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Background and Objectives: : The purpose of this study was to retrospectively analyze the features of patients with papillary thyroid carcinoma
(PTC) presenting with neck lymph node (LN) metastasis.
Methods: : The study enrolled 909 patients with PTC who had undergone total thyroidectomy. After a median follow-up of 14.6 years, 73 (8.0%)
patients died of thyroid cancer. A total of 536 patients had the tumor confined to the thyroid (intra-thyroid), 111 had lymph node (LN) metastasis,
225 showed soft tissue invasion, and 37 had distant metastasis.
Results: : Compared with the intra-thyroid group, the group with LN metastases showed larger tumor size, higher postoperative thyroglobulin
levels, advanced TNM stage, higher recurrence rates (5.2% vs. 31.5%), and higher disease-specific mortality (1.3% vs. 12.6%). Of the 111 patients
with PTC and LN metastases, 35 (31.5%) were diagnosed with recurrence during a mean follow-up period of 16.9� 0.6 years. Among the 35
patients with recurrent PTC, 14 (40.0%) died of thyroid cancer. Themortality groupwas characterized by older, mostlymale patients who presented
with larger initial tumor size compared with survivors.
Conclusions: : In patients with PTC, the rates of recurrence and cancer mortality were higher in the group with LNmetastasis than that in the intra-
thyroid tumor group.
J. Surg. Oncol. 2015;112:149–154. � 2015 The Authors. Journal of Surgical Oncology Published by Wiley Periodicals, Inc.
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INTRODUCTION

Locoregional lymph node (LN)metastasis is typically one of the first
steps in the progression of papillary thyroid carcinoma (PTC) to distant
metastasis from the thyroid [1,2]. There have been reports that the
incidence of well-differentiated thyroid cancers is increasing; most
cases follow a relatively benign clinical course, which may cause the
physician and patient to neglect the importance of long-term follow-up.
Previous studies have shown that 67.9% of classic PTC cases present
with LN metastasis; however, disease-specific survival of patients with
PTC was not affected by LN metastasis, nor was it only influenced in
older patients with LNmetastasis of the lateral neck [3,4]. Most of these
studies were conducted with a follow-up period of less than 10 years.
There is, however, a lack of information concerning recurrence after
initial thyroidectomy with LN dissection in patients with PTC, and
locoregional relapse or distant metastasis may occur after initial LN
dissection. Additional surgery, long-term radioactive iodine (131I)
therapy, and external radiotherapy are used to treat recurrence in
patients with PTC. The aim of this study was to evaluate long-term
therapeutic outcomes in patients with PTC presenting with neck LN
metastasis, and to identify risk factors associated with distant metastasis
and disease-specific mortality.

MATERIALS AND METHODS

Patients with PTC were included in the present study if they had
histologically proven PTC and had undergone thyroidectomy before
2004. Patients were excluded if they were lost to follow-up for>1 year,
they had undergone primary thyroidectomy at another institution, and

the tumor size was �10mm. Patients with papillary microcarcinoma
were excluded due to the high ratio of incidental findings and because
they had undergone partial thyroidectomy without LN dissection [5].
From 1977 to 2004, a total of 909 patients with PTC (728 women and
181 men) with a mean age of 40.7� 13.8 years (range: 11�83 years)
underwent total or near-total thyroidectomy with or without LN
dissection and were followed-up at Chang Gung Medical Center in
Linkou, Taiwan. In our center, LN dissection is performed for PTC
patients with grossly enlarged LNs found intra-operatively.
Prophylactic LN dissection is not routinely performed. However,
surgeons do occasionally perform prophylactic LN dissection as the
patient need dictates. All patients were staged using the International
Union Against Cancer Tumor-Node-Metastasis (UICC-TNM) criteria
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(6th edition) [6]. Intra-thyroid PTC was defined as macroscopic and
microscopic findings without evidence for extra-thyroid extension of
PTC and no involved LN detected intra-operatively or in the final
histopathological report. Among 909 patients, 536 patients (59.0%) had
intra-thyroid PTC and the remaining 373 patients (41.0%) with PTC
showed LN metastasis (n¼ 111, 12.2%), soft tissue invasion (n¼ 225,
24.8%), and distant metastasis (n¼ 37, 4.1%). A total of 225 patients
with soft tissue invasion and 37 with distant metastasis were not enrolled
in the risk factor analysis. Therewere 656 patents (72.2%) categorized as
havingTNMstage I disease.Among these, 120TNMstage I patientswith
lymph node or soft tissue extension were <45 years old.

All thyroid carcinoma tissueswere pathologically classified according
to the criteria of the World Health Organization [7]. Depending on
clinical indications, noninvasive examinations included the following:
chest radiography, computed tomography, magnetic resonance imaging,
bone scintigraphy, 201Tl scintigraphy, and fluoro-18-deoxyglucose
positron emission tomography. Thyroid remnant ablation was
recommended for PTC with histologically demonstrated LN
metastasis at 4 to 6 weeks after surgery. The 131I ablation dose for
most patients was 1.1–3.7 GBq (30–100mCi).Whole-body scintigraphy
(WBS) was performed at 1 week after 131I administration using a dual-
head gamma camera (Dual Genesys, ADAC, GE Infinia Hawkeye 4,
Haifa, Israel) equipped with a high-energy collimator. The whole-body
image was acquired using continuous mode scanning at a speed of 5 cm/
min. Furthermore, thyroid scintigraphy was performed using a pinhole
collimatorwith a 4-mmaperture placed 7 cmabove the neck, for a total of
50K counts or 30min. Subsequent treatment with L-T4 was initiated in
order to decrease thyroid stimulating hormone (TSH) levels without
inducing clinical thyrotoxicosis. Cases in which foci of 131I uptake
extended beyond the thyroid bed were classified as persistent disease or
metastatic. Such patients received increased therapeutic doses at 3.7–7.4
GBq (100–200mCi). Hospital isolation was arranged at doses exceeding
1.1 GBq.WBSwas performed 2 weeks after administration of the higher
therapeutic dose of 131I. As described in our previous report, high-risk
patients with PTC and distant metastasis or locoregional recurrence
received a higher dose of 131I therapy (3.7–7.4 GBq). In contrast, the low
risk group received a lower dose of 131I therapy (1.1–3.7 GBq) [8].
According to the radiation regulations in Taiwan, patients receiving<1.1
GBq were treated as outpatients.

In patients without detectable 131I uptake beyond the thyroid bed
during post-ablation WBS, thyroid hormone treatment was withdrawn
after 6–12 months, and the levels of thyroglobulin (Tg), TSH, and anti-
Tg antibodies were measured. Serum Tg levels were measured using an
IRMA assay (CIS Bio International, Gif Sur Yvette, France) and the
level of Tg was considered accurate only if the recovery test (performed
for all serum samples) was less than 80%.

The following data were collected from admission records: age, sex,
primary tumor size, ultrasonographic findings, results of fine needle
aspiration cytology, preoperative thyroid function, surgical methods,
histopathological findings, TNM staging, 1-month postoperative serum
Tg levels, presence of Tg antibodies, diagnostic results, results of
therapeutic 131I scan, 131I accumulated dose, postoperative chest
radiography findings, analysis of distant metastases assessed by
noninvasive radiological and nuclear medical studies, treatment
outcomes, cause of death, and survival status.

At the end of 2013, patients were categorized into the following
groups: recurrence, nonrecurrence, and disease-free. Patients in the
nonrecurrence group included those with no recurrent thyroid cancer
detected with 131I scintigraphy or other noninvasive examinations. The
disease-free group comprised patients with negative 131I WBS results,
undetectable Tg in the absence of thyroxine treatment, undetectable
anti-Tg antibodies at final follow-up, and no local or distant metastasis
identifiable using noninvasive examinations [9]. All data are expressed
as mean� standard error. Univariate and multivariate statistical
analyses were performed to determine the significance of various
factors, using the Kaplan–Meier method and log-rank test [10].P values
of <0.05 were considered statistically significant. In addition, survival
rates were calculated using the Kaplan–Meier method and were
compared using the Breslow and Mantel–Cox tests.

RESULTS

After amedian follow-up of 14.6 years, of the 909 patients with PTC,
there were 187 (20.6%) patients with recurrent thyroid cancer, while 73
(8.0%) patients had died of thyroid cancer. Figure 1 shows the number
of cases (left) and percentages (right) of patients with intra-thyroid PTC,
LN metastasis, soft tissue invasion, and distant metastasis, categorized
by age. For the groups representing ages <21 years and >64 years,

Fig. 1. Number of cases (left) and percentages (right) of 909 patients with papillary thyroid carcinoma (PTC), stratified according to presence of
intra-thyroid PTC, lymph node metastasis, soft tissue invasion, or distant metastasis.
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17.8% and 16.3% of patients presented with LN metastasis,
respectively.

Comparing the 111 patients with PTC and LN metastasis with the
536 patients with intra-thyroid PTC, the former group showed larger
tumor size, higher postoperative Tg levels, advanced TNM stage, higher
recurrence rates, and higher disease-specificmortality (12.6% vs. 1.3%)
(Table I). There were five patients with TNM stage IVA disease due to
bilateral or contralateral cervical LN metastasis. Of the 111 patients
with pathologically proven LN metastases, 93 (83.8%) patients
underwent lateral LN dissection. There were nine cases without
specified central or lateral dissection. There was no significant
difference in age or sex between the two groups. Figure 2 illustrates
the recurrence-free survival curves of 909 patients with PTC stratified
according to intra-thyroid PTC, LNmetastasis, soft tissue invasion, and
distant metastasis. The recurrence-free survival rates for the intra-
thyroid PTC, LN metastasis, soft tissue invasion, and distant metastasis
groups were as follows: 96.8%, 76.6%, 80.7%, and 0.10% at 5 years;
95.7%, 71.2%, 72.6%, and 0% at 10 years; and 94.3%, 66.7%, 60.1%,
and 0% at 20 years, respectively (Fig. 2).

Of the 111 patients with PTC with LN metastases, 35 (31.5%) were
diagnosed with recurrence during the mean follow-up period of
16.9� 0.6 years. Of these, 23 (20.7%) patients with recurrent PTC
underwent 1–4 repeat neck LN dissections. Among these 23 patients, 9

were diagnosed with co-existent distant metastases; 7 of these patients
died of thyroid cancer. Of the remaining 12 patients with recurrent PTC
who did not undergo additional neck dissections, 11 were diagnosed
with distant metastases. The mean period of recurrence after primary
thyroidectomywith LN dissection was 3.4� 1.7 years, and ranged from
0.2 years to 19.2 years. Of the 35 patients with recurrent PTC, 14
(40.0%) died of thyroid cancer after a follow-up of 15.0� 1.2 years. In
contrast, five patients (14.3%) achieved disease-free status. Considering
the clinical features of patients with PTC with LN metastasis in the
postoperative recurrence and nonrecurrence groups, the former showed
older age, higher number of male patients, larger initial tumor size, and
higher postoperative Tg levels.

At the end of the follow-up period, 14 patients died from their
thyroid cancer. The mortality group comprised older, mostly male
patients who had presented with larger initial tumor sizes than the
survival group (Table II). The mean follow-up period from the time of
first thyroidectomy to disease-induced mortality in the mortality group

TABLE I. Clinical Features of Papillary Thyroid Cancer Groups Confined
in Thyroid and Lymph Node Metastasis

Clinical characteristic Intrathyroid
Lymph node
metastases P-value

Total patient 536 111
Gender (Female) 448

(83.9%)
86

(77.5%)
0.1231

Age at diagnosis (year) 38.9� 12.2 37.5� 15.5 0.3845
Mean tumor size (cm) 2.5� 0.1 2.9� 0.2 0.0108
Thyroglobulin level postoperative
1 month (ng/ml)

24.9� 11.2 68.6� 18.1 0.0001

Multifocality
Single 458

(85.5%)
95

(85.6%)
0.9701

Multiple (�2) 78
(14.5%)

16
(14.4%)

Histological variant –
Classical or FVPTC 527

(98.3%)
108

(97.3%)
0.4420

Tall cell variants 9
(1.7%)

3
(2.7%)

Thyroidectomy (Total) –
Total thyroidctomy only 352

(65.7%)
–

Lymph node dissectiona 184
(34.3%)

111b

Central – 9 (8.1%)
Lateral 93 (83.8%)
Nonspecified 9 (8.1%)

TNM stagea –
Stage I 458

(85.4%)
86

(77.5%)
Stage II 65

(12.1%)
–

Stage III 13
(2.4%)

17
(15.3%)

Stage IVA 0 5
(4.5%)

Follow-up period (year) 16.9� 0.2 16.9� 0.6 0.9288
Postoperative 131I accumulative
dose (mCi)

130� 6.2 224� 26 0.0001

Recurrence 28
(5.2%)

35
(31.5%)

0.0001

Mortality due to thyroid cancer 7
(1.3%)

14
(12.6%)

0.0001

aThree cases age over 45-year-old uncertained central or lateral dissection.
bIncluding 12 cases with modified lateral neck dissection.

TABLE II. Survival andMortality Patients of Papillary Thyroid Carcinoma
With Lymph Node Metastases at Diagnosis

Mortality Survival P-value

Number 14 97
Age (year) 63.3� 14.0 34.1� 11.8 0.0001
Age (�45, %) 12 (85.7%) 14 (14.4%) 0.0001
Gender (F, %) 5 (35.7%) 81 (85.5%) 0.0001
Tumor size 4.6� 0.8 2.6� 0.1 0.0001
Postoperative 1 month thyroglobulin
(ng/ml)

113� 59.0 62.5� 19.5 0.3636

TNM stage (Stage I/II/III/IVA)a 2/0/8/2 84/0/8/4 –
Postoperative 131I accumulative dose
(mCi)

555� 141 183� 20 0.0001

Disease-free (%) 0 44 (45.4%) 0.0007
Follow-up period (year) 9.4� 1.6 18.0� 0.5 0.0001

aThree cases age over 45-year-old uncertained central or lateral dissection.

Fig. 2. Recurrence-free survival curves of 909 patients with PTC in
patients with intra-thyroid PTC, lymph node metastasis, soft tissue
invasion, or distant metastasis (P¼ 0.0001 between intra-thyroid vs.
lymph node metastasis, soft tissue invasion, and distant metastasis;
lymph node metastasis vs. distant metastasis; soft tissue invasion vs.
distant metastasis; P¼ 0.6673 between lymph node metastasis vs. soft
tissue invasion).
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was 9.4� 1.6 years (range: 16 months to 19.0 years). Of these 14
patients who died of thyroid cancer, 13 had developed distant
metastases after total thyroidectomy with LN dissection. Figure 3
illustrates the disease-specific survival rates in the PTC groups with
intra-thyroid occurrence, LN metastasis, soft tissue invasion, and
distant metastases. The survival rates for the four thyroid cancer groups
were as follows: 99.8%, 96.4%, 93.3%, and 51.4% at 5 years; 99.8%,
92.8%, 90.2%, and 45.9% at 10 years; and 99.1%, 83.7%, 84.3%, and
41.8% at 20 years, respectively. Further multivariate analysis for factors
associated with recurrence and disease-specific mortality revealed that
age, male sex, and tumor size were significant independent factors
(Tables III and IV).

DISCUSSION

Total or near-total thyroidectomy is the standard surgical treatment
for PTC with tumors >1 cm in size unless there are
contraindications [11,12]. The value of prophylactic central LN
dissection for cancer-specific survival and tumor recurrence is a
controversial issue [13,14]. The guidelines of the American Thyroid
Association recommend the use of preoperative ultrasonography to
clinically detect relevant nodal disease and support the conservative

management of central LN dissection [11,15]. Furthermore, LN
metastases are associated with increased post-ablative Tg levels in
PTC. Complete lymphadenectomy is associated with lowering of Tg
levels [16]. No prophylactic LN dissections were performed at our
center. However, in a recent prospective randomized controlled study,
micrometastatic lymph nodes were found during prophylactic central
compartment dissection in 50% of PTC patients, but prophylactic LN
dissection was not associated with differences in outcomes [17]. The
therapeutic outcomes of the PTC cohort evaluated herein are similar to
those reported by a recent study from Chicago, with recurrence rates of
28% and cancer-specific mortality of 8% after a median follow-up of 27
years [2]. All diagnoses of LNmetastasis without soft tissue invasion in
our study were pathologically confirmed, either during or after initial
thyroidectomy and LN dissection.

Previous studies have indicated that LN metastasis of PTC may
increase the incidence of recurrence; however, cancer-related mortality
was not increased [18,19]. Herein, patients with PTC and LNmetastasis
showed increased rates of recurrence and cancer mortality when
compared to patients with intra-thyroid PTC at 10-year follow-up.
Aggressive surgical procedures, as well as postoperative 131I therapy
and close monitoring by imaging, were indicated. Controversies remain
concerning whether or not the number, size, LN compartments, and
extra-LN involvement influence the rates of recurrence and mortality in
patients with PTC [20–23]. Compared with a recent investigation, our
study showed lower rates of PTC recurrence with LN metastasis after
LN dissection (31.5% vs. 34.7%), and longer follow-up times [24]. For
cases with a clinically negative central compartment LN of PTC, low
rates of recurrence (5.2%) and cancer mortality (1.3%) were observed
after a mean follow-up of 16.9 years. These values are marginally
higher than those reported in a recent study with a median follow-up
period of 70months atMemorial SloanKettering Cancer Center [25]. In
our disease-specific survival and recurrence analyses, there were no
differences between groups with LN metastasis or soft tissue invasion.
Unlike a previous study, we did not separate the soft tissue invasion
group into massive and minimal extension [26]. In that study, massive
extra-thyroid extension was recognized as an independent prognostic
factor for progressive-free survival.

In the group showing recurrence after initial LN dissection, 15 of 35
patients (42.9%) developed distant metastases. By the end of 2013, 14
patients had died of thyroid cancer in our cohort. Of these, 12 patients
presented with distant metastases. As reported in previous studies, older
age, distant metastasis, or advanced locoregional extension are
associated with poor prognosis in patients with PTC [27,28]. Bone
metastases and radioactive iodine avidity have previously been
implicated as independent prognostic factors [29]. In our study,
tumor size was an important factor for both LNmetastasis and mortality
outcomes. In contrast, according to a recent study, the postoperative
serum Tg level was identified as an important factor of LNmetastasis or
poor outcome [30]. In the present study, in patients with PTC and LN
metastasis, Tg was higher in those experiencing cancer-associated
mortality than in survivors, although this difference was not statistically
significant. In contrast, male sex was as an independent prognostic

TABLE IV. Multivariate Analysis for Factors of Survival of Papillary
Thyroid Carcinoma With Lymph Node Metastases at Diagnosis

Coefficient
Standard
error

Standard
coefficient P-value

Intercept 0.2900 0.0845 0.2900 0.0009
Age at diagnosis (year) 0.0109 0.0016 0.4995 0.0001
Sex (female/male) 0.2375 0.0547 0.3033 0.0001
Tumor size (cm) 0.0476 0.0153 0.2273 0.0025
Postoperative 1 month

Tg� (ng/ml)
�0.0003 0.0001 �0.0160 0.8201

Tg�, serum thyroglobulin.

Fig. 3. Disease-specific survival curves in the groups with intra-
thyroid, lymph node metastasis, soft tissue invasion, or distant
metastasis of PTC (P¼ 0.0005 between intra-thyroid vs. lymph node
metastasis; P¼ 0.0001 between intra-thyroid vs. soft tissue invasion,
and intra-thyroid vs. distant metastasis; lymph node metastasis vs.
distant metastasis; soft tissue invasion vs. distant metastasis;
P¼ 0.6261 between lymph node metastasis vs. soft tissue invasion).

TABLE III. Multivariate Analysis for Factors of Recurrence of Papillary
Thyroid Carcinoma With Lymph Node Metastases at Diagnosis

Coefficient
Standard
error

Standard
coefficient P-value

Intercept 0.6234 0.1558 0.6234 0.0001
Age at diagnosis (year) 0.0060 0.0029 0.1925 0.0443
Sex (female/male) 0.2134 0.1008 0.1928 0.0366
Tumor size (cm) 0.0632 0.0283 0.2134 0.0275
Postoperative 1 month

Tg� (ng/ml)
0.0003 0.0002 0.1286 0.1638

Tg�, serum thyroglobulin.
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factor for mortality in the recurrent PTC group in our study. There is
controversy surrounding the implication of male sex as a poor
prognostic factor of recurrence and mortality in patients with
PTC [31,32]. Considering the entire group of PTC patients, gender
did not show a statistically significant difference in recurrence or
disease-specific mortality. In contrast, for specific high-risk PTC
patients such as those with LNmetastasis, male sex correlated with poor
prognosis [33]. Further study is needed in order to resolve this issue.
Reoperation has been suggested as a risk factor for disease-specific
mortality [34]. As most reoperations were performed in cases of cancer
recurrence, the reoperation group did not show increasedmortality rates
considering the disease-specific mortality already present in the
recurrent cases. In addition, the co-existence of locoregional and
distantmetastases with older agemay reduce the need for reoperation. A
potential limitation in our study is the inclusion of patients with intra-
thyroid tumors who did not undergo prophylactic LN dissection. Thus,
the presence of microscopic LN metastasis without enlarged LNs
cannot be excluded. In addition, during the early period of this study, the
compartments of LN dissection were not well recorded.

In conclusion, there was no significant difference in age or sex
between intra-thyroid tumors and those with LN metastasis among
patients with PTC undergoing total thyroidectomy; however, patients
with LN metastasis showed higher rates of recurrence and cancer-
related mortality after a follow-up of 16.1 years. Cancer-related
mortality in patients with recurrent PTC was 40.0%. Furthermore, age
and male sex were found to influence thyroid cancer-related mortality,
and a majority of the patients who died (13 of 14) had developed distant
metastases.
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