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Background and Objectives: This study investigated predictive risk factors for cervical nodal recurrence or
metastasis in papillary thyroid carcinoma (PTC). Materials and Methods: From September 2014 to February 2015,
a total of 321 PTC patients were enrolled retrospectively. Except for 154 N0 patients, the remaining 167 patients
were divided into two groups as follows: Group I (n=140), central lymph node (LN) metastasis (pN1a); Group
II (n=27), lateral LN metastasis (pN1b, n=23) or LN recurrence (n=4). The patients who had LN metastasis or
recurrence underwent selective LN dissection or recurrent LN excision. Results: Central LN metastases were found
in 44.0% (142/321) of patients. Two hundred thirty patients (71.7%) were classified as being at low-risk for
LN disease, as evidenced by N0 or fewer than five micrometastases. The mean size of central metastatic LNs was
0.37±0.34 cm. A total of 76 patients (46.6%) presented with micrometastasis, and ten (3.1%) presented with
extranodal extension (ENE). The multiple/bilateral cancer, Extrathyroidal extension, size of metastatic LN, ENE, high
risk LN disease (＞5, macrometastasis, ＞3.0 cm) and high thyroglobulin were significant risk factors in predicting
LN recurrence or lateral LN metastasis (p＜0.05) in univariate analysis. Patients with ENE were 10.3 times more
at risk for recurrence or metastasis than patients without ENE. Conclusion: We consider the ENE was the most
potent risk factors for LN recurrence or lateral LN metastasis in PTC.
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7,8)

patients.

Introduction

Some studies have shown that regional LN

metastasis did not significantly affect overall survival
rates, while others have suggested that LN metastasis

Papillary thyroid cancer (PTC) is the most frequent,

reduced recurrence-free survival as well as overall

favorable, and the 10-year survival rate was reported

survival rates, and could be an independent risk factor

to be 96.5%.

1,2)

The most important prognostic factors

for local recurrence.

9,10)

affecting PTC patient survival are age, sex, tumor size,

Characteristics of the metastasis were not consid-

extrathyroidal extension (ETE), lymph node (LN) meta-

ered in American Joint Committee on Cancer (AJCC)

stasis, and distant metastasis.

3,4)

Among them, LN

staging. However, clinical outcomes among the same

metastasis is very common in PTC patients, having

N1a metastases vary depending on characteristics of

5,6)

Despite appropriate

the metastasis. Recent studies have reported on the

treatment, LN recurrence occurs in 5 to 28% of

number and size of LN metastasis, LN ratio (involved

been reported in up to 90%.
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LN/retrieved LN), and extranodal extension (ENE) as
11-13)

The clinicopathologic data of patients were retro-

Lymph

spectively collected using patient medical records. All

node characteristics were reflected in accordance with

patients underwent LN evaluation with high resolution

the American Thyroid Association Guidelines, which

ultrasonography (US). Extrathyroidal extension in-

classify low-risk LN disease as pN0 or less than 5 mi-

cluded microscopic or gross tumor extension. All pa-

crometastases, high-risk LN disease, as indicated by

tients underwent evaluation for recurrence via neck US

five or more, macrometastases, and metastatic LN 3

and thyroglobulin assessment once every six to 12

risk factors for metastasis or recurrence.

cm or greater in size.

14-16)

months post-operatively. Size of metastatic LN was

We supposed that the patients with central LN

defined as its size as presented in the largest micro-

metastasis and patients with lateral LN metastasis or

scopic metastatic focus. Micrometastasis was defined

LN recurrence would naturally have different clinical

as deposits of less than 0.2 cm. The LN ratio was de-

implications and also different tumorous features. This

fined as the number of metastatic LNs divided by the

study investigated the predictive risk factors of lateral

number of retrieved LNs. Other studies about meta-

LN metastasis or LN recurrence according to charac-

static LN ratio concluded the appropriate cut-off value

teristics of LN metastasis.

was 0.38 from the Receiver Operating Characteristic
curve (ROC) analysis; therefore, 0.4 was used as the

Materials and Methods

11)

cut-off for the LN ratio in this study.

ENE was defined

as the extent of tumor invasion of the LN capsule.

This study enrolled 321 PTC patients who underwent

Student’s t-test analyses were performed to eval-

thyroidectomies and central LN dissections (CLND) at

uate differences in the arithmetic means of two

Kyungpook National University Chilgok Hospital from

populations. Categorical variables were analyzed using

September 2014 to February 2015. Endpoints of this

Pearson’s Chi-square and Fisher’s exact test. Statistical

study were lateral LN metastasis or LN recurrence.

significance was assessed by logistic regression anal-

Except for 154 pN0 patients who had no LN metastasis

ysis to predict whether significant risk factors as de-

or recurrence among 321 patients, a total of 167 pa-

termined by univariate analysis affected recurrence or

tients were divided into two groups as follows: Group

lateral LN metastasis. All statistical calculations were

I (n=140), central LN metastasis (pN1a); Group II

conducted and analyzed using SPSS version 20.0 for

(n=27), lateral LN metastasis (pN1b, n=23) or LN re-

Windows.

currence in central or lateral compartment (n=4).
Recurrence was defined as the occurrence of a LN
with cancer cells at the previous surgical site.

Fig. 1. It shows a flow chart
of all 321 patients enrolled.
CLND: central lymph node
dissections, SLND: selective
lymph node dissection
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compartment was found in 76 cases (46.6%), and ENE

Results

in 10 cases (3.1%). The mean LN ratio was 0.19, and
60 cases (18.7%) demonstrated a high LN ratio (＞0.4).

All 167 patients received surgeries, with 59 receiv-

Low-risk for LN disease was found in 230 cases

ing a lobectomy, 86 a total thyroidectomy, 18 a total

(71.7%). Radioactive iodine (RAI) treatment was per-

thyroidectomy & selective LN dissection (SLND, level

formed in 66 patients (20.5%). No patients presented

II-V), four SLND during the surveillance period after

with death or distant metastasis during the follow-up

thyroid surgery (Fig. 1). Among them, three cases of

period.

recurred LN excision in the level VI, and one retro-

Clinicopathologic results were compared by study

pharyngeal LN excision. Four SLND were performed

group according to LN status with pN1 and with re-

on average of 26.2 months after total thyroidectomy

currence or lateral LN metastasis (Table 2). In uni-

and LN excision on 27.5 months after first operation.

variate analyses, 7 variables were significantly differ-

Therapeutic CLND was performed in 40 cases (12.5%)

ent between these two groups; these were multi-

and the remaining all patients was treated with pro-

ple/bilateral cancer, ETE, macrometastasis, ENE,

phylactic CLND. Clinicopathological characteristics of

high-risk LN disease and high thyroglobulin. Only

patients are shown in Table 1. The mean tumor size

those factors that were significant in the univariate

was 0.84 cm (range 0.1-5.0), and papillary thyroid mi-

test were analyzed with a logistic regression test

crocarcinoma (PTMC) was 74.1%. Of the 236 cases of

(Table 3). Extranodal extension (odds ratio [OR], 10.30;

unilateral cancer, 15 cases (6.4%) showed contralateral

p=0.021) was only significant risk factor for recurrence

LN metastasis without ipsilateral LN metastasis. ETE

or lateral LN metastasis. The mean follow-up period

was seen in 56.1% and lymphovascular invasion in

was 61.9 months (range, 28.7-65.8).

10.3%. Lymph node micrometastasis in the central

Table 1. Demographic and the clinicopathologic characteristics of 321 patients with papillary thyroid cancer
Variables
Age (years)
Gender (M:F, %)
Tumor size (cm)
†
Multiple cancer
Bilateral cancer
Extrathyroidal extension
N0:N1a:N1b
Retrieved LN (n)
Central
Lateral
Metastatic LN (n)
Central
Lateral
High number of metastatic LN (≥2)
Metastatic LN size (cm)
Central
Lateral
Micrometastasis (＜0.2 cm) at level VI
Extranodal extension at level VI
LN ratio (metastatic LN/retrieved LN)
High LN ratio (＞0.4)
Low risk disease (N0, ≤5 micrometastasis)
†

Mean (n=321, range)
45.3±10.5
54:267
0.84±0.59
127
85
180
154 (48.0%):142
11.0±13.6
8.0±5.7
40.8±20.0
1.9±3.3
1.6±2.5
4.4±4.4
103
0.37±0.34
0.89±0.55
76/163
10
0.19±0.27
60
230

(15-78)
(16.8%:83.2%)
(0.1-5.0)
(39.6%)
(26.5%)
(56.1%)
(44.0%):25 (8.0%)
(0-113)
(0-31)
(16-103)
(0-23)
(0-17)
(1-18)
(32.1%)
(0.1-2.1)
(0.3-2.7)
(46.6%)
(3.1%)
(0-1.0)
(18.7%)
(71.7%)

Multiple cancer: multiple tumor in unilateral lobe except bilateral tumor
www.ijthyroid.org
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Table 2. Clinicopathologic factors of study group according to lymph node status in papillary thyroid cancer
Variables

Group I
(n=140)

Group II
(n=27)

p value

Age (years)
Gender (Male)
Tumor size (cm)
*PTMC
†
Multiple cancer
Bilateral cancer
Extrathyroidal extension
High number of metastatic LN (≥2)
Macrometastasis on LN
Extranodal extension
LN ratio
High LN ratio (≥0.4)
High-risk LN disease
Off–hormone Thyroglobulin

43.7±11.0
26 (18.6%)
0.96±0.66
94 (67.19%)
64 (45.7%)
45 (32.1%)
84 (60.0%)
85 (60.7%)
66 (47.1%)
4 (2.9%)
0.38±0.25
52 (37.1%)
71 (50.71%)
1.33±2.27

44.5±10.2
8 (29.6%)
1.13±0.51
15 (55.6%)
18 (66.7%)
16 (59.3%)
26 (96.3%)
18 (66.7%)
19 (70.4%)
6 (22.2%)
0.34±0.30
11 (40.7%)
20 (74.1%)
6.69±17.05

0.729
0.191
0.568
0.247
0.046
0.007
0.000
0.560
0.002
0.000
0.225
0.724
0.026
0.002

*PTMC: papillary thyroid microcarcinoma (tumor size ≤1.0 cm)
†
Multiple cancer: multiple tumor in unilateral lobe except bilateral tumor

Table 3. Multivariate logistic regression for factors in relation to lymph node recurrence or lateral lymph node metastasis
Variables

B

†

Multiple cancer
Bilateral cancer
Extrathyroidal extension
Macrometastasis on LN
Extranodal extension
High risk LN disease
Thyroglobulin

0.382
0.790
2.458
−0.205
2.491
1.537
0.099

Sig.

Exp(B)

95% CI

0.694
0.398
0.097
0.870
0.021
0.256
0.270

1.466
2.204
9.410
0.814
10.309
4.649
1.104

0.218-9.875
0.353-13.751
1.418-96.262
0.070-9.508
2.343-62.187
0.328-65.803
0.926-1.318

†

Multiple cancer: multiple tumor in unilateral lobe except bilateral tumor
B: beta, Sig.: significance, Exp(B): exponential (beta)

to various factors, such as metastatic size, number of
metastases, and ENE, and risk depending on these

Discussion

factors was not stratified. The accurate evaluation of

Although the relationship between LN metastasis

LN metastasis is important in assessing the risk of lo-

and prognosis remains controversial, most studies

coregional recurrence and establishing treatment

agree that LN metastasis is an important risk factor for

strategies.

locoregional recurrence and distant metastasis, and
complete removal of the metastatic LN is generally
performed to reduce the risk for local recurrence.

9,10)

Number of Metastatic LNs
Lee et al.

17)

reported that number of metastatic LN

In large-scale, population-based, nested case-control

was a prognostic factor in recurrence and that the re-

studies, PTC patients with LN metastasis showed high

currence-free rate differed significantly between the

levels of mortality, so LN metastasis was found to be

two or more metastatic LNs group and the zero or one

an important prognostic factor.

10)

Reasons for con-

group, with a recurrence rate that was 2.3 times high-

trasting results regarding the impact of LN metastasis

er in the former, and 3.7 times higher among patients

on the risk factors for local recurrence are because LN

with more than six metastatic LNs. Based on these

metastasis status was not expanded upon according

data, they recommended that the number of meta-
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static LNs should be considered when staging, and
patients with two or more metastatic LNs were at a

LN Ratio

higher risk of recurrence and should be considered for

Complete surgical removal of metastatic LNs may

treatment with additional RAI ablation and close

result in improved prognoses and a lower recurrence

post-operative follow-up with thyroglobulin.

18)

Another

rate. LN ratio is a prognostic variable in many cancers

study reported that the recurrence rate was 4%

including thyroid, such as gastric, colorectal, and

(range, 3-8%) when the number of metastatic LN was

breast cancer. Using the number of metastatic LNs

less than five, and 19% (range, 7-21%) when the

and the number of retrieved LNs, we can estimate the

14)

If there are metastatic

extent of nodal disease and assess how completely

LNs in a compartment, surgeons must perform com-

the LN was removed. The greater the number of

prehensive compartmental dissection and complete

metastatic LNs, the higher the LN ratio. Jeon et al.

surgical removal of the metastatic LN. In this study,

reported that an LN ratio of 0.4 or more was an im-

the presence of more than two metastatic LNs was

portant prognostic factor in pathological N1a, but this

significant in univariate analyses of recurrence or

study did not find it to be significantly associated with

metastasis, but not in multivariate logistic regression

recurrence or lateral LN metastasis through univariate

analyses.

and multivariate logistic regression analysis.

Size of Metastatic LN Foci

Extranodal Extension

number was five or greater.

11)

Previous studies have reported a micrometastasis

ENE has a negative effect on disease-free and

incidence rate ranging from 25 to 65% in PTC

cause-specific survival and is associated with pro-

patients.

18,19)

Lang et al.

18)

conducted a study on the

gression to high thyroglobulin, nodal persistence, and
15,21)

21)

size of metastatic LN foci and reported that metastatic

systemic disease.

LN size affected post-operative stimulated thyro-

in prognosis between N1a and N1b metastasis in the

globulin levels. Kim et al.

20)

Wu et al.

found no difference

reported that macrometa-

group without ENE. The prognosis of N1a patients

stasis was an independent prognostic factor for local

with ENE was worse than in N1b patients. Some pa-

recurrence, patients with macrometastases presented

tients showed recurrence within six months after sur-

13)

These

gery, and it would be appropriate to classify this as

results indicate that PTMC patients with macrometa-

persistent disease. These findings suggest that ENE

stasis should be treated more aggressively and re-

is an important prognostic factor for survival and re-

ceive careful follow-up vigilance for recurrence. The

currence, and especially, it is the best predictor of

2015 American Thyroid Association Management

death in PTC patients over 45 years of age without

Guidelines emphasized the importance of the number

distant metastasis.

of LNs examined and involved, the size of the largest

sented with concomitant ENE (3.1%). This was un-

metastatic LN focus, and ENE, and recommended

common, however, there were lateral LN metastases

standardized reporting of these items. In our study,

in six of these cases, observed in 2 out of the 4 cases

micrometastasis was found in 76 of the 163 (46.6%)

with local LN recurrence in the central compartment.

study participants, 230 cases (71.7%) represented the

We found ENE was the most significant prognostic

low-risk LN disease. Twenty of the 27 patients

factor for recurrence or lateral LN metastasis (especially

(74.1%) with recurrence or metastasis were classified

recurrence), with a hazard ratio of 10.3.

with significantly more lateral LN metastases.

21)

In our study, 10 PTC cases pre-

at high-risk LN disease, and this was significant in the

Despite accumulating data, many institutions still do

univariate analysis, but not in the multivariate logistic

not report size and ENE of LN metastases. Characteri-

regression analysis.

stics of metastatic LN are important for predicting risk
factors for recurrence, deciding treatment options, and
planning follow-up strategies. In this study, we demwww.ijthyroid.org
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onstrated that LN characteristics do affect the likelihood of local recurrence or lateral LN metastasis in
PTC patients. Patients classified as being at higher risk

3)

for recurrence and metastasis in postoperative stratification should be treated with postoperative RAI and
TSH suppression to reduce this risk, and be carefully

4)

monitored with thyroglobulin, and receive regular US
follow-ups to detect early recurrence.

5)

In this study, long-term results could not be obtained
because due to limitations on the short follow-up periods and the small number of patients presenting with

6)

a recurrence or metastasis. We recommend future
studies with larger numbers of patients and longer-term follow-up to enable a more accurate assess-

7)

ment of risk factors for recurrence and metastasis and
to help determine future treatment guidelines.
In conclusion, the multiple/bilateral cancer, ETE,

8)

metastatic LN size (macrometastasis), ENE, high-risk
LN disease and high off-hormone thyroglobulin were
associated with risk factors for metastasis or re-

9)

currence in PTC patients. The ENE was the most potent risk factors for central LN recurrence or lateral LN
metastasis for PTC patients.

10)
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