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Predictors of central lymph node metastasis in papillary thyroid cancer

INTRODUCTION: Papillary thyroid carcinoma (PTC) is the most common malignancy of the thyroid gland and although
PTC has excellent prognosis, central lymph node (CLN) metastases are not uncommon. Studies have shown that CLN
metastases are associated with an increased recurrence rate. The necessity for prophylactic CLN dissection (pCCND) in
clinical lymph node negative (cN0) patients remains controversial. The aim of this study was to determine predictors of
CLN metastases in cN0 PTC patients who underwent prophylactic CLN dissection.
MATERIALS AND METHODS: The medical charts of 97 patients with cN0 PTC who had undergone total thyroidectomy
(TT) and pCCND were evaluated retrospectively. The relationship between CLN metastases and risk factors were ana-
lyzed.
RESULTS: CLN metastases were found in 32 (32.9%) patients. Univariate analysis showed that CLN metastases were
significantly associated with male sex and tumor size. In multivariate analysis, tumor size greater than 0.7 cm and male
sex were independent predictors for CLN metastases.
DISCUSSION: Although oncological benefits of the pCCND in cN0 PTC patients remain controversial, tumor size greater
than 0.7 cm and male gender may be possible indicators of central lymph node metastasis. 
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Despite the excellent prognosis, cervical lymph node
metastases are common, occurring in 20 to 50% of
patients. Micrometastases are even more common and
may be found in 90% of patients. The most common
sites of metastases are the central neck lymph nodes
(CLN) (level VI) 2-6.
Currently, it is widely accepted that CLN dissection is
necessary for clinical lymph node positive patients, while
the need for pCCND in clinical lymph node negative
(cN0) patients remains controversial 6. In spite of the
controversy concerning treatment, an increasing number
of authors propose to perform pCCND, is supported by
evidence of reduced local recurrence rates 2. On the oth-
er hand, potential increased risk of hypoparathyroidism
is associated with pCCND 7,8.
The aim of this retrospective study was to evaluate the
candidate predictive factors of CLN metastasis, in order
to make a more appropriate selection of patients for
pCCND.

Introduction

Papillary thyroid carcinoma (PTC) is the most common
malignancy of the thyroid gland. Patients with PTC have
an excellent prognosis, with 10-year survival rates exceed-
ing 90% 1. Total thyroidectomy (TT) is generally accept-
ed as the procedure of choice for all PTC exceeding 10
mm in diameter 2. 



Material and Methods

This was a retrospective cohort study. We reviewed the
medical records of 97 patients with PTC who had under-
gone TT and pCCND between April 2010 and
September 2013. All patients were identified from the
hospital records, aided by a computer search. For each
patient, a preoperative diagnosis of PTC had been
obtained by ultrasound (US)-guided fine-needle aspira-
tion cytology (FNAC) or intraoperatively. The preoper-
ative work-up consisted of free thyroid hormone (FT3,
FT4), thyrotropin (TSH), Tg and anti-Tg antibody
(TgAb) measurements, and high resolution US of the
neck by a skilled sonographer. A pre- and postoperative
fibrolaryngoscopy was performed in all patients. Patient
demographics and postoperative complications were
recorded, including neck hematomas, transient or per-
manent hypoparathyroidism, and transient or permanent
vocal cord palsy by postoperative surveillance. Our work
is fully compliant with the STROBE criteria 9.

Independent variable

The following variables were used to analyze risk factors
of CLN metastases: sex, age at initial treatment, tumor
size, and tumor location in thyroid lobe, US features of
the nodule, preoperative Tg, TgAb and TSH value
extrathyroid extension, capsular invasion, multifocality,
presence of hashimato thyroiditis. Tumor size, hashimato
thyroiditis , capsular invasion and multifocality were all
confirmed by pathological findings. Extrathyroid extension
was defined as a tumor extending beyond the thyroid cap-
sule to invade subcutaneous soft tissues, larynx, trachea,
esophagus, or recurrent laryngeal nerve based on intraop-
erative findings, and multifocality was defined as more than
1 tumor lesion in the thyroid. Tumor size in multifocal
cases was measured according to maximum diameter of
the primary tumor. T stage was decided according to the
2010 AJCC staging system. 

Dependent variable

Presence of metastatic CLN was the primary end point.

STATISTICAL ANALYSIS

Shapiro-Wilk test was used for assessing normality. If
continuous data nonnormally distributed presented as
median value (interquartile range) otherwise presented as
mean±SD. Differences between nonnormally distributed
data was analyzed by means Mann Whitney U test.
Differences between normally distributed data were ana-
lyzed by means of Student t test. Categorical variables
were analyzed with χ2 or Fischers exact test. 
Multivariate analysis was performed using binary logis-
tic regression for variables with a p value of ≤0.2 on
univariate analysis. The presence of the metastases was
the dependent variable, whereas clinical and pathologic
variables were considered as numerical or categorical
covariates. 

Results

A total of 97 patients with PTC were included in this
study, among whom 76 (78.4%) were female and
21(21.6%) were male. Patient age at time of initial treat-
ment ranged from 18 to 76 years (45.3±12.5). The medi-
an size of the primary tumor was 1.45 cm (IQR:0.6-
1.2). Multifocal lesions were found in 33 (34.02%)
patients. Capsular invasion was found in 46 (47.4%)
patients. The number of patients in T1/T2/T3/T4 stages
were 37 (38.1%), 39 (40.2%), 16 (16.4%), and 7
(5.3%), respectively. Hashimato thyroiditis was detected
in 41 (42.2%) patients. CLN metastases were found in
32 (32.9%) patients. 
The median numbers of total and positive lymph nodes
collected during CLN dissection were 7(2-12) and 0 (0-
1) respectively. Patient’s demographic data is summarized
in Table I.
Univariate analysis showed that CLN metastases were sig-
nificantly associated with male sex and tumor size. ROC
curve analysis was used to identify cutoff value for tumor
size. Optimal cutoff value was 0.7 cm after ROC curve
analyses.
In multivariate analysis, tumor size >0.7 cm, and male
sex were independent predictors for CLN metastases
(Table II, III).

SURGICAL MORBIDITY

Permanent hypocalcemia was found in 8 (8.2 %) patients
and permanent nerve injury was observed in 3(3.09%)
patients. 

Discussion

The question of whether a pCCND should be performed
in all cN0 PTC patients, is still a matter of discussion 10.
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ABBREVIATIONS

PTC: Papillary thyroid carcinoma 
CLN: Central lymph node
TT: Total thyroidectomy
US: Ultrasound 
pCCND: Prophylactic CLN dissection
FNAC: Fine-needle aspiration cytology 



Postoperative complications such as hypocalcemia 11 and
recurrent laryngeal nerve injury may increase with
pCCND 7,12.
The presence of CLN metastases has been reported to
be associated with a higher risk of recurrence, and there
are studies showing that their surgical removal improves
survival rates 13,14.
The main reason preventing us from initiating prophy-
lactic CLND is the potential postoperative complications.
Also; the need for reoperation in the central compart-
ment for the treatment of the recurrence would lead to
severe complications. Therefore, it is reasonable to per-
form selective pCCND if the presence of CLN metas-
tases can be predicted preoperatively 15.

In our study, CLN metastases were detected in 33% of
cN0 PTC patients; this finding was a little different from
previous studies, which differ between 42.9% to 51%
15-18.
Clinical assessment based on intraoperative inspection
and palpation had poor sensitivity and specificity in iden-
tifying metastatic CLN, regardless of the level of expe-
rience of the surgeon 19.
Recently, several studies have described clinicopatholog-
ical factors associated with CLN metastases in patients
with PTC, but results from those studies were not con-
sistent 18. In addition, there has been no uniform eval-
uation criterion for CLN metastases. In our study, tumor
size greater than 0.7cm and male sex were independent
predictors for CLN metastases.
Recent evidences have focused on the BRAFV600E muta-
tion as a novel prognostic marker that may be useful in
stratifying the risk of CLN metastases. Some studies have
established a strong association of BRAFV600E mutation
with aggressive clinicopathologic characteristics of pri-
mary PTC, including extrathyroidal extension, histolog-
ical subtypes with a poorer prognosis and advanced dis-
ease stages, as well as disease persistence/recurrence. Yang
et al. reported BRAFV600E mutation in fine-needle aspi-
ration biopsy specimens was found in 42.6% of patients
with PTC, significantly associated with CLN metastases
and an independent predictor of CLN metastases 20.
A meta-analysis of thirty studies shows that 992 male
patients, 512 (51.6%) were BRAF mutation positive, and
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TABLE I - Clinicopathological characteristics of patients

Characteristics Values

Number of patients 97
Gender (Male/Female) (%) 21/76 (21.6/78.4)
Age (years), mean ±SD (range) 45.3±12.5 (18-76)
Tumor size (cm), median (IQR) 1.45 (0.6 - 1.2)
Solitary lesion, n (%) 64 (66)
Multifocal lesions, n (%) 33 (34)
Extrathyroidal extension, n (%) 2(2.06)
T1/T2/T3/T4, n (%) 37/39/16/7(38.1, 40.2, 16.4, 5.3)
TSH (mIU/L), mean ±SD (range) 1.99±1.66 (0.02–14.25)
Tg level median(IQR) 91.02 (34.90-252.88)
Anti Tg median(IQR) 20.93 (12.8-187.30)
Hashimoto’s thyroiditis, n (%) 41 (42.2)
Central lymph node metastasis, n (%) 32 (32.9)
Number of dissected lymph nodes, median (IQR) 7 (2–12)
Number of metastatic lymph nodes, median (IQR) 0 (0–1)

IQR: interquartile range,  TSH: Thyrotropin, Tg: Thyroglobulin

TABLE II - Clinicopathological variables and CLN metastases.

Variables CLN metastases number (%) p value

Gender <0.001
Male 15 of 21 (71.4)
Female 8 of 76 (10.5)
Tumor size (cm) <0.001
≤0.7 2 of 34 (5.8)
>0.7 30 of 63 (47.6)

CLN: Central lymph node

Table III - Multivariate analysis for risk factors of central lymph node metastasis.

Variables β (SE) P value Exp (β) 95% CI of exp (β)

Gender (male vs. female) 1.119 (0.262) 0.001 3.316 1.872 - 5.641
Size (>0.7cm vs. .≤0.7cm) 2.014 (0.791) 0.001 2.555 1.590 - 35.339



2046 (48.2%) of 4246 female patients were BRAF muta-
tion positive. There was a significant association between
BRAF mutation and male gender 21.
Several studies have also shown that tumor size was sig-
nificantly associated with CLN metastases, but the cut-
off points were different. Liang et al. and Ito et al. 18,22

reported tumor size greater than 2 cm to be the strongest
predictor of CLN metastases in PTC, Bozec et al. 23

Choi et al. 24 and Koo et al. 25 reported tumor size
greater than1 cm to be associated with CLN metastases
in PTC.
A study by Delogu D et al. 1 evaluated patients who
had undergone total thyroidectomy and prophylactic cen-
tral lymph node dissection for papillary thyroid cancer
that were smaller than 4cm, without cervical lym-
phadenopathy. They reported that prophylactic central
lymph node dissection could be avoided in patients with
T1 or T2 papillary thyroid cancer unless the disease was
multifocal.
Patients under 45 years of age exhibit a statistically sig-
nificant association with CLN metastases in previous
studies 25. However, in our study there was no associa-
tion between age and CLN metastases. Also preopera-
tive TSH level was not risk factor in our study, which
was also consistent with previous studies 25. 
There is no consensus about tumor localization and CLN
metastases. In contrast to Liang et al. 18, Wang et al. 26

found an association between tumor localization and
CLN metastases. Multifocality was not an independent
predictor of CLN metastases in our study, which is con-
sistent with previous reports 18. Although other studies
have shown extrathyroidal extension to be a risk factor
for CLN metastases 16,26 this was not a finding in our
study. 
Male gender, tumor size, extracapsular spread, lateral
lymph node metastasis and BRAFV600E mutation were
found to be independent predictors of CLN metastases
for micro PTC in other studies 20. 
A significantly higher incidence of transient hypocalcemia
following TT and pCCND versus TT alone has been
confirmed 7. However, the addition of pCCND did not
result in a significant increase in the incidence of per-
manent complications. The reported permanent hypocal-
cemia rates vary between 0% to11.4% and permanent
nerve injury vary between 0% to 3.6% 27,28.
Our results should be interpreted within the context of
the study limitations. First, our study was an observa-
tional cohort study, and prognosis was not investigated.
Second, our study population was from a single center.
Thus, multicenter research and long-term follow-up are
needed to better understand the risk factors and the sig-
nificance of pCCND. 
A wider use of immunocytochemical and genetic markers
could prove useful in better defining the high-risk popu-
lation. For example, patients with RET/PTC and BRAF
oncogene expression have a higher rate of CLN metastases,
and this could constitute a useful factor to consider in the

future. The development of techniques for the intraoper-
ative identification of metastatic lymph nodes could also
help the surgeon in this difficult choice 2,21.
In conclusion, tumor size greater than 0.7cm and male
gender may be possible indicators of central lymph node
metastasis and these patients are good candidates for
pCCND.
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3. Barczyński M, Konturek A, Stopa M, Nowak W: Prophylactic
central neck dissection for papillary thyroid cancer. Br J Surg, 2013;
100:410-18. 

4. Calò PG, Lai ML, Guaitoli E, et al.: Difficulties in the diag-
nosis of thyroid paraganglioma: a clinical case. Clin Ter, 2013;
164:35-39.

5. Gyorki DE, Untch B, Tuttle RM, Shaha AR: Prophylactic cen-
tral neck dissection in differentiated thyroid cancer: An assessment of
the evidence. Ann Surg Oncol, 2285-289. 

6. Lang BH, Ng SH, Lau LL, Cowling BJ, Wong KP, Wan KY:
A systematic review and meta-analysis of prophylactic central neck dis-
section on short-term locoregional recurrence in papillary thyroid car-
cinoma after total thyroidectomy. Thyroid, 2013; 23:1087-098. 

7. McHenry CR, Stulberg JJ: Prophylactic central compartment neck
dissection for papillary thyroid cancer. Surg Clin North Am, 2014;
94:529-40.

8. Thompson AM, Turner RM, Hayen A, Aniss A, Jalaty S,
Learoyd DL, Sidhu S, Delbridge L, Yeh MW, Clifton-Bligh R,
Sywak M: A preoperative nomogram for the prediction of ipsilateral
central compartment lymph node metastases in papillary thyroid can-
cer. Thyroid, 2014; 24:675-82.

9. Von Elm E, et al.: The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement:
Guidelines for reporting observational studies. International Journal of
Surgery, 2014; 12(12):1495-499.

10. Lundgren CIl, Hall P, Dickman PW, Zedenius J: Clinically sig-
nificant prognostic factors for differentiated thyroid carcinoma: A popula-
tioned-based, nested case-control study. Cancer, 2006; 106(3); 524-31.

11. Cozzaglio L, Coladonato M, Doci R, Gennari L: The lymph node
dissection in thyroid carcinoma. Ann Ital Chir, 2006; 77(3):187-97.

12. Paliogiannis P, Attene F, Torre C, Denti S, Trignano E,
Scognamillo F, Trignano M: IPTH dosage as a prognosis predictor
of postoperatory hypocalcemia in patients submitted to total thyroidec-
tomy. Ann Ital Chir, 2011; 82:111-15.

13. Randolph GW, Duh Q, Heller KS, LiVolsi VA, Mandel
SJ,Steward DL, Tufano RP, Tuttle RM: For the american thyroid
association surgical affairs committee’s taskforce on thyroid cancer nodal

H. Çelik, et al.

196 Ann. Ital. Chir., 88, 3, 2017



surgery. The prognostic significance of nodal metastases from papillary
thyroid carcinoma can be stratified based on the size and number of
metastatic lymph nodes, as well as the presence of extranodal extension.
Thyroid, 2012; 22:1144-52.

14. Wang LY, Palmer FL, Nixon IJ, Thomas D, Shah JP, Patel
SG, Tuttle RM, Shaha AR, Ganly I: Central lymph node charac-
teristics predictive of outcome in patients with differentiated thyroid
cancer. Thyroid, 2014; 24:1790-95.

15. Wang Q, Chu B, Zhu J, et al.: Clinical analysis of prophylac-
tic central neck dissection for papillary thyroid carcinoma. Clin Transl
Oncol, 2014; 16:44-48.

16. Roh JL, Kim JM, Park CI: Central lymph node metastasis of
unilateral papillary thyroid carcinoma: patterns and factors predictive
of nodal metastasis, morbidity, and recurrence. Ann Surg Oncol, 2011;
18:2245-250.

17. Mulla M, Schulte KM: Central cervical lymph node metastases
in papillary thyroid cancer: A systematic review of imaging-guided and
prophylactic removal of the central compartment. Clin Endocrinol.
2012; 76:131-6.

18. Liang K, He L, Dong W, Zhang H: Risk factors of central lymph
node metastasis in cN0 papillary thyroid carcinoma: A study of 529
patients. Med Sci Monit, 2014; 20:807-11.

19. Scherl S, Mehra S, Clain J, Dos Reis LL, Persky M, Turk A,
Wenig B, Husaini H, Urken ML: The effect of surgeon experience
on the detection of metastatic lymph nodes in the central compartment
and the pathologic features of clinically unapparent metastatic lymph
nodes: what are we missing when we don’t perform a prophylactic dis-
section of central compartment lymph nodes in papillary thyroid can-
cer? Thyroid, 2014; 24:1282-288.

20. Yang Y, Chen C, Chen Z, et al.: Prediction of central com-
partment lymph node metastasis in papillary thyroid microcarcinoma.
Clin Endocrinol, 2014; 81:282-88.

21. Li C, Lee KC, Schneider EB, Zeiger MA: BRAF V600E muta-
tion and its association with clinicopathological features of papillary
thyroid cancer: A meta-analysis. J Clin Endocrinol Metab, 2012; 97:
4559-570.

22. Ito Y, Fukushima M, Higashiyama T, et al.: Tumor size is the
strongest predictor of microscopic lymph node metastasis and lymph node
recurrence of N0 papillary thyroid carcinoma. Endocr J, 2013; 60:
113-17.

23. Bozec A, Dassonville O, Chamorey E, et al.: Clinical impact of
cervical lymph node involvement and central neck dissection in patients
with papillary thyroid carcinoma: a retrospective analysis of 368 cas-
es. Eur Arch Otorhinolaryngol, 2011; 268:1205-12. 

24. Choi YJ, Yun JS, Kook SH, Jung EC, Park YL: Clinical and
imaging assessment of cervical lymph node metastasis in papillary thy-
roid carcinomas. World J Surg, 2010; 34:1494-499.

25. Koo BS, Choi EC, Yoon YH, Kim DH, Kim EH, Lim YC:
Predictive factors for ipsilateral or contralateral central lymph node
metastasis in unilateral papillary thyroid carcinoma. Ann Surg, 2009;
249:840-44.

26. Wang W, Gu J, Shang J, Wang K: Correlation analysis on cen-
tral lymph node metastasis in 276 patients with cN0 papillary thyroid
carcinoma. Int J Clin Exp Pathol, 2013; 6:510-15.

27. Mazzaferri EL, Doherty GM, Steward DL: The pros and cons
of prophylactic central compartment lymph node dissection for papil-
lary thyroid carcinoma. Thyroid, 2009; 19:683-89.

28. Ahn D, Sohn JH, Park JY: Surgical complications and recurrence
after central neck dissection in cN0 papillary thyroid carcinoma. Auris
Nasus Larynx, 2014; 41:63-8.

Ann. Ital. Chir., 88, 3, 2017 197

Predictors of central lymph node metastasis in papillary thyroid cancer


