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Analysis of Risk Factors of Neck Nodal Metastasis
in Patients with Papillary Thyroid Microcarcinoma
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Objective: The aim of this study was to evaluate the risk
factors of neck nodal metastasis on papillary thyroid micro-
carcinoma patients.
Material and Methods: About 123 patients diagnosed with
thyroid papillary microcarcinoma, who had undergone total
thyroidectomy, between January 2012 and December 2014,
were analyzed retrospectively for neck nodal metastasis and
distant metastasis risk factors. Laboratory and surgical data
were collected for these patients. Other factors such as gen-
der, age, levels of anti-thyroid peroxidase and anti-thyrog-
lobulin antibodies, thyroid stimulating hormone, level of
thyroglobulin on thyroid stimulating hormone suppression,
size of tumor, presence of capsular invasion, extrathyroidal
extension, metastasis of central neck lymph node, vascular
invasion, multifocality, bilateral involvement, size of preo-
perative node, duration of the disease, radioactive iodine
therapy, metastasis of lateral neck lymph node and histo-
pathological type were investigated.
Results: Among the cases that were studied, there were
104 (84.6%) females and 19 (15.4%) males. Their average
age was 48.60±12.05 years and the mean tumor size was
6.06±2.63 mm. In patients with lateral neck lymph node
metastasis and capsular invasion, the thyroglobulin levels
after thyroid stimulating hormone suppression were higher.
The rate of total neck lymph node metastasis was found to
be higher in patients with capsular invasion. Furthermore,
the Anti-thyroid peroxidase levels were higher in thyroid pa-
pillary microcarcinoma patients who did not have lateral
lymph node metastasis.
Conclusion: The thyroglobulin levels after thyroid stimula-
ting hormone suppression and capsular invasion are impor-
tant risk factors for neck nodal metastasis, in papillary
thyroid microcarcinoma patients.

Keywords: Thyroid papillary microcarcinoma; TSH;
capsular invasion;
lateral neck lymph nodal metastasis

Amaç: Bu çalışmada, papiller tiroid mikrokarsinomlu has-
talardaki boyun lenf nodu metastazlarının risk faktörlerinin
incelenmesi amaçlanmıştır.
Gereç ve Yöntemler: Çalışmamızda, 2012 Ocak-2014
Aralık tarihleri arasında, kliniğimizde total tiroidektomi ya-
pılmış tiroid papiller mikrokarsinomu tanılı 123 hastada,
boyun lenf nodu metastazlarının ve uzak metastazların risk
faktörleri retrospektif olarak analiz edilmiştir. Hastaların la-
boratuvar ve cerrahi bilgileri toplanmıştır. Hastaların cinsi-
yetleri, yaşları, anti-tiroid peroksidaz antikoru ve
anti-tiroglobulin antikoru, tiroid stimüle edici hormon, ti-
roid stimüle edici hormon süpresyonda iken tiroglobulin de-
ğeri, tümör çapı, kapsüler invazyon, ekstratiroidal yayılım,
santral boyun lenf nodu metastazı, vasküler invazyon var-
lığı, multifokalite, bilateral tutulum varlığı, preoperatif no-
dülün büyüklüğü, hastalık süresi, radyoaktif iyot tedavisi,
lateral boyun lenf nodu metastazı ve histopatolojik tiplere
ait veriler toplanmıştır.
Bulgular: Vakaların 104 (%84,6)'ü kadın, 19 (%15,4)'u
erkek hastalardan oluşmaktadır. Ortalama yaş 48,60±12,05
yıl’dır. Hastalarımızın tümör çapı ortalama olarak 6,06±2.63
mm’dir. Lateral boyun lenf nodu metastazı ve kapsüler in-
vazyonu olan hastalardaki tiroid stimüle edici hormon süp-
resyonda iken tiroglobulin değerleri daha yüksek
saptanmıştır. Kapsüler invazyonu olan hastalardaki total
boyun lenf nodu metastazı oranı daha yüksek bulunmuştur.
Anti-tiroid peroksidaz antikoru değerinin, lateral boyun lenf
nodu metastazı olmayan Tiroid papiller mikrokarsinomlu
hastalarda daha yüksek olduğu belirlenmiştir.
Sonuç: Papiller tiroid mikrokarsinomlu hastalarda, tiroid sti-
müle edici hormon süpresyonda iken tiroglobulin değerleri
ve kapsüler invazyon boyun lenf nodu metastazı için önemli
birer risk faktörü oluşturmaktadır.

Anahtar kelimeler: Tiroid papiller mikrokarsinom; TSH;
kapsüler invazyon;
lateral boyun lenf nodu metastazı
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Introduction
Malignant neoplasms of the thyroid gland consti-
tute nearly one percent of all known cancers.
They are the most common tumors that arise
from endocrine organs and are usually encoun-
tered in both young and middle-aged adults. Ap-
proximately 122,000 new cases are diagnosed
every year (1), among which, the most common
type of thyroid carcinoma is papillary carcinoma
(2). The prevalence of this carcinoma varies
based on both environmental and genetic factors.
Thyroid papillary microcarcinoma is classified as a
subgroup of thyroid papillary cancers, with largest
tumor size of one centimeter or smaller. Though
some researchers have reported that this size can
also be about one and a half centimeter (3).
In 2004, the classification by the World Health
Organisation (WHO), narrowed down this defini-
tion, to include the incidental tumors that were
smaller than one centimeter and exclude the
small-sized thyroid papillary microcarcinoma with
clinical signs (1,4).
Although thyroid papillary microcarcinoma, which
is the most common form of thyroid papillary
cancers, is clinically silent, the patients of this
type rarely present with lymph node metastasis
and distant metastasis (1, 4-6).
In our study, we retrospectively analyzed 123 pa-
tients having thyroid papillary microcarcinoma for
the risk factors of neck nodal metastasis and dis-
tant metastasis.

Material and Methods
A total of 123 patients with microcarcinoma of
thyroid papillary, who had undergone total thy-
roidectomy at our clinic, between January 2012
and December 2014, were retrospectively ana-
lyzed for the risk factors of neck nodal metasta-
sis and distant metastasis. Only the patients
showing pathological findings of thyroid papillary
microcarcinoma were included in this descriptive
study. The exclusion criteria were, age younger
than 18 years, pregnancy, and tumor with a di-
ameter exceeding one centimeter.
The patient’s laboratory and surgical data were
collected for this study. Factors like gender, age,
levels of Anti-Thyroid Peroxidase (Anti-TPO) and
anti-thyroglobulin (Anti-Tg) antibodies, Thyroid
Stimulating Hormone (TSH), level of thyroglobu-
lin after TSH suppression, tumor size, presence
of capsular invasion, extrathyroidal extension,
metastasis of central neck lymph node, vascular
invasion, multifocality, bilateral involvement, pre-
operative node size, duration of the disease, RAI

(radioactive iodine therapy), metastasis of lateral
neck lymph node and histopathological type were
investigated.

Dependent and Independent Variables

The dependent variables in this study were lymph
node metastasis, thyroglobulin level after TSH
suppression, Anti-TPO values and Anti-TG values
and the independent variables were a capsular
invasion, age, sex and RAI therapy.

Data Pooling and Statistical Analysis

Data summary is represented in numbers and
percentages for qualitative variables and arith-
metic mean and standard deviations for quanti-
tative variables (in case of normal dispersion).
The groups were evaluated using the Likelihood
Ratio tests and Logistic Regression analysis. The
Mann-Whitney U and Wilcoxon W test for vari-
ance were employed when no difference between
the groups in terms of quantitative variables was
found. Independent variables were tested with
the help of T-test, Pearson‘s Chi-Square Test and
Fisher’s Exact Test, when assumptions were
made. A p-value <0.05 was considered to be sta-
tistically significant.

Results
A total of 123 patients having thyroid papillary
microcarcinoma were analyzed retrospectively to
identify the risk factors for neck nodal metasta-
sis and distant metastasis. Among the patients
studied, 104 (84.6%) were female and 19
(15.4%) were male, with an F/M ratio of 5.49 and
mean age of 48.6±12.05 years. From the whole
group, 11.4% had metastasis of total neck lymph
node while 88.6% did not have any metastasis of
total neck lymph node. The median value of TSH
was 0.09 mIU/mL (0.02-3.09) and the mean
value of thyroglobulin after TSH suppression was
8.56±40.52 ng/mL. The mean level of anti-TPO
antibody was 21.26±40.53 IU/mL. The mean
tumor size in our study group was found to be
6.06±2.63 mm and the median duration of the
disease was 32 (20.75-38) months. The mean
anti-Tg value was observed to be 30.13±49.76
IU/mL (Table 1).
The study of the relationship between the pres-
ence of total neck lymph node metastasis and
capsular invasion revealed that, in patients with
capsular invasion, the rate of total neck lymph
node metastasis was 37.5%, in contrast to the
rate of 6.6% among those without capsular inva-
sion. Therefore, a statistically significant rela-
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tionship was found between the presence of cap-
sular invasion and metastasis to the neck lymph
nodes (p=0.020) (Table 2).
The relationship between the level of thyroglobu-
lin after TSH suppression and the presence of
capsular invasion was also examined. It was
found that the mean level of thyroglobulin after
TSH suppression was 27.10±72.36 ng/mL in the
group with capsular invasion while in the group
without capsular invasion it was 1.80±7.62
ng/mL. Thus, the level of thyroglobulin after TSH
suppression was higher in patients with capsular
invasion, indicating the presence of a significant
relationship between the level of thyroglobulin
values after TSH suppression and capsule inva-
sion (z=-2.379, p=0.017) (Table 2).
Anti-TPO values and the presence of lateral neck
lymph node metastasis in patients were com-
pared. The mean Anti-TPO value in patients with
and without lateral neck lymph node metastasis
was 10.52±8.26 IU/mL and 22.48±42.53
IU/mL, respectively. The Anti-TPO values were
higher in patients who did not have lateral
lymph node metastasis, suggesting that there
existed a significant relationship between the

presence of lateral neck lymph node metastasis
and Anti-TPO values (z=-2.510, p=0.012)
(Table 2).
The levels of thyroglobulin after TSH suppression
were evaluated in relation to the presence of lat-
eral neck lymph node metastasis. It was found
that the median thyroglobulin value on TSH sup-
pression in the group with and without lateral
neck lymph node metastasis was 0.59 (0.04-
18.59) ng/mL and 0.04 (0.04-0.04) ng/mL, re-
spectively. Thus, a statistically significant
relationship was seen between the levels of the
thyroglobulin after TSH suppression and the
presence of lateral neck lymph node metastasis
(z=-3.022, p=0.003) (Table 2).
The logistic regression analysis indicated that
gender, age, Anti-TPO, TSH, and additionally RAI
(radioactive iodine therapy) variables were not
risk factors for total neck lymph node metastasis
in patients with microcarcinoma of papillary thy-
roid, moreover, statistically significant relation-
ship could not be determined with respect to the
other parameters (Table 3).
Variable (s) entered on step 1: Gender, Age, Anti-
TPO, TSH, TSH Suppressed Tg, RAI therapy.

Data presented as mean±SD, median (IQR) or n (%).

Thyroid papillary microcarcinoma patients (n=123)

Mean age (years) 48.60±12.05

Gender Female 104 (84.6%)

Male 19 (15.4%)

Tumor size (mm) 6.06±2.63

Tumor focality Multifocal 63 (51.2%)

Unifocal 60 (48.7%)

Median value of disease duration (month) 32 (20.75-38)

Tumor laterality Bilateral 30 (24.3%)

Unilateral 93 (75.6%)

Radioactive iodine therapy 100 (100%)

Capsular invasion 16 (13%)

Extrathyroidal extension 5 (4.0%)

Central neck lymph node metastasis 8 (6.5%)

Lateral neck lymph node metastasis 12 (9.7%)

Total neck lymph node metastasis 14 (11.4%)

Vascular invasion 8 (6.5%)

Mean value of anti-Tg value (mL) 30.13±49.76

Mean value of anti-TPO antibodies (IU/mL) 21.26±40.53

In supressed TSH, mean value of thyroglobulin (ng/mL) 8.56±40.52

Median value of TSH (mIU/mL) 0.09 (0.02-3.09)

Table 1. Characteristics of the patients with papillary thyroid microcarcinoma.
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Dependent variables in this study were lymph
node metastasis, the values of thyroglobulin after
TSH suppression, Anti-TPO, and Anti-TG values
while the independent variables were a capsular
invasion, age, sex and RAI therapy.

Discussion
The medical records of 123 patients, diagnosed
with papillary thyroid microcarcinoma, were eval-
uated retrospectively.
The number of male and female patients was 19
and 104, respectively, resulting in an F/M ratio of
5.49. In a multicentre study in Denmark by Ross-
ing et al. in 2012, there were 282 females out of
340 patients (7), while a study conducted in
Spain by Mantinan et al. in 2012, reported, 71 fe-
males out of 95 patients (8). All these findings
are consistent with our results.
Most of the patients in this study were young
and their age distribution was found to be sim-
ilar to that of other studies conducted in Europe
(7,8).
The average age of the patients (calculated in
mean) with total neck lymph node metastasis was
50.21±11.90 years when compared to the mean
age of 54 years in the study of Lin et al. (9).
The gender distribution of patients with respect
to the total neck lymph node metastasis was ex-
amined and it was found that out of the 19 male
patients, only one (5.3%) had total neck lymph
node metastasis, while the remaining 18
(94.7%) did not have total neck lymph node
metastasis at all. Similarly, out of the 104 fe-
male patients, 13 (12.5%) had total neck lymph
node metastasis, while the remaining 91
(87.5%) did not show total neck lymph node
metastasis. Moreover, no significant relationship

was observed between the two groups in terms
of gender and total neck lymph node metastasis
(p=0.690). A study conducted in China that was
published in the year 2016, reported the pres-
ence of a significant relation between total neck
lymph node metastasis and male gender (10).
Our results were incompatible with this litera-
ture, probably due to the small number of pa-
tients that were examined.
During our analysis, we detected total neck
lymph node metastasis in 14 (11.4%) patients
and no total neck lymph node metastasis in 109
(88.6%) patients. This was in contrast to the
study conducted by the Mayo Clinic wherein total
neck lymph node metastasis was found in 98%
of the patients (11).
The mean tumor size, of thyroid papillary micro-
carcinoma, in our patients, was 6.06±2.63 mm
when compared to the average tumor size of 7
mm as reported by a multi-center study in the
US, that was published in the year 2012 (12).
The association between patient age and the
presence of capsular invasion were evaluated,
and the mean ages of patients with and without
capsular invasion were found to be 47.25±9.70
years and 48.66±12.35 years, respectively. The
presence of capsular invasion was found to be in-
dependent of patient’s age (z=-0.804, p=0.421).
A study published in 2013, in a series of 1979 pa-
tients in Heraklion hospital in Greece, evaluated
the association between patient age and the
presence of capsular invasion and found no sig-
nificant relationship (13).
As for the link between tumor size and the pres-
ence of capsular invasion, it was observed that
the mean tumor sizes of the group with and with-
out capsular invasion were 7.09±2.23 mm and

a. Variable (s) entered on step 1: Gender, Age, Anti-TPO, TSH, TSH Suppressed Tg, RAI therapy.

Variables in the Equation

95.0% C.I. for Exp (B)

B S.E. Sig. Exp (B) Lower Upper

Step 1 Female (1) 0.496 1.328 0.709 1.642 0.122 22.167

Age 0.068 0.036 0.058 1.071 0.998 1.149

Anti-TPO 0.024 0.039 0.541 1.024 0.949 1.106

TSH 1.227 1.080 0.256 3.411 0.411 28.340

TSH Suppressed Tg -0.019 0.012 0.096 0.981 0.959 1.003

RAI therapy (1) 19.662 17625.951 0.999 3E+008 0.000

Constant 7.926 8812.976 0.999 2768.654

Table 3. Logistic regression analysis of gender, age, anti-TPO, TSH, RAI therapy variables with total neck lypmh
node metastasis.



5.91±2.35 mm, respectively. The presence of
capsular invasion did not seem to affect the
tumor size (z=-1.880, p=0.060).
The levels of Anti-TPO were analyzed with re-
spect to the presence of total neck lymph node
metastasis. The mean levels of Anti-TPO in pa-
tients with and without total neck lymph node
metastasis were 9.66±5.44 IU/mL and
22.82±42.92 IU/mL, respectively. The Anti-TPO
levels were significantly higher (z=-2.53,
p=0.011) in the absence of total neck lymph
node metastasis. A study conducted in 2016 in
China, found the levels of Anti-TPO to be higher
in thyroid papillary microcarcinoma patients
when total lymph node metastasis was present
(14). Once again our study was noted to be in-
compatible with the literature due to the small
number of patients studied. Haymart et al. in
2008, reported the existence of a relationship
between thyroid autoimmunity and thyroid ma-
lignancy (15), which needs to be investigated in
further studies.
No correlation was found between the tumor size
and the presence of central lymph node metas-
tasis. The mean tumor size among the patients
with central lymph node metastasis was
5.42±2.50 mm and the presence of central
lymph node metastasis did not affect the tumor
size (z=-0.782, p=0.434). Our results are com-
patible with those of the study conducted in
Spain, in the year 2012, where it was found that
the central neck lymph node metastasis does not
affect the tumor size (8).
The rate of total neck lymph node metastasis in
patients with capsular invasion was 37.5% and
the relationship between the presence of capsu-
lar invasion and the total neck lymph node
metastasis was significant (p=0.020). Page et al.
in 2009, reported that 24 out of a group of 41
thyroid papillary microcarcinoma patients, hav-
ing neck lymph node metastasis, were found to
have a capsular invasion. These findings are in
accordance with the results of our analysis (16,
17).
When the thyroglobulin values on TSH suppres-
sion were evaluated with respect to the presence
of capsular invasion, the mean levels of thy-
roglobulin after TSH suppression in the groups
with and without capsular invasion were ob-
served to be 27.10±72.36 ng/mL and 1.80±7.62
ng/mL, respectively. Hence it can be inferred that
the levels of thyroglobulin on TSH suppression
were higher in patients with capsular invasion
and the difference between thyroglobulin values

on TSH suppression and capsular invasion was
statistically significant (z=-2.379, p=0.017). A
published study by Girelli et al. in 429 patients
with well-differentiated thyroid carcinoma, re-
ported that the levels of thyroglobulin after TSH
suppression was higher in the group with capsu-
lar invasion than in the group without capsular
invasion (18). Our study was found similar re-
sults when compared to this report.
The levels of thyroglobulin after TSH suppression
were examined with respect to the presence of
total neck node metastasis. The average levels of
thyroglobulin after TSH suppression in all the pa-
tients with and without total neck lymph node
metastasis were 31.07±88.04 ng/mL and
5.18±27.44 ng/mL, respectively. There was no
significant relationship between the levels of thy-
roglobulin after TSH suppression and total neck
lymph node metastasis (z=-1.392, p=0.164).
Girelli et al. (1985) studied 429 patients with
well-differentiated thyroid cancers and found that
there were higher levels of thyroglobulin after
TSH suppression in the total neck lymph node
metastasis group compared to the non-metasta-
sized group (18-20). Our study is not compatible
with this study, again due to the smaller number
of cases.
Anti-TPO and Anti-Tg levels were compared in pa-
tients with and without lateral neck lymph node
metastasis. In the presence of lateral neck lymph
node metastasis, the mean anti-TPO and the
mean AntiTg levels were 10.52±8.26 IU/mL and
21.87±15.13 IU/mL, respectively, whereas in its
absence the levels were 22.48±42.53 IU/mL and
31.07±52.22 IU/mL, respectively. Thus, higher
mean Anti-TPO values were evident in thyroid
papillary microcarcinoma patients who did not
have lateral lymph node metastasis. The rela-
tionship between the presence of lateral neck
lymph node metastasis and the Anti-TPO values
was statistically significant (z=-2.510, p=0.012)
whereas the relationship between the lateral
neck lymph node metastasis and Anti-Tg values
was non-significant (z=-0.326, p=0.745). A Chi-
nese study conducted in 2016 reported that the
mean Anti-TPO and Anti-Tg values were higher in
thyroid papillary microcarcinoma patients with
lateral neck lymph node metastasis than in the
ones without lateral metastasis of the neck lymph
node (14).
Logistic regression analysis confirmed that gen-
der, age, Anti TPO, TSH, and the RAI variables
did not constitute a risk factor for total neck
lymph node metastasis in papillary thyroid mi-
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crocarcinoma patients. Furthermore, no statisti-
cally significant relationship was found with re-
spect to the other parameters.
There are no data the on mortality of thyroid
papillary microcarcinoma, either in any previous
or in our study. Distant metastases were not de-
tected in any of our patients during their follow-
up between the years 2012 and 2014.
In conclusion, the values of thyroglobulin after
TSH suppression were higher in patients exhibit-
ing lateral neck lymph node metastasis and cap-
sular invasion. The rate of total neck lymph node
metastasis was also seen to be higher in patients
with capsular invasion. The Anti-TPO values were
higher in thyroid papillary microcarcinoma pa-
tients who did not have lateral lymph node
metastasis.
These findings indicate that the levels of thy-
roglobulin after TSH suppression and capsular in-
vasion are important risk factors for neck nodal
metastasis in papillary thyroid microcarcinoma
patients. In a research regarding thyroid papil-
lary carcinoma performed in Colombia between
the years 2006 and 2012, 78% of patients with
tumor size greater than 20.8 mm exhibited cap-
sular invasion (21). However, the p-value calcu-
lated in our study was noted to be at the border.
Our results were incompatible with this literature,
probably due to the small number of patients that
were examined.
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