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Background: Prophylactic central lymph node dissection (CLND) in patients with papillary thyroid
carcinoma (PTC) remains controversial and predictive factors for central lymph node (CLN) metastasis in
unilateral PTC cases are not well defined. The aims of this study were to evaluate the rate of ipsilateral and
contralateral CLN metastasis and to determine the clinicopathologic factors predictive for ipsilateral and
contralateral CLN metastasis in unilateral PTC cases.
Methods: We retrospectively reviewed 218 PTC patients with clinically negative-node neck who have
received total thyroidectomy with bilateral CLND. Pearson χ2 test or Fisher exact test and multivariate
analysis were used to evaluate relationships between CLN metastasis and demographic factors such as age,
sex and the clinicopathologic factors.
Results: Ipsilateral and contralateral CLN metastasis were present in 47.7% (104/218) and 13.3% (29/218),
respectively. Multivariate analysis showed that tumor size (>1 cm) (P=0.016; OR, 2.005) and age <45 years
old (P=0.031; OR, 1.539) were the predictors of ipsilateral CLN metastasis, and prelaryngeal lymph node
(LN) metastasis (P=0.028; OR, 2.970) and ipsilateral CLN metastasis (P<0.001; OR, 15.128) independently
predicted contralateral CLN metastasis.
Conclusions: CLN metastasis was common in PTC patients with clinically node-negative neck and the
most common pattern of CLN metastasis was ipsilateral CLN metastasis. Prophylactic ipsilateral CLND
may be an optional procedure and should be considered for patients with a tumor size >1 cm. Therapeutic
bilateral CLND should be considered in patients with a tumor size >1 cm and especially, if there exists
prelaryngeal LN or ipsilateral CLN metastasis on frozen section analysis.
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Introduction

Cervical LN metastasis is frequently observed in PTC

Papillary thyroid carcinoma (PTC) is the most common
histologic type of differentiated thyroid cancer, which is
characterized by early lymph node (LN) metastasis (1).

patients with an average incidence of 60% (2). The most
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common sites of metastases are the central lymph nodes
(CLNs) of the neck (level VI), followed by ipsilateral

www.glandsurgery.org

Gland Surgery 2015;4(4):288-294

Gland Surgery, Vol 4, No 4 August 2015

289

lateral LNs (3). Therapeutic central compartment neck
dissection is well accepted to perform for patients with
known LN metastasis diagnosed by physical examination
or preoperative ultrasonograph (US) scanning. However,
even for clinically node-negative neck PTC, occult
CLN metastasis was found common in postoperatively
pathological examination (4-6). It has been known that LN
metastasis increases the rate of loco-regional recurrence and
mortality of PTC patients. Therefore, the 2009 guidelines
of American Thyroid Association (ATA) recommended that
prophylactic central lymph node dissection (CLND) may
be considered in patients with high-risk thyroid cancer (T3
or T4 classification) (7). However, prophylactic CLND
in PTC cases with clinically node-negative neck remains
controversial as the lack of convincing evidence of its
survival benefits. In addition, recent studies, including a
prospective randomized controlled study, showed that the
morbidity rate of complications such as hypoparathyroidism
or recurrent laryngeal nerve injury was significantly higher
in the PTC patients who underwent CLND (8-11).
Therefore, the identification of predictive factors of CLN
metastasis can help surgeons manage individualized therapy,
which is crucial to avoid unnecessary CLND and to minimize
postoperative complications. However, predictive factors for
CLN metastasis in unilateral PTC cases are not well defined.
The aims of this study were to evaluate the rate of LN
metastasis to the ipsilateral and contralateral central neck
compartment as well as to determine the predictive factors
of ipsilateral and contralateral CLN metastasis in unilateral
PTC.
Materials and methods
Study design

Statistical analysis

We conducted a retrospective study of unilateral PTC
patients who underwent total thyroidectomy and bilateral
CLND in West China Hospital, Sichuan University
from September 2011 to October 2013. All patients were
diagnosed with PTC by preoperative fine-needle aspiration
biopsy or by intraoperatively on frozen section. Preoperative
US and computerized tomography (CT) scan were
performed to identify patients with unilateral PTC and no
suspicious LN in the neck. No patient previously underwent
any cervical surgery, external radiotherapy, or radioactive
iodine treatment. Patients with other types of thyroid
malignancy or undergoing unilateral CLND were excluded.
Patients were also excluded if they had PTC in isthmus
(N=9) or bilateral lobes (N=52). A total of 218 patients
© Gland Surgery. All rights reserved.

were finally enrolled into our study. Bilateral CLND is
defined as the removal of CLNs [including pretracheal,
paratracheal (ipsilateral and contralateral), prelaryngeal and
perithyroidal groups] as well as nodes along the recurrent
laryngeal nerves (10,12). Dissections were carried out in
accordance to anatomical parameters established by the
ATA (7). Specimens were separated and marked according
to location within the central compartment and sent for
histopathologic examination. The electronic clinical and
pathological records collected included sex, age, tumor
size, perithyroidal invasion, chronic lymphatic thyroiditis
and central compartment LN involvement. Moreover, the
number of total and positive LNs in each central region
was also determined. This study was approved by the
Institutional Review Board of Sichuan University, China,
and all patients provided informed consents.
All patients were preoperatively examined by the
fiberoptic laryngoscopy to evaluate the mobility of vocal
cord and reevaluated after surgery. Vocal cord palsy as
confirmed by laryngoscopy was considered permanent
if it lasted for more than 6 months. While temporary
recurrent laryngeal nerve injury was defined as vocal cord
palsy persisting for less than 6 months. Postoperative
hypoparathyroidism was also evaluated. Patients who
developed hypocalcemia were administered oral calcium
and vitamin D supplements, and those who developed
significant symptoms were administered intravenous
calcium gluconate. Temporary hypoparathyroidism was
defined as the level of parathyroid hormone <1.60 pmol/L
postoperatively. Permanent hypoparathyroidism was
defined as the level of parathyroid hormone <1.60 pmol/L
persisting more than 6 months after surgery.

Statistical analysis was performed using SPSS version 19.0
software. Univariate analysis (Pearson χ 2 test or Fisher
exact test) and multivariate analysis were used to evaluate
relationships between CLN metastasis and demographic
factors such as age, sex and the clinicopathologic factors. A
P value <0.05 was considered to be statistically significant.
Results
Patient characteristics and pathology
In our study, 170 women (78.0%) and 48 men (22.0%) were
enrolled, and the mean age was 43.2±12.1 years, with a range
of 10-78 years. Of these patients, 59.2% (129/218) were
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Univariate and multivariate analyses of risk factors

<45 years of age, and 40.8% (89/218) were ≥45 years of age.
The median size of primary tumor was 1.1 cm (range, 0.14.0 cm), 134 patients (61.5%) had a primary tumor ≤1 cm,
and 84 (38.5%) had a primary tumor >1 cm.
Among 218 patients, 104 patients (47.7%) had ipsilateral
CLN metastasis, 29 (13.3%) had bilateral CLN metastasis,
31 (14.2%) had prelaryngeal LN metastasis, and 100
(45.9%) had pretracheal LN metastasis. The mean ± SD
numbers of total and positive LNs collected during CLND
were 5.5±3.7 (range, 1-21) and 1.3±2.2 (range, 0-8) in
the ipsilateral paratracheal region, 4.0±3.4 (range, 1-17)
and 0.3±0.8 (range, 0-6) in the contralateral paratracheal
region, 0.8±1.3 (range, 1-6) and 0.2±0.6 (range, 0-3) in the
prelaryngeal region, and 3.9±3.6 (range, 1-21) and 1.1±2.0
(range, 0-20) in the pretracheal region, respectively (Table 1).

In univariate analysis, ipsilateral CLN metastasis was
more prevalent in patients who were male, <45 years of
age, or had a tumor >1 cm (P<0.05). Multivariate analysis
revealed that tumor size >1 cm (P=0.016; OR, 2.005)
and age <45 years old (P=0.031; OR, 1.539) were the
predictive factors of ipsilateral CLN metastasis (Table 2).
The rate of contralateral CLN metastasis was 13.3%.
Contralateral CLN metastasis was significantly associated
with prelaryngeal LN metastasis (P=0.002), pretracheal
LN metastasis (P=0.002), and ipsilateral CLN metastasis
(P<0.001) by univariate analysis (Table 3). Table 4 shows
the results of multivariate analysis. Prelaryngeal LN
metastasis (P=0.028; OR, 2.970) and ipsilateral CLN
metastasis (P<0.001; OR, 15.128) were the independent
predictive factors of contralateral CLN metastasis.
Perithyroidal invasion and chronic lymphatic thyroiditis
were not significantly related to the presence ipsilateral or
contralateral CLN metastasis (Tables 3,5).

Table 1 Demographic and clinicopathologic characteristics of
patients with unilateral PTC
Variables

Value

No. of patients

218

Female/male sex, No. (%)

170 (78.0)/48 (22.0)

Postoperative complications

Age
Mean (SD), y

Eighty-nine of the 218 patients (40.8%) developed transient
hypocalcemia requiring calcium supplementation. Of these
patients, 2 (0.9%) had permanent hypoparathyroidism.
Vocal cord palsy was observed in eight patients. Two
patients underwent intentional unilateral recurrent
laryngeal nerve resection due to direct tumor invasion.
The remaining six patients recovered from hoarseness and
showed normal cord mobility within 6 months after surgery.

43.2 (12.1)

<45 y/≥45 y, No. (%)

129 (59.2)/89 (40.8)

Primary tumor
Tumor size, median, cm

1.1

≤1 vs. >1 cm, No. (%)

134 (61.5)/84 (38.5)

Perithyroidal invasion, No. (%)

85 (39.0)

Number of dissected nodes, mean ± SD [range]
Ipsilateral paratracheal lymph nodes

5.5±3.7 [1-21]

Contralateral paratracheal lymph nodes

4.0±3.4 [1-17]

Pretracheal lymph nodes

3.9±3.6 [1-21]

Discussion

Prelaryngeal lymph nodes

0.8±1.3 [1-6]

This retrospective study systematically examined the pattern
of CLN metastasis in 218 patients with diagnosed with
unilateral cN0 PTC. The presence of metastatic LNs at all

PTC, papillary thyroid carcinoma; No., number; SD, standard
deviation; y, years.

Table 2 Multivariate logistic regression for ipsilateral central lymph node metastasis
Variables

β (SE)

95% CI (OR)

P value

OR

Lower

Upper

−0.545 (0.343)

0.112

0.580

0.296

1.136

Age <45 y

0.617 (0.287)

0.031

1.539

1.307

2.946

Tumor size >1 cm

0.696 (0.290)

0.016

2.005

1.136

3.538

Constant

0.318 (0.344)

Male

SE, standard error; OR, odds ratio; CI, confidence interval; y, years.
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Table 3 Clinicopathologic factors in relation to contralateral
central lymph node (CLN) metastasis
Variables (n=218)

Contralateral CLN metastasis,
number (%)
Present
(n=29)

Absent
(n=189)

Female

19 (11.2)

151 (88.8)

Male

10 (20.8)

38 (79.2)

<45

22 (17.1)

107 (82.9)

≥45

7 (7.9)

82 (92.1)

≤1

14 (10.4)

121 (89.6)

>1

15 (18.1)

68 (81.9)

Yes

17 (13.1)

113 (86.9)

No

12 (13.6)

76 (86.4)

P value

Gender
0.082

Age, years
0.050

Tumor size, cm
0.104

Perithyroidal invasion
0.905

Chronic lymphatic thyroiditis
Yes

7 (13.2)

46 (86.8)

No

22 (13.3)

143 (86.7)

Yes

27 (26.0)

77 (74.0)

No

2 (1.8)

112 (98.2)

0.981

Ipsilateral CLN metastasis
0.000

Prelaryngeal LN metastasis
Yes

10 (32.3)

21 (67.7)

No

19 (10.2)

168 (89.8)

0.002*

Pretracheal LN metastasis
Yes

21 (20.8)

80 (79.2)

No

8 (6.8)

109 (93.2)

*, Fisher’s exact test.

0.002

specific subsites of the central compartment was accurately
assessed by standard histologic examination of dissected
neck specimens. We found that the rate of occult CLN
metastasis was high, 64.7%, in patients with unilateral cN0
PTC and ipsilateral CLN metastasis was the most frequent
involved region in central neck compartment. The pattern
of CLN metastasis from PTC was similar to those observed
in previous studies (5,6).
The incidence of occult nodal metastasis of PTC in
central compartment has been reported to vary between
30% and 90% (2). Eun et al. (6) reported that the rate of
CLN metastasis is 36.4% in PTC cases with clinically
node-negative neck. Another report showed that CLN
metastasis associated with PTC is present in 52.3% (79/151)
of cases (5). These results including ours indicate that LNs
in the central compartment generally are most commonly
involved in metastasis, and it is necessary to perform routine
CLND in primary surgery. However, to date, prophylactic
CLND in clinically node-negative PTC patients are still a
matter of debate. Some authors recommend routine CLND
to prevent long-term recurrence and decrease postoperative
thyroglobulin (Tg) levels, citing the high risk of cervical LN
metastasis in PTC (13-15). Furthermore, several prospective
studies have demonstrated that prophylactic CLND is able
to improve accuracy in staging and selecting patients for
Radioiodine (RAI) and with a lower risk complication when
compared to that with reoperative surgery (14,16,17). While
others suggest that this procedure increases the risk of
postoperative complications, such as hypothyroidism or the
recurrent laryngeal nerves injury, without any demonstrable
long-term survival benefits (9,18,19).
High percentage of occult CLN metastasis was also
reported in papillary thyroid microcarcinoma (PTMC)

Table 4 Multivariate logistic regression for contralateral CLN metastasis
Variables

β (SE)

P value

OR

95% CI (OR)
Lower

Upper

Prelaryngeal pN (+)

1.088 (0.496)

0.028

2.970

1.123

7.853

Pretracheal pN (+)

0.600 (0.479)

0.210

1.822

0.713

4.659

Ipsilateral CLN pN (+)

2.717 (0.760)

0.000

15.128

3.411

67.088

Constant

−4.430 (0.760)

SE, standard error; OR, odds ratio; CI, confidence interval; pN (+), positive for pathologic lymph nodes metastasis; CLN, central
lymph node.
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Table 5 Clinicopathologic factors in relation to ipsilateral central
lymph node metastasis
Ipsilateral central lymph node
Variables (n=218)

metastasis, number (%)
Present

Absent

(n=104)

(n=114)

P value

Gender
Female

75 (44.1)

95 (55.9)

Male

29 (60.4)

19 (39.6)

<45

70 (54.3)

59 (45.7)

≥45

34 (38.2)

55 (61.8)

≤1

55 (40.7)

80 (59.3)

>1

49 (59.0)

34 (41.0)

Yes

65 (50.0)

65 (50.0)

No

39 (44.3)

49 (55.7)

Yes

24 (45.3)

29 (54.7)

No

80 (48.5)

85 (51.5)

0.046

Age, years
0.020

Tumor size, cm
0.009

Perithyroidal invasion
0.410

Chronic lymphatic thyroiditis
0.685

in previous studies (20,21) and it is widely accepted that
tumor size is closely related with CLN metastasis. Previous
studies have reported that tumor size of greater than 1 cm
was associated with a higher rate of ipsilateral CLN
metastasis, and our result was consistent with the results
(5,22). Although some LN metastasis may be treated with
radioactive iodine, the addition of nodal dissection could
reduce the need for reoperation in the central compartment
and with lower postoperative Tg levels (23). LN metastasis
in PTC may associate with various factors such as gender,
primary tumor size, capsular invasion, extracapsular extension,
multifocality, and BRAF-mutated gene expression (1,4,6,22).
On multivariate analysis in our study, tumor size >1 cm
was an independent predictive factor of ipsilateral CLN
metastasis in cases of PTC, which was similar to previous
studies (4,6,22). These results including ours indicate that
the rate of ipsilateral CLN metastasis is significantly higher
in cases of tumor with a maximal diameter of greater than 1
cm, and prophylactic ipsilateral CLND with thyroidectomy
should be considered as an option when managing these
patients. Although several studies (4,6) found no correlation
between age and ipsilateral CLN metastasis, Lee et al. (5)
found a higher prevalence of ipsilateral CLN metastasis in
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patients with age <45 years old. Similarly, our study also
showed that age <45 years old was the predictive factor of
ipsilateral CLN metastasis.
Tumor with perithyroidal invasion has been repeated
demonstrated closely related to increased rates of central
compartmental LN metastases in PTC, which was also
independent predictor of both pathological and clinical
outcomes. However, Eun et al. (6) have found no correlation
between perithyroidal invasion and CLN metastasis in a
prospective multicenter study of 140 patients. Perithyroidal
invasion was also not significantly associated with CLN
metastasis in our study. The different result we observed may
have been due to the rate of perithyroidal invasion in our
study was lower than previous studies (45.8-54.3%) (22,24).
The rate of contralateral CLN metastasis was 13.3%
(29/218). Of these patients, 2 (6.90%) had isolated
contralateral CLN metastasis without ipsilateral CLN
involvement in our study. Multivariate analysis in our study
showed that ipsilateral CLN metastasis was an independent
predictor of contralateral CLN metastasis, which was
consistent with previous reports (5,22,25). Additionally,
we also found the rate of contralateral CLN metastasis
was significantly higher in cases with histologically proven
metastasis to the prelaryngeal LN (P=0.028). It is accepted
that prelaryngeal LN positivity was associated with further
nodal metastasis to the central and lateral neck compartments
and with heavier nodal burden (26-29). As our study reported,
the incidence of ipsilateral CLN metastasis was high, while
that of contralateral CLN metastasis was relatively low, with
most metastases observed in patients with tumors size >1 cm.
This may guide the extent of prophylactic CLND in the
management of patients with unilateral PTC. Although the
ATA guidelines do not recommend elective central neck
dissection in patients with small, noninvasive cN0 PTCs or
in most patients with follicular cancer, our findings indicate
that patients with larger tumor size (>1 cm) should undergo
unilateral or bilateral CLND with thyroidectomy in the
initial surgery and for most patients with tumor size >1 cm,
total thyroidectomy and ipsilateral CLND should be
sufficient (7).
Hypocalcemia was more commonly seen in PTC patients
with thyroidectomy and CLND than with thyroidectomy
alone. In our study, transient hypoparathyroidism was found
in 40.8% (89/218), which was similar to those observed
in previous studies (26.6-49.5%) (6,24,30). Considering
the mentioned morbidities in preceding paragraphs,
preoperative identification of patients with PTC at greater
risk of metastases to the central compartment would
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be valuable. Sometimes LN metastasis in the central
compartment cannot be detected by palpation and does
not appear abnormal in preoperative imaging. Preoperative
US have been reported as a rapid, low-cost, noninvasive,
and reliable method for detecting neck metastasis of head
and neck cancer, but with a limitation because of low
sensitivity (31-33). To evaluate the status of CLN metastasis
accurately, intraoperative palpation or inspection has
emerged as an alternative approach to preoperative imaging.
Intraoperative frozen biopsy appears to be a supplementary,
safe and efficacious tool to guide the use and determine the
extent of CLND (15,34). Based on the results of this study,
therapeutic bilateral CLND may be considered in patients
with a tumor size >1 cm and especially, if there exists
prelaryngeal LN and ipsilateral CLN metastasis on frozen
section analysis.
Our findings indicate that CLN metastasis is common
in PTC patients with clinically node negative neck
and prophylactic ipsilateral CLND may be an optional
procedure and should be considered for patients with a
tumor size >1 cm. However, we cannot determine the
cause-and-effect relationship between the risk and variables
due to our study was conducted with a retrospective design.
Furthermore, owing to the short duration of follow-up,
tumor recurrence and survival after central compartment
dissection were not well studied. Further investigation with
a long follow-up time is necessary to determine whether the
studied parameters are associated with prognosis.
Conclusions
The most common pattern of CLN metastasis in unilateral
PTC patients with clinically node-negative neck was ipsilateral
CLN metastasis. Tumor size >1 cm was an independent
predictive factor of ipsilateral CLN metastasis and prelaryngeal
LN metastasis and ipsilateral CLN metastasis were the
independent predictive factors of contralateral CLN metastasis.
Prophylactic ipsilateral CLND may be an optional procedure
and should be considered for patients with a tumor size >1 cm.
Therapeutic bilateral CLND should be considered in
patients with a tumor size >1 cm and especially, if there exists
prelaryngeal LN or ipsilateral CLN metastasis on frozen
section analysis.
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