to review previous studies on PTMC
and their association with the factors that worsen tumor
prognosis through a meta-analysis. The objective is to
raise awareness among physicians about the
characteristics of this tumor, enabling earlier diagnosis
and treatment that could potentially enhance the PTMC
patients’ survival and decrease the cancer-related death.

Material and Methods

Search Plan

To initiate the systematic review, we searched for
the articles about Papillary Thyroid Microcarcinoma
(PTMC) using specific keywords such as etiology,
histopathology, diagnosis, clinical presentation,
follow-up, and prognosis. Searches in databases such
as PubMed, Ovid, and Google Scholar were conducted
with no language restrictions from January 1998 to
January 2014.
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Exclusion criteria

Various criteria were employed to eliminate the
articles from consideration in this study. We excluded
articles that were: a) review articles on papillary
thyroid microcarcinoma, b) PTMC review articles
references, c) search results that were books, not
original articles, d) identical articles that were
published in wvarious databases, e¢) articles that
discussed thyroid tumors apart from PTMC, and f)
papers that focused on features of PTMC not relevant
to the present study.

Although we initially found 1012 articles, these
criteria reduced the number of articles to 110 (Figure
1), then categorized these articles into six groups based
on their titles and main subjects: Etiology (5 articles),
prognosis (27 articles), diagnosis (19 articles), follow-
up (20 articles), histopathology (14 articles), and
clinical presentation (25 articles). The references of all
the articles were checked. Due to the wide scope
utilized in the primary search, all articles mentioned in
the references that did not meet the exclusion criteria
were included in the primary search results.

Records identified

from Google Scholar from Ovid database
database (n = 573) (n=65)

Records identified

Records identified
from Pubmed database from Iran MEDEX and
(n= 374) SID databases (n = 0)

Records identified

! '

I I

Total records identified from databases (n =

1012)
Reports excluded:
Review articles (n = 16)
— Review articles’ references (n=51)

Duplicate  articles and other
exclusion reasons including case
reports (n = 835)

Studies included in review
and analysis (n = 110)

Fig. 1. PRISMA flowchart of classification of articles from searches of databases for systematic review

Data Extraction

In this section, for analyzing the relationships
between some outcomes and various factors, e.g.,
lymph node metastasis and patient's age, a table was
formed in Excel 2016, and each article data were
entered in one sheet. In this table, 16 sheets with
following titles were created: Extrathyroidal extension,
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Central lymph node metastasis (CLNM), Bad outcome,
Occult carcinoma of the contralateral lobe, false
positivity, BRAFY*E mutation, Contralateral central
lymph node metastasis (CCLNM), Recurrence,
Radiation effect on PTMC, Absence of BRAFY60E
mutation, Lymph node metastasis (LNM), Bilateral
PTMC, Malignancy rate, Size enlargement, Turning
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into clinical disease,
metastasis.

and Lateral lymph node

In each sheet, the articles were sited in rows and
columns consisted of the analyzed variables: gender,
age>45 years, <45 years, >50 years, <50 years, mean
age of years, the size of tumor >5mm, <5 mm, >7 mm,
<7 mm, >8 mm, <8 mm, preoperative size of tumor>7
mm, <7 mm, the mean size of tumor in mm, ultrasound
(US) tumor size in mm, FDG visual uptake positivity,
FDG SUVs, MACIS (metastasis, age, completeness,
invasiveness, size) score <6, >6, lymphovascular
invasion, pathological involvement of ipsilateral
central lymph node, TNM tumor stage, extracapsular
extension, bilateral involvement, lateral cervical lymph
node metastasis, multifocality in unilateral lobe,
presence of preoperative contralateral benign nodule,
stages 1, 2, 3, and 4, extrathyroidal extension,
extrathyroidal extension on US, multifocality,
preoperative multifocality, distant metastasis, type of
surgery (total thyroidectomy vs. lobectomy), lymph
node metastasis, BRAFV?E muytation, radiation dose
<5 mGy, 5-100 mGy, 100-500 mGy, >500 mGy,
follicular variant of tumor, central lymph node
metastasis, mean platelet number, tumor location in
upper third, in middle, or lower third, calcification,
bilaterality on US, preoperative bilaterality, I'3!
therapy, hard malignancy on Rago score, CLNM on
US, lateral lymph node metastasis on US, S100A4
expression, and not well-defined margin on US.

For each variable, these indexes were considered:
relative frequency for the qualitative variables, mean
for the quantitative variables, the total number of
patients in each group, the upper limit of 95%
confidence interval (CI), and standard error.

In the last step, we classified the factors associated
with each outcome discussed in more than one article.
Every outcome was as an Excel 2016 file in which the
factors were sorted sheet by sheet. Rows of each sheet
contained articles, and the columns were these indexes:

Table 1. Relationship between the outcome and some factors

frequency of patients positive for the outcome and
studied factor, negative for the outcome but positive for
the studied factor, positive for the outcome but negative
for the studied factor, negative for the outcome and
studied factor, total number of patients with the
mentioned outcome, the upper limit of 95% CI and the
standard error for the factor. Finally, six tables were
formed with these titles: Bad outcome, BRAFV60E
mutation, Central lymph node  metastasis,
Extrathyroidal extension, Lymph node metastasis, and
Recurrence.

Data Analysis

To meta-analyzing the articles outcomes
attributable to disease according to different variables
(such as gender, age, tumor size, lymph node
involvement, tumor stage, extrathyroidal extension,
multifocality, extracapsular invasion, lateral cervical
lymph node involvement, and bilaterality), the STATA
15.0 software was used. Chi-squared (chi-2) test was
done to assess the homogeneity across the articles. If
the results of the articles showed homogeneity, we used
a fixed-effect model and assessed using the 12 test. If
the results were heterogeneous, we conducted a Tau-
squared analysis and considered a random-effect
model. "Pooled RR" was computed according to the
weighting articles on the basis of their sample size. The
P-value less than 0.05 was considered statistically
significant. A forest plot was drawn for the articles
Relative Risk (RR) and Pooled RR.

Results

The articles assessing the same outcome were
analyzed for their factors. The details of each article
and meta-analysis results are explained below and in
Table 1. If there was no heterogeneity, the fixed-effect
logistic regression method was utilized, and random-
effect model analysis was used if heterogeneity was
seen across the articles.

Al Outcome Factor Outcome (+) Outcome (-)
0. artlcl

Female 2 Female 7 1.59
Male=26 Male=197 4- <0.0
L Semitzr 2 Male=7 Female 2 Male=23 Female o | 2#16 | 366 | o1
8 3
<45 ~45 <45 0.80
>45 yrs=34 yrs=20 _ yrs=425 3- 0.35
2 Age 2 45 yre=15 <45 yrs=498 <45 12200 g5
B >45 yrs=68 =
yrs=13 yrs=53 5
Recurrence
<5 0.69
. >S5 mm=21 @ <5mm=33 | >5 mm=324 — 8- 0.76
& RIS 2 | >5mm=10 | <5mm=18 | >5mm=47 | W59 | 1066 | ;5 | g
<5 mm=74 6
Present=19 | Absent=35 | Present=210 | Absent=71 1.43
Present=10 | Absent=18 Present=5 3 2- 0.00
4 LNM 4 Present=19 | Absent=21 | Present=134 | Absent=11 2.967 6.14 3
Present=13 Absent=4 Present=99 6 7
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12

13

14

15

Outcome Factor

TNM
EE
Multifoca
lity
EE
LNM
Multifoca
lity
Extrathyroi
dal Gender
Extension
Bad LNM
outcome
Gender
Central Age
lymph node g
metastasis
Size
ECS

Vol.18 No.4 Fall, 2023

[\

Outcome (+)

High=24
High=8

Present=40
Present=17
Present=10

Multifocal=
25
Multifocal=
18

Present=40
Present=8

Multifocal=
34
Multifocal=
37

Male=9
Male=7

Present=14
Present=3

Male=8
Male=18
Male=44

Male=9
Male=13
Male=18

>45 yrs=20
>45 yrs=45

>5 mm=16
>5 mm=72
>5 mm=55
>5 mm=99
>5 mm=15
>5 mm=159
>5 mm=56

Present=62
Present=90
Present=11

Low=30
Low=2

Absent=14
Absent=11
Absent=7

Unifocal=
29
Unifocal=
10

Absent=34
Absent=9

Unifocal=
40
Unifocal=
42
Female=3
5
Female=5
8

Absent=7
Absent=6

Female=1
9
Female=7
0
Female=1
6
Female=2
5
Female=4
8
Female=1
21

<45 yrs=7
<45
yrs=43

<5 mm=11
<5 mm=16
<5 mm=6
<5 mm=40
<5 mm=1
<5 mm=59
<5 mm=19

Absent=26
Absent=49
Absent=5
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Outcome (-)

High=261
High=10

Present=245
Present=2
Present=120

Multifocal=
298
Multifocal=
17

Present=30
Present=6

Multifocal=
30
Multifocal=
35

Male=8
Male=5

Present=31
Present=5

Male=9
Male=23
Male=16

Male=3

Male=6
Male=50

>45 yrs=40
>45
yrs=161

>5 mm=28
>5 mm=138
>5 mm=64
>5 mm=171
>5 mm=11
>5 mm=357
>5 mm=53

Present=125
Present=154
Present=2

Absent=23
1
Absent=27
3

Low=54
Low=10

Absent=67
8
Absent=11
9
Absent=25
2
Unifocal=
625
Unifocal=
104

Absent=94
Absent=38

Unifocal=
94
Unifocal=
98
Female=3
5
Female=5
6

Absent=12
7
Absent=83

Female=5
1
Female=2
24
Female=4
6
Female=8
9
Female=9
3
Female=2
94
<45
yrs=20
<45
yrs=86
<5 mm=32
<5
mm=109
<5 mm=35
<5
mm=173
<5 mm=25
<5
mm=267
<5 mm=33

Absent=12
2

3.714

6.366

3.137

2.273

1.745

1.098

5.869

1.955

0.753

1.954

1.802

0.79
7-
17.3
01

4.27
8-
9.47

0.95
0-
10.3
61
1.65

3.12
1.36
9-
2.22
0.76
1.57
2.89
0-

11.9
22

1.33

2.86

0.54

1.03

1.66
4-
2.29

1.32
5-

0.09

<0.0
01

0.06

<0.0

01

<0.0

01

0.61

<0.0

01

0.00

0.07

<0.0
01

<0.0
01
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16

17

18

19

20

21

22

23

Outcome

Bilateralit
y

LCLNM

EE

Gender

Size

BRAFV600E

Mutation LN

TNM

Multifoca
lity

Outcome (+)

Present=129
Present=39

Present=26
Present=32
Present=26

Present=17
Present=8
Present=13

Present=48
Present=38

Male=118
Male=30

>5 mm=165
>5 mm=132

Present=199
Present=72
Present=19

High=173
High=67

Multifocal=
127
Multifocal=
67

Outcome (-)

Absent=89 | Present=278 | Absent=19 2.45
Absent=36 | Present=37 0 2
Absent=34
Absent=34
6
Absent=49
Absent=34 Prosent=34 Absent=28 0.83
Absent=10 B Absent=30 6- 0.21
Present=37 1.375
! Present=11 7 2.26 0
Absent=49 Absent=75 3
Absent=12 Absent=34 1.93
Present=3
z Present=1 ! 2.941 o <UD
Absent=38 Prosent=2 Absent=35 ’ 4.47 01
Absent=62 Absent=84 8
1.43
Absent=40 | Present=73 Abse;lF 17 1875 2- <0.0
Absent=23 | Present=44 ’ 2.45 01
Absent=55 4
Female=2 Female=4 0.96
74 Male=105 80 1279 8- 0.08
Female=1 Male=14 Female=1 ’ 1.69 4
33 12 1
< < 1.23
smm=227 | O smmea0s 1381 00
<5mm=81 < 5mm=80 '1
LB .. Absent=55 0.83
3 Present=30 5 3. 012
Absent=14 Present—z7 Absent=89 1.905 435 7
! Present= | A psent=15 7
Absent=15
0.73
Low=219 High=112 Low=473 1.394 9- 0.30
Low=146 High=39 Low=87 ) 2.62 5
8
Unifocal= | Multifocal= | Unifocal= 0.91
265 196 389 1,037 8- 0.56
Unifocal= | Multifocal= | Unifocal= ’ 1.17 3
146 28 98 1

Gender and Recurrence

Two articles (12, 13) were analyzed in this part.
Because of the lack of heterogeneity (heterogeneity y’=
3.45, P=0.063), the fixed-effect logistic regression
model was used to report the significant results.

RR1= 3.140; 95% CI= 1.881-5.241, RR2= 1.322;
95% CI=0.621-2.816

Pooled RR=2.416; 95% CI =1.594-3.663, P=0.000
Age and Recurrence

In the two articles (12, 13), there was no
heterogeneity across the studies (heterogeneity y2=
1.01, P=0.315):

RR1= 1.422; 95% CI= 0.831-2.435, RR2= 0.918;
95% CI= 0.470-1.791

Pooled RR=1.221; 95% CI= 0.803-1.855, P=0.351
Tumor Size and Recurrence

Two articles (12, 13) used to analyze this
association were not heterogeneous (heterogeneity y*=
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0.34, P=0.557). The results of the analysis were not
significant.

RRI1= 1.166; 95% CI= 0.685-1.983, RR2= 0.897;
95% CI= 0.446-1.804

Pooled RR=1.066; 95% CI=0.698-1.626, P=0.768
Lymph Node Metastasis and Recurrence

Four articles (12-15) were used to conduct this
analysis, and this relationship was not heterogeneous
(heterogeneity x*= 15.09; P=0.002):

RR1= 1.773; 95% CI= 1.035-3.038, RR2= 4.963;
95% CI=2.837- 8.682

RR3= 1.490; 95% CI= 0.828-2.681, RR4= 8.038;
95% CI=2.678-24.122

Pooled RR=2.967; 95% Cl=1.432-6.147, P=0.003
Tumor Stage and Recurrence

In this section, two articles (12, 16) were analyzed
by the random-effect model because of the articles
heterogeneity (heterogeneity y>= 4.14, P=0.042):
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RR1=1.942; 95% CI= 1.156-3.263, RR2= 9.556;
95% CI=2.245-40.675

Pooled RR= 3.714; 95% CI= 0.797-17.301,
P=0.095

Extrathyroidal Extension and Recurrence

Three articles (12, 13, 15) were used to investigate
this relationship. Analysis was done by the fixed-effect
model because of homogeneity (heterogeneity y°=
5.76, P=0.056):

RR1= 6.937; 95% CI= 3.835-12.550, RR2=
10.574; 95% CI= 5.885-19.00,

RR3=2.846; 95% CI= 1.109-7.305

Pooled RR= 6.366; 95% CI=4.278-9.475, P=0.000

Multifocality and Recurrence

There were two articles (12, 13) in this part. Since
they were heterogeneous (heterogeneity y2= 7.91,
P=0.005), an analysis was conducted using the
random-effect model:

RR1= 1.745; 95% CI= 1.040-2.930, RR2= 5.863;
95% CI=2.988-11.502

Pooled RR= 3.137; 95% CI= 0.950-10.361,
P=0.061

Extrathyroidal Extension and Lymph Node
Metastasis

Two articles (17, 18) had the criteria for the analysis
in this part. Since there was no heterogeneity
(heterogeneity y2 = 0.61, P 0.435), the significant
analysis output was obtained from the fixed-effect
model:

RR1= 2.151; 95% CI= 1.512-3.060, RR2= 2.984;
95% CI=1.421-6.268

Pooled RR=2.273; 95% CI= 1.654-3.124, P=0.000

Multifocality and Lmph Node Metastasis

In this section, analysis was performed on two
articles (17, 19). Since no heterogeneity was observed
between them (heterogeneity ¥*=0.02, P=0.877), a
fixed-effect model was used for the analysis:

RR1= 1.780; 95% CI= 1.258-2.518, RR2=1.713;
95% CI=1.221-2.403

Pooled RR=1.745; 95% CI= 1.369-2.223, P=0.000
Gender and Extrathyroidal Extension

Two articles (20, 21) were analyzed by the fixed-
effect model because of their homogeneity
(heterogeneity ¥2= 0.05, P=0.828). The non-significant
results are as below:

RR1= 1.059; 95% CI= 0.639-1.756, RR2= 1.147;
95% CI=0.688-1.911

Pooled RR=1.098; 95% CI=0.766-1.575, P=0.611
Gender and Central Lymph Node Metastasis

Six articles (20-25) were analyzed in this part. As
heterogeneity was seen across the articles
(heterogeneity y?>= 21.76, P=0.001), an analysis was
conducted using the random-effect model:
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RR1= 1.734; 95% CI= 0.920-3.267, RR2= 1.844;
95% CI=1.234-2.756

RR3= 2.842; 95% CI= 1.814-4.451, RR4= 3.420;
95% CI=2.125- 5.505

RR5=2.010; 95% CI= 1.371- 2.946, RR6= 0.908;
95% CI= 0.594-1.387

Pooled RR=1.955; 95% CI=1.333-2.869, P=0.001

Age and Central Lymph Node Metastasis

Two articles (20, 22) were analyzed for this
relationship.  Articles were not heterogeneous
(heterogeneity x2= 2.64, P=0.104), so the non-
significant results of the analysis were obtained by the
fixed-effect model:

RR1= 1.286; 95% CI= 0.619-2.671, RR2= 0.655;
95% CI= 0.459-0.935

Pooled RR=0.753; 95% CI= 0.548-1.033, P=0.079

Tumor size and Central Lymph Node Metastasis

Seven articles (20, 22, 24-28) were assessed in this
section (Figure 2). As the articles were not
heterogeneous (heterogeneity y>= 11.84, P=0.066),
analysis was done by the fixed-effect model. The
significant results are as follows:

RR1= 1.421; 95% CI= 0.748-2.702, RR2= 2.679;
95% CI=1.634-4.392

RR3= 3.158; 95% CI= 1.471-6.782, RR4= 1.952;
95% CI=1.417-2.690

RR5= 15.000; 95% CI= 2.134-105.418, RR6=
1.703; 95% CI=1.307-2.218

RR7=1.406; 95% CI=0.941-2.102

Pooled RR=1.954; 95% CI= 1.664-2.296, P=0.000
Extracapsular Spread and Central Lymph Node
Metastasis

Five articles (22, 25-28) were assessed in this
part. Analysis was done by the random-effect model
because of heterogeneous articles (heterogeneity y*=
14.61, P=0.006). Significant results of the analysis are
as follows:
RR1=1.887; 95% CI=1.260-2.827, RR2=1.799; 95%
CI=1.334-2.426
RR3= 6.600; 95% CI= 2.819-15.451, RR4= 1.549;
95% CI=1.226-1.957
RR5=1.212; 95% CI= 0.870-1.687
Pooled RR= 1.802; 95% CI= 1.325-2.452, P=0.000
Bilateral Tumoral Involvement and Central Lymph
Node Metastasis
Three articles (23, 25, 28) were analyzed in

this section. The articles were heterogeneous
(heterogeneity y= 14.32, P=0.001):
RR1=10.790; 95% CI= 0.547-1.141, RR2=1.794; 95%
CI=1.327-2.426
RR3=1.778; 95% CI= 1.314-2.406

Pooled RR=1.375; 95% CI= 0.836-2.263, P=0.210
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Study %

ID RR (95% CI) Weight

1 Yun (2010) —-o—:— 1.42(0.75,2.70) 6.05

2 Lee (2010) -§—~— 2.68 (1.63,4.39) 10.91

3 Kim (2012) ——-— 3.16 (147,6.78) 4.85

4 Kim (2013) —*I— 1.95(1.42,2.69) 2432

5 Lee (2008) i 15.00 (2.13, 105.42)0.54

6 Caliskan (2012) == 1.70 (1.31,2.22) 39.33

7 Kim (2009) —o-i- 1.41(0.94,2.10) 13.99

Overall (l-squared = 49.3%, p = 0.066) @ 1.95(1.66,2.30) 100.00
.00é49 1 | 165

Fig. 2. Forest plot of the tumor size and CLNM relationship

Lateral Cervical Lymph Node Metastasis and
Central Lymph Node Metastasis

Three articles (25, 26, 28) were analyzed in
this part. Since heterogeneity was seen across the
articles (heterogeneity y’>= 9.02, P=0.011), analysis
was done by the random-effect model:
RR1=3.226; 95% CI= 2.540-4.096, RR2=4.778; 95%
CI=2.453-9.304

RR3=2.041; 95% CI= 1.552-2.684
Pooled RR=2.941; 95% CI= 1.931-4.478, P=0.000
Extrathyroidal Extension and Central Lymph Node
Metastasis

Two articles (22, 24) in this section were not
heterogeneous (heterogeneity y= 1.16, P=0.281):
RR1=2.122;95% CI= 1.487-3.028, RR2=1.572; 95%
CI=1.038-2.379
Pooled RR= 1.875; 95% CI= 1.432-2.454, P=0.000
Lymph Node Metastasis and Bad Outcome

Two articles (29, 30) had suitable criteria for
the analysis in this section. After analyzing by the
fixed-effect model because of the homogeneity
(heterogeneity ¥*= 0.01, P=0.924), these significant
outputs were obtained:

RRI1= 5.956; 95% CI= 2.566-13.824, RR2= 5.563;
95% CI= 1.706-18.141

Pooled RR=5.869; 95% CI= 2.890-11.922, P=0.000
Gender and BRAFV"E Mutation

Two articles (12, 31) were analyzed to assess
this relationship. As the articles were heterogeneous
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(heterogeneity y*>= 4.30, P=0.038), the random-effect
model was used:
RR1=1.456; 95% CI= 1.246-1.702, RR2=1.099; 95%
CI=0.881-1.371
Pooled RR=1.279; 95% CI=0.968-1.691, P=0.084
Tumor Size and BRAFY$"E Mutation

This relationship was analyzed in two articles
(12, 31). As the articles did not show heterogeneity
(heterogeneity x*= 0.75, P=0.387), analysis was done
by the fixed-effect model. The significant results are as
follows:
RR1=1.332; 95% CI= 1.144-1.550, RR2=1.474; 95%
CI=1.236-1.758

Pooled RR=1.381; 95% CI=1.230-1.551, P=0.000
Lymph Node Metastasis and BRAFY*E Mutation

Three articles (12, 31, 32) were analyzed in
this section. According to the heterogeneity of articles
(heterogeneity yx*= 109.19, P<0.001) theses outputs
were obtained:

RR1=3.368; 95% CI=2.953-3.841, RR2=1.077; 95%
CI=0.910-1.276

RR3=1.900; 95% CI=1.310-2.755
Pooled RR=1.905; 95% CI= 0.833-4.357, P=0.127
Tumor Stage (TNM) and BRAFV$%E Mutation

Two articles (12, 31) were analyzed in this
part. Analysis by the random-effect model on
heterogeneous articles (heterogeneity x*= 31.16,
P<0.001) showed the following non-significant results:

RR1=1.918;95% CI= 1.661-2.215, RR2= 1.009; 95%
CI= 0.846-1.203
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Pooled RR=1.394; 95% CI= 0.739-2.628, P=0.305
Multifocality and BRAFY°E Mutation

In the last part of our study, two articles (12,
31) were analyzed. Non-heterogeneous articles
(heterogeneity ¥>= 2.93, P=0.087) were analyzed by
the fixed-effect model and these non-significant results
were obtained:

RR1=0.970; 95% CI= 0.823-1.144, RR2=1.179; 95%
CI=0.999-1.391

Pooled RR=1.037; 95% CI=0.918-1.171, P=0.563

Discussion

Papillary thyroid microcarcinomas, which are cases
of papillary thyroid carcinoma with the greatest
diameter of 1 centimeter, represent approximately half
of all the cases of this tumor type (10, 11, 19, 20, 23,
28, 29, 33-36). PTMCs account for up to 43% of all
thyroid cancers (18). Despite being cancerous, PTMCs
have been viewed as tumors with a benign nature that
have a minimal clinical impact and do not impact the
patient's survival. Nonetheless, mounting evidence
indicates that PTMCs exhibit varying degrees of
disease severity, and the reported frequencies of the
aggressive characteristics can vary greatly (4, 24).

Previous research findings have demonstrated that
this type of tumor is discovered when the thyroid gland
is examined microscopically during necropsy or
surgery for non-thyroid or non-cancerous thyroid
conditions (4, 37). However, in some cases, a papillary
microcarcinoma could be the initial tumor that has
manifested as a lymph node metastasis. It may also
present as a neck mass (17).

The increased rate of detection has been attributed
to the broader accessibility of ultrasound and fine-
needle aspiration (FNA), likewise the enhanced
precision of histopathologic examination of the
surgical specimens (17, 18, 29, 35, 37).

In the clinical practice, PTMC, which is a particular
subset of PTC, necessitates attention due to its growing
prevalence among the PTC patients and its impact on
the patient care (26). Therefore, knowing more about
this tumor and its characteristics is important.

Certain PTMCs are thought to be linked to the
recurrence of the disease. Despite the development of
distant metastasis or even mortality in some cases, a
great number of them follow a mild course with a
positive prognosis, making the clinical significance of
PTMC unclear (12, 23). Majority of the research
emphasizes that papillary microcarcinomas typically
have a favorable outcome and may exhibit similar
behavior to the benign growths (including the potential
for the partial spontaneous regression), which could
justify a conservative treatment approach. On the other
hand, some studies have indicated that
microcarcinomas are indeed malignant tumors that
may necessitate invasive treatment in certain cases (7).
There is an ongoing debate about the clinical
significance of papillary thyroid microcarcinoma.
While some researchers have observed a benign course
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with no advancement, others have identified instances
of unexpectedly aggressive cancer (29).

When evaluating the factors that influence a patient
prognosis, various authors have identified multifocal
disease as a negative prognostic indicator. However,
age has not consistently been shown to be a predictor
of the outcomes for the patients with PTMC (14).
Clinicopathological factors that increase the risk of a
poor prognosis include advanced age upon diagnosis
time, gender, the presence of multiple tumoral foci,
LNM, and a high TNM stage. This was expressed in
Kwak et al. study (38). In our meta-analysis of factors
affecting tumor prognosis, it was shown that lymph
node metastasis leads to the bad outcomes of tumors.
This relationship was assessed in two articles, both
confirming the effect of lymph node metastasis on
tumor outcome. The final analysis found that lymph
node metastasis could increase the likelihood of poor
prognosis six times.

Despite the typically favorable prognosis of PTMC,
the disease recurrence after the initial surgical
treatment remains a challenging problem (24). Tumor
metastasis to lymph nodes results in a higher rate of
tumoral recurrence. Furthermore, the current research
demonstrated a noteworthy correlation between the
stage of the tumor and its likelihood of recurring.
Regarding some researchers’ findings, PTMCs larger
than 5 mm are more likely to have multifocality,
capsule invasion, and lymph node metastasis than those
about 5 mm or smaller. However, other studies have
found no significant difference in these outcomes (12,
24). Lymph node metastasis was predicted by several
factors, including a tumor size of 5 mm or larger,
sclerosis, SI00A4 expression, extrathyroidal invasion,
cyclin D1 expression, and multifocality. Moreover, the
occurrence of lymph node involvement in papillary
microcarcinomas has been linked to the development
of distant metastasis. The latest TNM staging system
places greater emphasis on the lymph node metastasis
as a determinant of the overall staging compared to the
tumor size (17, 32). In a recent extensive case-control
study, it was found that patients with lymph node
metastasis (LNM) had almost three times higher
disease-related mortality rate compared to those
without LNM (32). Our meta-analysis showed that
extrathyroidal extension and multifocality were
correlated with the lymph node metastasis. Both
articles analyzed the role of extrathyroidal extension
and showed its effect, and pooled RR=2.273 of the
analysis was significant. Multifocality was analyzed in
two articles, and the RR in both was more than 1; the
final pooled RR=1.745 indicated this factor effect on
the lymph node metastasis.

The study conducted by Zheng et al. revealed that
tumor recurrence was correlated with the
extrathyroidal extension (15), the type of surgery
performed, and lymph node metastasis (13). However,
the recurrence of tumors did not have any connection
with the factors of age, gender, multiple foci of the
disease, tumor size, advanced stage of the disease
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(T3/4), and the existence of BRAFV600E mutation
(12, 13). Central lymph node metastasis is another
factor relevant to the tumor recurrence (26, 39). We
identified clinical characteristics predicting recurrent
disease: larger tumor size, absence of I-131 therapy,
and presence of the lymph node metastasis (14). Age,
tumor size, multifocality, lymph node metastasis,
gender, and extrathyroidal extension are all recognized
as the risk factors for the recurrent disease, as
expressed by Yun et al. Conversely, recognized risk
factors such as gender, age, and size were found to be
associated with only one or, in some cases, none of the
extrathyroidal extension and central lymph node
metastasis (35). In our meta-analysis of the factors
affecting extrathyroidal extension, only gender was a
related factor whose association was not statistically
significant (P=0.611). Concerning tumor dimensions,
the study conducted by Kim et al. demonstrated a
correlation between PTMCs larger than 5 mm and
tumor recurrence (38). The presence of tumor
bilaterality, rather than multifocality, was significantly
relevant to the tumor recurrence (37). This study
revealed that patients with multiple foci of PTMC had
larger tumor diameters and a higher likelihood of
experiencing recurrence or persistent disease compared
to those with a single focus of PTMC. An advanced
clinical stage and larger tumor size independently
predicted recurrent or persistent disease. Cases with
multiple foci of PTMC and a tumor diameter less than
0.5 cm were observed to present a lower risk of
recurrence (30). In our meta-analysis, gender, lymph
node metastasis, and extrathyroidal extension were
statistically significantly relevant to the recurrence.
However, this association was not shown for the age,
tumor size, tumor stage, and multifocality. Two articles
were assessed for the gender, showing this factor effect
on tumor recurrence. One article, which weighed more
than the other with RR=3.140 compared to RR=1.322,
showed a stronger relationship, but the final result
(pooled RR=2.416) confirmed that tumor recurrence
was two times more in females than in males. The
lymph node metastasis was assessed in four articles, all
supporting its relationship with recurrence. According
to the final pooled RR, lymph node metastasis
increases the risk of tumor recurrence by three folds.
Three articles analyzed extrathyroidal extension,
showing a relationship between this factor and tumor
recurrence. Based on the analysis, pooled RR=6.366
showed that tumor expansion over the thyroid margins
remarkably affects tumor recurrence during follow-up.

Other factors analyzed about tumor prognosis were
bilateral involvement and central lymph node
metastasis (24). The initial involvement of lymph
nodes usually starts with those located in the neck
central region followed by the nodes in the lateral neck
and the superior mediastinum of the neck. Hence, it is
crucial to identify the presence of central lymph node
metastasis (26). Primary tumors >7 mm and
multifocality  independently  predicted PTMC
bilaterality, and male gender, age <50 years, and
primary tumors larger or equal to 7 mm could be
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predictors of CLNM. Zhou et al. presented in their
study that cases with bilateral PTMC and multifocality
may have a higher risk of CLNM, but they were not
independent risk factors (23). Despite being clinically
undetectable, central lymph node metastasis is a
significant risk factor for the recurrence. This research
revealed that subclinical CLNM can be predicted by
the male sex and the size of the tumor exceeding 7 mm,
which were found to be independent factors. However,
the variables of lymphovascular invasion, lymphocytic
thyroiditis, extrathyroidal extension, multifocality,
age, and bilaterality were not considered as predictors
of subclinical CLNM (19, 24). Kyung-Eun Kim et al.
reported that larger tumor size (>5 mm), bilaterality,
extracapsular invasion, and lateral LNM were
significantly correlated with the central LNM (26). The
presence of positive lateral lymph node metastasis
(LNM) was identified as the strongest predictor of
positive central LNM (19). The CCLN metastasis was
consistently associated with the gender, multifocality,
extrathyroidal extension, tumor size, extracapsular
invasion, and bilaterality (39). Our analysis showed
that gender, tumor size, extracapsular invasion,
extrathyroidal invasion, and lateral cervical lymph
node metastasis were significantly associated with the
central lymph node metastasis. But this relationship
was not shown for the age and bilaterality. The gender
factor was assessed in six articles, five of which
showed its effect on metastasis, but only one paper with
RR=0.908 did not show this effect. Finally, pooled RR
revealed that central lymph node metastasis in females
is two times more than in males. Tumor size was
another factor analyzed in seven articles. All of them
demonstrated a correlation between this factor and
metastasis, and the pooled RR showed that this
correlation was twice as strong. The extrathyroidal
invasion effect was assessed in five articles. At the end
of the analysis, pooled RR showed that central lymph
node metastasis is two times more in the patients with
extrathyroidal invasion. Finally, after analyzing three
articles, lateral cervical lymph node metastasis
increased the risk of metastasis by three times.

Papillary thyroid microcarcinomas (PTMCs) may
comprise two biologically different subgroups: slow-
growing tumors with minimal or no potential for the
advancement, and tumors with more aggressive
behavior. It is important to differentiate between the
two different subpopulations of thyroid nodules,
especially before surgery, and finding markers that can
do so is crucial for the proper clinical management. In
recent years, numerous studies have focused on
utilizing genetic and molecular tests on FNAC samples
to enhance the precision of cytologic diagnosis of
thyroid nodules. One of these factors is the
BRAFV600E mutation (40). This mutation is frequent
in the late-stage tumors (3 and 4) and those with
lymphovascular involvement and metastasis (12, 18).
The findings of Zheng study revealed that
BRAFV600E mutation had a notable correlation with
the male sex, extrathyroidal extension, and LNM;
however, no significant correlation was observed with
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the age, multifocality, TNM staging, or distant
metastasis (12). The presence of BRAFV600E
mutation in aspiration samples has been linked to the
negative prognostic factors, including the larger size of
the tumor, extrathyroidal invasion, and a higher TNM
stage (21). Kwak and colleagues discovered that there
was a significant correlation between BRAFV600E
and tumor size (larger than 5 mm), extracapsular
extension, and high TNM stage (3 and 4) in individuals
diagnosed with PTMC (38, 40). In our analysis, only
tumor size had a statistically significant correlation
with  BRAFV600E mutation (P=0.000), but its
relationship with the gender, lymph node metastasis,
tumor stage, and multifocality was insignificant. Both
articles analyzed tumor size relationship with mutation
and proved it. In the final analysis, based on the pooled
RR, tumor size increased the mutation risk by 1.4 folds.
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Conclusion

Improved diagnostic methods have led to a rise in
the occurrence of PTMCs. These tumors may serve as
an indicator of the advanced papillary carcinomas.
Despite being typically benign and slow-growing, they
may sometimes have adverse outcomes, including
tumoral distant metastasis and recurrence. Detecting
PTMC and monitoring its characteristics offer two
advantages: preventing the need for more extensive
and prolonged treatments for the advanced tumors and
managing the tumor as a distinct ailment.

Acknowledgments
The authors declare that there is no conflict of
interest.

Funding

None.

Conflict of Interest
None.

1. Goldman L, Schafer Al Goldman-Cecil
Medicine: Elsevier/Saunders; 2016.

2. Jameson JL, Fauci AS, Kasper DL, Hauser SL,
Longo DL, Loscalzo J. Harrison's Principles of
Internal Medicine, Twentieth Edition (Vol.1 &
Vol.2): McGraw-Hill Education; 2018.

3. Lombardi CP, Bellantone R, De Crea C, Paladino
NC, Fadda G, Salvatori M, et al. Papillary thyroid
microcarcinoma: extrathyroidal extension, lymph
node metastases, and risk factors for recurrence in
a high prevalence of goiter area. World J Surg.
2010;34(6):1214-21. [DOI:10.1007/s00268-009-
0375-x] [PMID]

4. Yang GC, LiVolsi VA, Baloch ZW. Thyroid
microcarcinoma: fine-needle aspiration diagnosis
and histologic follow-up. Int J Surg Pathol.
2002;10(2):133-9.
[DOI:10.1177/106689690201000206] [PMID]

5. Wang Y, Li L, Wang Y-XJ, Feng X-L, Zhao F,
Zou S-M, et al. Ultrasound findings of papillary
thyroid microcarcinoma: a review of 113
consecutive  cases  with  histopathologic
correlation. Ultrasound Med Biol. 2012;38(10):
1681-8. [PMID]
[DOI:10.1016/j.ultrasmedbio.2012.05.019]

6. Moon HJ, Son E, Kim E-K, Yoon JH, Kwak JY.
The diagnostic values of ultrasound and
ultrasound-guided fine needle aspiration in
subcentimeter-sized thyroid nodules. Ann Surg
Oncol. 2012;19:52-9. [DOI:10.1245/s10434-011-
1813-1] [PMID]

Vol.18 No.4 Fall, 2023

7. Page C, Biet A, Boute P, Cuvelier P, Strunski V.
'Aggressive papillary'thyroid microcarcinoma.
Eur Arch Oto-Rhino-Laryngol. 2009;266:1959-
63. [DOI:10.1007/s00405-009-0952-5] [PMID]

8. Novosel T, Ritter HE, Gupta M, Harvey A,
Mitchell J, Berber E, et al. Detection of
circulating thyroid cancer cells in patients with
thyroid microcarcinomas. Surgery.
2009;146(6):1081-9.
[DOI:10.1016/5.surg.2009.09.008] [PMID]

9. Goldust M, Sokouti M, Montazeri V, Fakhrjoo A,
Samankan S. A clinical epidemiologic study of
thyroid carcinoma in patients under 25 years old
in Tabriz, Iran (1995-2010). JPMA J Pak Med
Assoc. 2012;62(11):1265-8.

10. Arora N, Turbendian HK, Kato MA, Moo TA,
Zarnegar R, Fahey III TJ. Papillary thyroid
carcinoma and microcarcinoma: is there a need to
distinguish the two? Thyroid. 2009;19(5):473-7.
[DOI:10.1089/thy.2008.0185] [PMID]

11. Toriner FB, Altinova AE, Taneri F, Aktirk M,
Atasever T, Poyraz A. Management of Papillary
Thyroid  Microcarcinomas:  Our  Clinical
Experience. Turk Jem. 2006;3:53-6.

12. Zheng X, Wei S, Han Y, Li Y, Yu Y, Yun X, et
al. Papillary microcarcinoma of the thyroid:
clinical characteristics and BRAF V600E
mutational status of 977 cases. Ann Surg Oncol.
2013;20:2266-73.  [DOI:10.1245/s10434-012-
2851-z] [PMID]

IRANIAN JOURNAL OF PATHOLOGY


https://doi.org/10.1007/s00268-009-0375-x
https://doi.org/10.1007/s00268-009-0375-x
https://www.ncbi.nlm.nih.gov/pubmed/20052467
https://doi.org/10.1177/106689690201000206
https://www.ncbi.nlm.nih.gov/pubmed/12075406
https://www.ncbi.nlm.nih.gov/pubmed/22920548
https://doi.org/10.1016/j.ultrasmedbio.2012.05.019
https://doi.org/10.1245/s10434-011-1813-1
https://doi.org/10.1245/s10434-011-1813-1
https://www.ncbi.nlm.nih.gov/pubmed/21638096
https://doi.org/10.1007/s00405-009-0952-5
https://www.ncbi.nlm.nih.gov/pubmed/19294400
https://doi.org/10.1016/j.surg.2009.09.008
https://www.ncbi.nlm.nih.gov/pubmed/19958935
https://doi.org/10.1089/thy.2008.0185
https://www.ncbi.nlm.nih.gov/pubmed/19348582
https://doi.org/10.1245/s10434-012-2851-z
https://doi.org/10.1245/s10434-012-2851-z
https://www.ncbi.nlm.nih.gov/pubmed/23370668

390 Evaluation of Etiology...

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ardito G, Revelli L, Giustozzi E, Salvatori M,
Fadda G, Ardito F, et al. Aggressive papillary
thyroid microcarcinoma: prognostic factors and
therapeutic strategy. Clin Nucl Med. 2013;38(1):
25-8. [DOI:10.1097/RLU.0b013e318279bc65]
[PMID]

Creach KM, Siegel BA, Nussenbaum B, Grigsby
PW. Radioactive iodine therapy decreases
recurrence in thyroid papillary microcarcinoma.
Int Sch Res Notices. 2012;2012.
[DOI:10.5402/2012/816386] [PMID]

Mercante G, Frasoldati A, Pedroni C, Formisano
D, Renna L, Piana S, et al. Prognostic factors
affecting neck lymph node recurrence and distant
metastasis in papillary microcarcinoma of the
thyroid: results of a study in 445 patients.
Thyroid. 2009;19(7):707-16.
[DOI:10.1089/thy.2008.0270] [PMID]

Kuo S-F, Chao T-C, Chang H-Y, Hsueh C, Yang
C-H, Lin J-D. Prognostic evaluation of patients
with multicentric papillary thyroid
microcarcinoma. J Formos Med Assoc.
2011;110(8):511-7. [DOI:10.1016/S0929-
6646(11)60077-6] [PMID]

Min HS, Choe G, Kim S-W, Park YJ, Park DJ,
Youn Y-K, et al. SI00A4 expression is associated
with lymph node metastasis in papillary
microcarcinoma of the thyroid. Mod Pathol.
2008;21(6):748-55.
[DOI:10.1038/modpathol.2008.51] [PMID]

Lin K-L, Wang O-C, Zhang X-H, Dai X-X, Hu
X-Q, Qu J-M. The BRAF mutation is predictive
of aggressive clinicopathological characteristics
in papillary thyroid microcarcinoma. Ann Surg
Oncol. 2010;17:3294-300.
[DOI:10.1245/s10434-010-1129-6] [PMID]

Zhao Q, Ming J, Liu C, Shi L, Xu X, Nie X, et al.
Multifocality and total tumor diameter predict
central neck lymph node metastases in papillary
thyroid microcarcinoma. Ann Surg Oncol.
2013;20:746-52. [DOI:10.1245/s10434-012-
2654-2] [PMID]

Yun M, Noh T-W, Cho A, Choi Y-J, Hong S-W,
Park C-S, et al. Visually discernible [18F]
fluorodeoxyglucose uptake in papillary thyroid
microcarcinoma: a potential new risk factor. The
J Clin Endocrinol Metab. 2010;95(7):3182-8.
[DOI:10.1210/j¢.2009-2091] [PMID]

Moon HJ, Kim E-K, Yoon JH, Kwak JY. Clinical
implication of elastography as a prognostic factor
of papillary thyroid microcarcinoma. Ann Surg
Oncol. 2012;19:2279-87. [DOI1:10.1245/s10434-
011-2212-3]1[PMID]

Lee NS, Bae JS, Jeong S-R, Jung CK, Lim DJ,
Park WC, et al. Risk factors of lymph node
metastasis in papillary thyroid microcarcinoma. J

Vol.18 No.4 Fall, 2023

23.

24.

25.

26.

27.

28.

29.

30.

31.

Korean Surg Soc. 2010;78(2):82-6.
[DOI:10.4174/jkss.2010.78.2.82]

Zhou Y-L, Gao E-1, Zhang W, Yang H, Guo G-L,
Zhang X-H, et al. Factors predictive of papillary
thyroid  micro-carcinoma  with  bilateral
involvement and central lymph node metastasis:
a retrospective study. World J Surg Oncol.
2012;10:1-6.  [DOI:10.1186/1477-7819-10-67]
[PMID]

Kim B-Y, Jung C-H, Kim J-W, Lee S-W, Kim C-
H, Kang S-K, et al. Impact of clinicopathologic
factors on subclinical central lymph node
metastasis in papillary thyroid microcarcinoma.
Yonsei Med J. 2012;53(5):924-30.
[DOI:10.3349/ymj.2012.53.5.924] [PMID]

Kim K-E, Kim E-K, Yoon JH, Han KH, Moon
HJ, Kwak JY. Preoperative prediction of central
lymph node metastasis in thyroid papillary
microcarcinoma using clinicopathologic and
sonographic features. World J Surg. 2013;37:385-
91. [DOI:10.1007/s00268-012-1826-3] [PMID]

Roh J-L, Kim J-M, Park CI. Central cervical
nodal metastasis from papillary thyroid
microcarcinoma: pattern and factors predictive of
nodal metastasis. Ann Surg Oncol. 2008;15:2482-
6. [DOI:10.1245/s10434-008-0044-6] [PMID]

Caliskan M, Park JH, Jeong JS, Lee C-R, Park
SK, Kang S-W, et al. Role of prophylactic
ipsilateral central compartment lymph node
dissection in papillary thyroid microcarcinoma.
Endocr J. 2012;59(4):305-11.
[DOI:10.1507/endocrj.EJ11-0366] [PMID]

Kim YW, Wang SG, Lee JC, Lee BJ, Lee JW,
Kim YK, et al. Clinically Related Factors and
Features of Central Compartment Neck Lymph
Nodes in Thyroid Micropapillary Carcinoma.
Korean J Otorhinolaryngol Head Neck Surg.
2009;52(3):232-6. [DOI:10.3342/kjorl-
hns.2009.52.3.232]

Tzvetov G, Hirsch D, Shraga-Slutzky I,
Weinstein R, Manistersky Y, Kalmanovich R, et
al. Well-differentiated thyroid carcinoma:
comparison of microscopic and macroscopic
disease. Thyroid. 2009;19(5):487-94.
[DOI:10.1089/thy.2008.0228] [PMID]

Giordano D, Gradoni P, Oretti G, Molina E, Ferri
T. Treatment and prognostic factors of papillary
thyroid microcarcinoma. Clin Otolaryngol.
2010;35(2):118-24. [DOIL:10.1111/5.1749-
4486.2010.02085.x] [PMID]

Kwak JY, Kim EK, Chung WY, Moon HJ, Kim
MJ, Choi JR. Association of BRAFV600E
mutation with poor clinical prognostic factors and
US features in Korean patients with papillary
thyroid microcarcinoma. Radiology.

IRANIAN JOURNAL OF PATHOLOGY


https://doi.org/10.1097/RLU.0b013e318279bc65
https://www.ncbi.nlm.nih.gov/pubmed/23242040
https://doi.org/10.5402/2012/816386
https://www.ncbi.nlm.nih.gov/pubmed/22462017
https://doi.org/10.1089/thy.2008.0270
https://www.ncbi.nlm.nih.gov/pubmed/19348581
https://doi.org/10.1016/S0929-6646(11)60077-6
https://doi.org/10.1016/S0929-6646(11)60077-6
https://www.ncbi.nlm.nih.gov/pubmed/21783020
https://doi.org/10.1038/modpathol.2008.51
https://www.ncbi.nlm.nih.gov/pubmed/18360353
https://doi.org/10.1245/s10434-010-1129-6
https://www.ncbi.nlm.nih.gov/pubmed/20953721
https://doi.org/10.1245/s10434-012-2654-2
https://doi.org/10.1245/s10434-012-2654-2
https://www.ncbi.nlm.nih.gov/pubmed/22972508
https://doi.org/10.1210/jc.2009-2091
https://www.ncbi.nlm.nih.gov/pubmed/20427505
https://doi.org/10.1245/s10434-011-2212-3
https://doi.org/10.1245/s10434-011-2212-3
https://www.ncbi.nlm.nih.gov/pubmed/22246427
https://doi.org/10.4174/jkss.2010.78.2.82
https://doi.org/10.1186/1477-7819-10-67
https://www.ncbi.nlm.nih.gov/pubmed/22540396
https://doi.org/10.3349/ymj.2012.53.5.924
https://www.ncbi.nlm.nih.gov/pubmed/22869474
https://doi.org/10.1007/s00268-012-1826-3
https://www.ncbi.nlm.nih.gov/pubmed/23073506
https://doi.org/10.1245/s10434-008-0044-6
https://www.ncbi.nlm.nih.gov/pubmed/18612697
https://doi.org/10.1507/endocrj.EJ11-0366
https://www.ncbi.nlm.nih.gov/pubmed/22240889
https://doi.org/10.3342/kjorl-hns.2009.52.3.232
https://doi.org/10.3342/kjorl-hns.2009.52.3.232
https://doi.org/10.1089/thy.2008.0228
https://www.ncbi.nlm.nih.gov/pubmed/19348580
https://doi.org/10.1111/j.1749-4486.2010.02085.x
https://doi.org/10.1111/j.1749-4486.2010.02085.x
https://www.ncbi.nlm.nih.gov/pubmed/20500581

32.

33.

34.

35.

2009;253(3):854-60.
[DOL:10.1148/radiol.2533090471] [PMID]

Tzvetov G, Hirsch D, Shraga-Slutzky 1,
Weinstein R, Manistersky Y, Kalmanovich R, et
al. Well-differentiated thyroid carcinoma:
comparison of microscopic and macroscopic
discase. Thyroid. 2009;19(5):487-94.
[DOI:10.1089/thy.2008.0228] [PMID]

Giordano D, Gradoni P, Oretti G, Molina E, Ferri
T. Treatment and prognostic factors of papillary
thyroid microcarcinoma. Clin Otolaryngol.
2010;35(2):118-24. [DOI:10.1111/1.1749-
4486.2010.02085.x] [PMID]

Kwak JY, Kim E-K, Chung WY, Moon HJ, Kim
MIJ, Choi JR. Association of BRAFV600E
mutation with poor clinical prognostic factors and
US features in Korean patients with papillary
thyroid microcarcinoma. Radiology. 2009;253
(3):854-60.  [DOI:10.1148/radiol.2533090471]
[PMID]

Rossi ED, Martini M, Capodimonti S, Lombardi
CP, Pontecorvi A, Vellone VG, et al. BRAF
(V600E) mutation analysis on liquid-based
cytology-processed aspiration biopsies predicts
bilaterality and lymph node involvement in
papillary  thyroid microcarcinoma. Cancer
Cytopathol. 2013;121(6):291-7.
[DOI:10.1002/cncy.21258] [PMID]

How to Cite This Article

36.

37.

38.

39.

40.

Shiva Didehban et al. 391

Sethom A, Riahi I, Riahi K, Akkari K, Benzarti S,
Miled I, et al. [Management of thyroid
microcarcinoma. Report of 13 cases]. Tunisie
Meéd. 2011;89:23-5.

So YK, Kim M-J, Kim S, Son Y-I. Lateral lymph
node metastasis in papillary thyroid carcinoma: a
systematic review and meta-analysis for
prevalence, risk factors, and location. Int J Surg.
2018;50:94-103.
[DOI:10.1016/1.ijsu.2017.12.029] [PMID]

Kim TY, Hong SJ, Kim JM, Gu Kim W, Gong G,
Ryu JS, et al. Prognostic parameters for
recurrence of papillary thyroid microcarcinoma.
BMC Cancer. 2008;8:1-11. [DOI:10.1186/1471-
2407-8-296] [PMID] []

Kwak JY, Kim E-K, Kim MJ, Son EJ, Chung
WY, Park CS, et al. Papillary microcarcinoma of
the thyroid: predicting factors of lateral neck node
metastasis. Ann Surg Oncol. 2009;16:1348-55.
[DOI:10.1245/510434-009-0384-x] [PMID]

Ito Y, Miyauchi A, Kihara M, Higashiyama T,
Kobayashi K, Miya A. Patient age is significantly
related to the progression of papillary
microcarcinoma of the thyroid under observation.
Thyroid. 2014;24(1):27-34.
[DOI:10.1089/thy.2013.0367] [PMID]

Didehban, Sh, Abdollahi, A, Meysamie, A. Evaluation of Etiology, Clinical Manifestations, Diagnosis, Follow-

up,Histopathology and Prognosis Factors in Papillary Thyroid Microcarcinoma: A Systematic Review and Meta-analysis. Iran
J Pathol, 2023; 18(4): 380-391.

doi: 10.30699/1JP.2023.2005196.3134

Vol.18 No.4 Fall, 2023

IRANIAN JOURNAL OF PATHOLOGY


https://doi.org/10.1148/radiol.2533090471
https://www.ncbi.nlm.nih.gov/pubmed/19710001
https://doi.org/10.1089/thy.2008.0228
https://www.ncbi.nlm.nih.gov/pubmed/19348580
https://doi.org/10.1111/j.1749-4486.2010.02085.x
https://doi.org/10.1111/j.1749-4486.2010.02085.x
https://www.ncbi.nlm.nih.gov/pubmed/20500581
https://doi.org/10.1148/radiol.2533090471
https://www.ncbi.nlm.nih.gov/pubmed/19710001
https://doi.org/10.1002/cncy.21258
https://www.ncbi.nlm.nih.gov/pubmed/23192956
https://doi.org/10.1016/j.ijsu.2017.12.029
https://www.ncbi.nlm.nih.gov/pubmed/29329789
https://doi.org/10.1186/1471-2407-8-296
https://doi.org/10.1186/1471-2407-8-296
https://www.ncbi.nlm.nih.gov/pubmed/18851763
https://doi.org/10.1245/s10434-009-0384-x
https://www.ncbi.nlm.nih.gov/pubmed/19224278
https://doi.org/10.1089/thy.2013.0367
https://www.ncbi.nlm.nih.gov/pubmed/24001104

	1. Department of Pathology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran
	2. Thrombosis Hemostasis Research Center, Tehran University of Medical Sciences, Tehran, Iran
	3. Department of Community Medicine, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran
	Introduction
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