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Prediction mode of more
 than 5 central lymph
nodes metastases in clinically node-negative
ipsilateral papillary thyroid carcinoma with tumor
size 1 to 4cm
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Abstract
According to the 2015 American Thyroid Association guidelines, either lobectomy or total thyroidectomy was recommended for
patients with papillary thyroid carcinoma (PTC) of 1 to 4cm without extrathyroidal extension and lymph node metastasis. However,
lymph nodemetastases showed strong association with recurrence and low survival rate, especially in PTC patients with more than 5
metastatic lymph nodes. Therefore, this study aimed to investigate the predictive factors of more than 5 central lymph nodes
metastases (CLNM) in PTC patients with tumor sizes of 1 to 4cm. A total of 382 patients with clinically node-negative (cN0) ipsilateral
PTC who underwent thyroidectomy with central neck dissection between January 2012 and December 2016 were retrospectively
analyzed. CLNMs of >5 were found in 54 (14.1%) patients, while CLNM was detected in 230 (60.2%) patients. Multivariate logistic
regression revealed age<45 years (P< .001), male gender (P= .013), and tumor sizes of>2cm (P= .001) as independent predictive
factors of>5 CLNMs in cN0 ipsilateral PTC patients with tumor sizes 1 to 4cm. The prediction equation (Y=1.694� age + 0.807�
gender + 1.190� tumor size� 3.530) was developed, with a sensitivity (57.4%) and a specificity (80.8%), respectively, at an optimal
cut-off point of �1.685. Therefore, if the predictive value was higher than �1.685 according to the equation in cN0 ipsilateral PTC
patients with tumor sizes 1 to 4cm, then total thyroidectomy might be considered.

Abbreviations: ATA = American Thyroid Association, CI = confidence interval, CLNM = central lymph nodes metastases, CLT =
chronic lymphocytic thyroiditis, cN0 = clinically node-negative, cN1 = clinically apparent metastatic disease to nodes, CND = central
neck dissection, ETE = extrathyroidal extension, FNA = fine needle aspiration, NCCN = National Comprehensive Cancer Network,
NPV= negative predictive value, OR= odds ratio, pCND= prophylactic central neck dissection, PPV= positive predictive value, PTC
= papillary thyroid carcinoma, PTMC = papillary thyroid microcarcinoma, RAI = radioactive iodine, SD = standard deviation.
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1. Introduction

Due to the indolent course and excellent prognosis of papillary
thyroid carcinoma (PTC), there is no definite agreement
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regarding the initial treatment for PTC, which ranged from
active observation alone to total thyroidectomy with radioactive
iodine (RAI) therapy.[1–3] According to the 2009 American
Thyroid Association (ATA) guidelines,[4] lobectomy is only
recommended for PTCs <1cm without any extrathyroidal
extension (ETE) and clinical evidence of lymph node metastasis.
Total thyroidectomy has been recommended as the initial
surgical procedure for PTCs >1cm. However, according to
the revised 2015 ATA guidelines[5] either lobectomy or total
thyroidectomy is recommended for PTCs between 1 and 4cm
without ETE and clinical evidence of lymph node metastasis.
Cervical lymph node metastasis is relatively common in

patients with PTC.[6,7] Even in patients with clinically node-
negative (cN0) PTCs, central lymph node metastasis is found in
60.9%.[8] Lymph node metastasis showed association with local
recurrence and low survival rate,[9–11] especially in PTC patients
with 5 or more metastatic lymph nodes.[12] Sugitani et al have
reported that the risk of recurrence is significantly higher in
patients with 5 or more lymph nodes metastases (19%) when
compared to those with<5metastases (8%).[12] According to the
ATA modified 2009 recurrence risk stratification system, PTC
patients with more than 5 metastatic lymph nodes are considered
as high-risk group.[5] Also the latest National Comprehensive
Cancer Network (NCCN) guidelines on thyroid cancer recom-
mended completion thyroidectomy for ipsilateral PTC patients
who had lobectomy plus isthmusectomy when the patient had
more than 5 metastatic lymph nodes.[13] Furthermore, RAI
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therapy is typically recommended for PTC patients with >5
positive lymph nodes according to the latest NCCN guidelines on
thyroid cancer.[13] Therefore, there is a need for a model to
estimate the risk prediction of more than 5 central lymph nodes
metastases (CLNM) in cN0 ipsilateral PTC patients with tumor
sizes 1 to 4cm, so that they are optimally removed, and minimize
the rate of completion thyroidectomy.
Hence, in this study, the incidence and risk factors for more

than 5 CLNMs in a group of cN0 ipsilateral PTC patients with
tumor sizes of 1 to 4cm were investigated. A prediction model
was then developed to estimate the risk of more than 5 CLNMs
and facilitate therapeutic decision for ipsilateral PTC resection.
2. Materials and methods

2.1. Patients

In total, 382 cN0 PTC patients whose tumor size ranged from 1
cm to 4cm without ETE and underwent total thyroidectomy or
lobectomy with central neck dissection (CND) between January
2012 and December 2016 were included in this retrospective
study. The medical records of these patients were retrospectively
reviewed based on a prospectively collected database from the
Department of Head and Neck Surgery in the Affiliated Sir Run
Run ShawHospital, Zhejiang University School ofMedicine. The
exclusion criteria were as follows: patients with non-PTCs
(follicular/medullary/anaplastic), tumor size <1cm or >4cm,
ETE, bilateral carcinoma, tumors located in the isthmus,
clinically apparent metastatic disease to nodes (cN1), distant
metastasis, or with a history of previous thyroid surgery. A cN1
neck was defined as patients suspected with lymph node
metastasis in central or lateral neck by ultrasonography and
computed tomography or proved by ultrasound-guided fine
needle aspiration (FNA) preoperatively.
Thyroid nodules, as well as central and lateral neck lymph

nodes were evaluated using ultrasound examination in each
patient. FNAwas then used to confirm the malignancy or rule out
metastasis of suspicious primary lesions in the lateral cervical
lymph nodes. Vocal cord function was assessed by direct or
indirect laryngoscopy. In addition, the levels of thyroid hormone,
thyroid peroxidase antibody (TPOAb), thyroglobulin antibody
(TgAb), parathyroid hormone, calcitonin, and serum calcium
were also measured in each patient.
This study was approved by the Ethical Committee of the

Affiliated Sir Run Run Shaw Hospital, Zhejiang University
School of Medicine.
2.2. Surgical methods

According to the 2009 ATA guidelines,[4] total thyroidectomy
was performed in all patients included in this study from 2012 to
2015, and was mainly applied for thyroid cancers>4cm, cN1, or
distant metastasis based on the 2015 ATA guidelines,[5] and most
of the patients included in this study after that received lobectomy
in 2016. Ipsilateral prophylactic central neck dissection (pCND)
was routinely recommended for patients. CND is mainly
regarded as a level VI dissection according to the ATA guidelines,
and unilateral CND involves the removal of prelaryngeal,
pretracheal, and single paratracheal nodal basins.[14]

All the procedures included were conventional open surgeries
and were performed by the same group of senior surgeons.
Thyroidectomywas performed by using the technique of capsular
2

dissection as suggested by Thompson et al.[15] Recurrent
laryngeal nerves and all parathyroid glands were routinely
identified and preserved under direct vision. The vascular supply
of the parathyroid glands was confirmed by fine needle pricking
test. Devascularized parathyroid gland was excised into tiny
fragments and was autotransplanted into the contralateral
sternocleidomastoid muscle.
2.3. Clinicopathological factors

The clinicopathological factors included in this study were sex,
age, coexistent thyroid disease (chronic lymphocytic thyroiditis,
CLT), the state of TPOAb and TgAb, maximal tumor size, tumor
location based on ultrasound, andmultifocal/solitary lesions. The
maximal tumor size, multifocal/solitary lesions and tumor
location were all determined through ultrasound examination
preoperatively. The location of primary thyroid tumor (the
largest tumor for multifocal lesions) was categorized into upper,
middle, and lower third of the thyroid lobes as described
previously.[8] Pathological examination was conducted to
diagnose CLT. The normal ranges for serum TPOAb and
TgAb were 0 to 5.61IU/mL and 0 to 4.11 IU/mL, respectively, at
our institution. Thyroid autoimmune antibody status was
considered positive if the serum level was over the upper range.
The status of thyroid autoimmune antibody was classified into
four groups:
(1)
 TPOAb single positive (TPOAb+);

(2)
 TgAb single positive (TgAb+);

(3)
 TPOAb and TgAb double positive (TAb+); and

(4)
 TPOAb and TgAb double negative (TAb�).

2.4. Statistical analysis

Statistical analyses were performed using SPSS version 20.0
(IBM, Armonk, NY). Continuous variables are presented as
means (standard deviation, SD) or medians (range). Categorical
variables are presented as number of cases with percentages (%).
Continuous variables were compared using Student’s t test or
Mann–Whitney U test, while categorical variables were com-
pared with Pearson chi-square test. The coefficient, odds ratio
(OR), and 95% confidence intervals (CI) for relationships
between each variable and CLNM (>5/�5) were calculated
using binary logistic regression. P< .05 was considered to be
statistically significant.
3. Results

3.1. Patient characteristics

The clinicopathological characteristics of 382 ipsilateal PTC
patients with tumor sizes of 1 to 4cm are shown in Table 1. Of all
the 382 PTC patients, 287 (75.1%) were women and 95 (24.7%)
were men, with a mean age of 41.6 years (range, 14–73 years),
and 225 (58.9%) were <45 years. All patients were diagnosed
with primary PTC by intraoperative frozen section examination.
In addition, 91 patients had CLT. Three different surgical
procedures were performed in all patients:
(1)
 lobectomy (including isthmectomy and pyramidal lobecto-
my) with ipsilateral CND (right 49 patients and left 65
patients);



Table 1

Patient characteristics.

Parameter Total (n=382) >5 CLNMs (n=54) �5 CLNM (n=328) P‡

Age (yr)
∗

41.6 (12.1) 32.5 (10.3) 43.1 (11.7) .001x

< 45 yr 225 (58.9%) 47 (87.0%) 178 (54.3%) <.001
≥ 45 yr 157 (41.1%) 7 (13.0%) 150 (45.7%)
Sex ratio (F:M) 287: 95 32: 22 255: 73 .004
Tumor size based on ultrasound (cm)† 1.52 (1.00–4.00) 1.92 (1.00–3.80) 1.46 (1.00–4.00) <.001¶

� 2 cm 328 (85.9%) 37 (68.5%) 291 (88.7%) <.001
> 2 cm 54 (14.1%) 17 (51.5%) 37 (12.3%)
Tumor location based on ultrasound
Upper third 110 (28.8%) 13 (24.1%) 104 (31.7%) .513
Middle third 123 (32.2%) 18 (33.3%) 103 (31.4%)
Lower third 149 (39.0%) 23 (42.6%) 121 (36.9%)
Presence of multifocal lesions 54 (15.2%) 10 (19.6%) 44 (14.4%) .212
Presence of CLT 91 (25.5%) 14 (27.5%) 77 (25.1%) .731
TPOAb+ 72 (18.8%) 8 (14.8%) 64 (19.5%) .413
TgAb+ 123 (32.2%) 17 (31.5%) 106 (32.3%) .903
TAb+ 62 (16.2%) 7 (13.0%) 55 (16.8%) .482
TAb� 249 (65.2%) 36 (66.7%) 213 (64.9%) .805

∗
mean (SD) and †median (range).

‡Pearson x2 test, except xStudent t test and ¶Mann–Whitney U test.
Values in parentheses are percentages unless indicated otherwise; values are.
P value, statistical difference between > 5 CLNMs group and � 5 CLNM group.
CLNM= central lymph node metastasis, CLT= chronic lymphocytic thyroiditis, TAb�=TPOAb and TgAb double neative, TAb+=TPOAb and TgAb double positive, TgAb+= thyroglobulin antibody single positive,
TPOAb+= thyroid peroxidase antibody single positive.
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(2)
 total thyroidectomy with ipsilateral CND (right 127 patients
and left 99 patients); and
(3)
 total thyroidectomy with bilateral CND (42 patients).

The median number of harvested central lymph nodes was
11.0 (range 0–43), and the median number of metastatic central
lymph nodes was 1.0 (range 0–16). CLNMs of >5 were found in
54 (14.1%) patients, while CLNM was detected in 230 (60.2%)
patients. None of the patients had any history of head and neck
radiation before surgery, and none of them had distant
metastasis.
Table 2

Univariate logistic regression analyses of >5 CLNMs in cN0
ipsilateral PTC patients with tumor sizes of 1 to 4cm.

Independent variable OR (95% CI) P value

Age (<45 vs ≥45 yr) 5.658 (2.484–12.888) <.001
Sex (male vs female) 2.402 (1.315–4.384) .004
Tumor size (>2 vs �2 cm) 3.614 (1.852–7.051) <.001
Tumor Location
Upper third 1 (reference)
Middle third 1.398 (0.651–3.000) .390
Lower third 1.521 (0.734–3.152) .260
Multifocal lesions (positive vs negative) 1.467 (0.688–3.126) .321
Coexistent CLT (positive vs negative) 1.141 (0.590–2.207) .695
TPOAb+ (positive vs negative) 0.717 (0.323–1.595) .415
TgAb+ (positive vs negative) 0.962 (0.518–1.787) .903
TAb+ (positive vs negative) 0.739 (0.317–1.721) .484
TAb� (positive vs negative) 1.080 (0.587–1.986) .805

CI=confidence interval, CLNM= central lymph node metastasis, CLT= chronic lymphocytic
thyroiditis, OR= odds ratio, PTC=papillary thyroid carcinoma, TAb�=TPOAb and TgAb double
neative, TAb+=TPOAb and TgAb double positive, TgAb+= thyroglobulin antibody single positive,
TPOAb+= thyroid peroxidase antibody single positive.
3.2. Predictive factors for >5 CLNMs in cN0 ipsilateral
PTC patients with tumor sizes of 1 to 4cm

The associations between clinicopathological characteristics and
>5 CLNMs in 382 cN0 PTC patients with tumor sizes 1 to 4cm
were analyzed by univariate and multivariate logistic regression
(Table 2). In univariate analysis, age <45 years (P< .001), male
gender (P= .004), and primary tumor size of >2cm (P< .001)
showed significant association with more than 5 CLNMs. Other
factors, including tumor location, multifocal tumor, coexisting
CLT, and the status of thyroid autoimmune antibody showed no
signification correlation with >5 CLNMs (Table 2). Multivariate
logistic regression analysis confirmed that age <45 years (OR=
5.439,P< .001),male gender (OR=2.241,P= .013), and primary
tumor size of > 2cm (OR=3.288, P= .001) as independent
predictive factors for >5 CLNMs in cN0 ipsilateral PTC patients
with tumor sizes of 1 to 4cm (Table 3). The predictive efficiency of
each independent risk factor was listed in Table 4.

3.3. Prediction model of >5 CLNMs in cN0 ipsilateral PTC
patients with tumor sizes of 1 to 4cm

Using the coefficients obtained from multivariate logistic
regression analysis, the following prediction equation for more
3

than 5 CLNMs was derived, in which the categorical variables
were coded as “1” if present (younger than 45 years, male gender,
and tumor size of > 2cm) and “0” if absent:
Y=1.694 � age + 0.807 � gender + 1.190 � tumor size �

3.530, where Y means the chance of a positive of > 5 CLNMs.
Consequently, the ROC curve analysis was used to determine

the optimal cut-off point of Y (range, �3.530 to 0.161) for
predicting >5 CLNMs in cN0 ipsilateral PTC patients with
tumor sizes of 1 to 4cm (Fig. 1). The optimal cut-off point was
selected as �1.685, which meant that patients with a predictive
value of higher than�1.685 had the maximum likelihood to have
more than 5 CLNMs. The sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV)
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Table 3

Multivariate logistic regression analyses of >5 CLNMs in cN0
ipsilateral PTC patients with tumor sizes of 1 to 4cm.

Independent variable OR (95% CI) P value

Age (<45 vs ≥45 yr) 5.439 (2.353–12.574) <.001
Sex (male vs female) 2.241 (1.187–4.228) .013
Tumor Size (>2 vs �2 cm) 3.288 (1.628–6.640) .001

CI= confidence interval, CLNM= central lymph node metastasis, OR= odds ratio, PTC=papillary
thyroid carcinoma.

Figure 1. The ROC analysis of cut-off point for Y value in predicting
metastases of more than 5 central lymph nodes.
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were 57.4%, 80.8%, 33.0%, and 92.0%, respectively. The
Hosmer–Lemeshow test showed no significance (P= .901),
indicating a good fit of the model.

4. Discussion

In contrast to the 2009 ATA guidelines,[4] the 2015 ATA
guidelines recommended either lobectomy or total thyroidectomy
for ipsilateral PTCs without ETE and clinical evidence of lymph
node metastasis.[5] When lobectomy is performed, the usage of
RAI therapy is of great concern for PTC patients with high-
volumes of (i.e., >5 metastatic lymph nodes) CLNMs.
Multivariate adjusted analyses from SEER suggested that RAI
treatment improved the overall survival in node-positive adult
patients with PTCs.[16] According to the latest NCCN guidelines
on thyroid cancer, RAI therapy is typically recommended for
PTC patients with >5 positive lymph nodes.[13] The 2015 ATA
guidelines also recommended RAI adjuvant therapy after total
thyroidectomy in patients with ATA intermediate-risk level
PTC.[5] Therefore, the 382 surgically proven cN0 ipsilateral PTC
patients with tumor sizes 1 to 4cm were analyzed to investigate
the predictive factors of more than five CLNMs. Better
knowledge regarding the predictive factors of >5 CLNMs from
this study suggested a more selective approach to identify cN0
ipsilateral PTC patients with the necessity of total thyroidectomy.
In this study, the prevalence of CLNM and more than 5

CLNMs was found to be 60.2% (230 of 382) and 14.1% (54 of
382), respectively. Univariate and multivariate analyses revealed
that age <45 years, male gender, and primary tumor size >2cm
as independent predictive factors for more than 5 CLNMs in cN0
ipsilateral PTCs with tumor sizes of 1 to 4cm.
Age is considered to be an important prognostic factor in

patients with PTC. Previous studies have found that age <45
years as a significant risk factor for CLNM in cN0 PTC
patients.[17–18] Furthermore, Miyauchi et al have found that <40
years of age as the only significant risk factor for both tumor size
enlargement and novel appearance of lymph node metastasis in
low-risk papillary thyroid microcarcinomas (PTMCs) during
active surveillance.[19] The study also showed that the proportion
Table 4

Predictive efficiency of each independent risk factor for>5 CLNMs
in cN0 ipsilateral PTC patients with tumor sizes of 1 to 4cm.

Risk factors Sensitivity Specificity PPV NPV

Age < 45 yr 87.0% 45.7% 20.9% 95.5%
Male gender 40.7% 77.7% 23.2% 88.9%
Tumor size of >2 cm
(based on ultrasound) 31.5% 88.7% 31.5% 88.7%

CLNM= central lymph node metastasis, NPV=negative predictive value, PPV=positive predictive
value, PTC=papillary thyroid carcinoma.
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of appearance of novel lymph node metastasis in PTMC patients
those who are younger than 40 years group remained the highest
(16.1%) after 10 years observation.[19] In our study, patients with
>5 CLNMs were significantly younger than those with �5
CLNM (32.5[10.3] vs 43.1 [11.7], P< .001). Age <45 years
showed significant association with increased risk of> 5 CLNMs
in cN0 ipsilateral PTC patients with tumor sizes 1 to 4cm.
Male gender has been identified as a risk factor for thyroid

carcinoma.[20] Several studies have revealed that men exhibited
poorer prognosis than women among PTC patients.[21,22] In
addition, our previous study showed male gender as an
independent predictive factor for non-small-volume central
lymph node metastases (more than 5 or ≥2mm) in cN0 PTC
patients.[23] This study also showed male gender as the predictive
factor for more than 5 CLNMs in cN0 ipsilateral PTC patients
with tumor sizes 1 to 4cm.
Tumor size is regarded as an important factor in TNM staging

for PTC, and larger tumors tend to be more aggressive.[24]

Previous studies have shown significant association of tumor size
with CLNM, but no consensus was reached on the best cut-off
point. Ito[25] and Sun[17] have reported that tumor size of>2cm is
the strongest predictor of CLNM in PTC, while Bozec,[26]

Choi,[27] and Koo[28] have reported that tumor size of >1cm is
associated with CLNMs in PTC. In our study, tumor size in
patients with >5 CLNMs was significantly greater than in those
with �5 CLNM [1.92 (1.00–3.80) vs 1.46 (1.00–4.00) cm,
P< .001]. To predict the risk of more than five CLNMs before
operation, the size of the tumor was determined through
ultrasound examination preoperatively in this study. Logistic
regression analysis showed that tumor size of >2cm was
significantly associated with more than 5 CLNMs in cN0
ipsilateral PTC patients with tumor size of 1 to 4cm.
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The pathological results revealed the existence of multifocal
lesions as a risk factor for CLNM in PTC[17] and PTMC.[18]

Recently, some studies also showed multifocality as the risk
factor of high-volume (i.e., >5 metastatic lymph nodes) CLNMs
in PTC.[23,29] However, multifocal lesions according to ultraso-
nography showed no significant relation with the presence of >5
CLNMs in cN0 ipsilateral PTC patients with tumor sizes 1 to 4
cm in our study. The results of our study were in accordance with
those reported by Huang et al, wherein the multifocal lesions
determined by preoperative ultrasound were not considered as
risk factor for high-volume CLNMs in cN0 PTMC.[30] This
might be due to the small malignant nodules (less than 2mm) that
cannot be found during ultrasound examination.
The antigen-specific humoral immune responses induced by

TPOAb and TgAb showed association with the development and
prognosis of PTC. However, the association between thyroid
autoimmune antibody and lymph node metastasis still remained
controversial and the existing data are conflicting. Vasileiadis
et al have reported that the rate of lymph node metastasis in PTC
patients with positive TgAb showed a significant increase when
compared with the rate of PTC patients with negative TgAb.[31]

Shen et al have demonstrated that PTC patients with positive
thyroid autoimmune antibody have more metastatic central
compartment lymph nodes.[32] Recently, Wen et al have reported
that the antibody status (TPOAb and TgAb double negative,
TPOAb and TgAb double positive, and TgAb single positive) acts
as an independent risk factor for CLNM in PTC patients with
CLT.[33] However, some investigators reported conflicting results
to this. Donangelo et al have found that a larger number of
cervical lymph nodes were excised in the TgAb positive group
than in the TgAb negative group, but the number of metastatic
cervical lymph nodes was similar.[34] Shen et al have also found
that single-TgAb positivity and co-positivity of TgAb and
TPOAb, but not single TPOAb positivity as protective factors
of distant metastasis of PTC.[32] Paparodis et al have reported
that high TPOAb titers protected against PTC in patients with
CLT.[35] In this study, the status of thyroid autoimmune antibody
demonstrated no significant relation with > 5 CLNMs in
ipsilateral cN0 PTC patients with tumor sizes 1 to 4cm. The
differences in the inclusion criteria of patients, detection
methodologies and positive cut-off value might contribute to
the differences in the results.
To determine the subset of cN0 ipsilateral PTC patients with

tumor sizes 1 to 4cm who are prone to burden of more than 5
CLNMs before operation, a prediction mode based on indepen-
dent risk factors was developed. ROC curve analysis was used to
determine the cut-off point of predictive value and found that the
predictive value of higher than �1.685 as the strongest predictor
of more than 5 CLNMs in cN0 ipsilateral PTC patients with
tumor sizes 1 to 4cm. The sensitivity and specificity were 57.4%
and 80.8%, respectively, which was similar with, and even
greater than the efficacy of ultrasonography in detecting CLNM
of PTC.[36–38]

However, the present study has several limitations. First, there
are inherent features of a non-randomized retrospective cohort
study. Second, in our center, ipsilateral pCND was performed
routinely for cN0 ipsilateral PTCs, but 42 patients in this study
underwent bilateral pCND. Thus, the extent of pCND in this
study included unilateral and bilateral clearance, which might
influence the number of metastatic lymph nodes in the central
compartment, as the prevalence of contralateral paratracheal
lymph node metastasis has been reported to range from 3.9% to
5

30.6% in unilateral cN0 PTC.[8,28,39–43] Third, the patients
included in this study, was not very large. Nevertheless, this study
has several significant strengths. First, the size of the tumor in this
study was determined through preoperative ultrasound exami-
nation. Therefore, all the risk factors determined in this study can
be detected before operation. Second, an equation has been
developed according to the predictive factors, which demon-
strated better predictive efficiency than each independent risk
factor. Third, only surgically proven data were used, which
included only cN0 ipsilateral PTC cases.
In conclusion, this study demonstrated that age <45 years,

male gender, and tumor size of >2cm as strong indicators for
more than 5 CLNMs in cN0 ipsilateral PTC patients with
tumor sizes 1 to 4cm. Based on this data, a mathematical
model was proposed to quantitatively predict more than
5 CLNMs. Therefore, when the predictive value was higher
than �1.685 according to the equation (Y=1.694 � age + 0.807
� gender + 1.190 � tumor size � 3.530) in cN0 ipsilateal PTC
patients with tumor sizes 1 to 4, total thyroidectomy might be
considered.
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