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Prelaryngeal and/or pretracheal
lymph node metastasis could
help to identify papillary thyroid
carcinoma with intermediate risk
from unilateral lobe cT1-2N0
papillary thyroid carcinoma

Bin Wang1, Chun-Rong Zhu2, Yuan Fei1, Hong Liu1,
Xin-Min Yao1 and Jian Wu1*

1Center of Breast and Thyroid Surgery, Department of General Surgery, The Third People’s Hospital of
Chengdu, Chengdu, Sichuan, China, 2Department of Oncology Ward 2, The Third People’s Hospital
of Chengdu, Chengdu, Sichuan, China
Objective: The study aims to explore the possibility of prelaryngeal and/or

pretracheal lymph node metastasis in identifying papillary thyroid carcinoma

with more than 5 metastatic central lymph nodes from unilateral lobe cT1-2N0

papillary thyroid carcinoma.

Methods: A retrospective analysis was conducted on patients who underwent

the initial thyroid surgery for unilateral lobe cT1-2N0 PTC in a single tertiary

center between July 2018 to December 2022. Multivariable binary logistic

regression analysis was used to identify risk factors for unilateral lobe cT1-2N0

papillary thyroid carcinoma with more than 5 metastatic central lymph nodes.

Results: A total of 737 patients were included in the study and 399 patients were

confirmed to suffer from occult central lymph node metastasis. The larger size of

the largest diameter of tumor (> 1cm; OR = 3.3, 95%CI 1.6 – 6.83; p = 0.001),

pretracheal lymph node metastasis (OR = 5.91, 95%CI 2.73 – 12.77; p < 0.001),

prelaryngeal lymph node metastasis (OR = 3.74, 95%CI 1.73 – 8.1; p = 0.001),

ipsilateral paratracheal lymph node metastasis (OR = 12.22, 95%CI 3.43 – 43.48;

p < 0.001), and contralateral paratracheal lymph nodemetastasis (OR = 7.68, 95%

CI 3.86 – 15.3; p < 0.001) were confirmed to be risk factors for unilateral lobe

cT1-2N0 PTCwithmore than 5metastatic central lymph nodes. Whenmore than

two metastatic prelaryngeal and/or pretracheal lymph nodes occurred, the

incidence of more than 5 metastatic central lymph nodes was 71.2%.

Conclusion: Prelaryngeal and/or pretracheal lymph node metastasis could help to

identify papillary thyroid carcinomawithmore than 5metastatic central lymph nodes
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from unilateral lobe cT1-2N0 papillary thyroid carcinoma. When more than two

metastatic pretracheal and/or prelaryngeal lymph nodes occurred, total

thyroidectomy and ipsilateral central lymph node dissection should be

performed and contralateral paratracheal lymph node dissection might be also

necessary.
KEYWORDS

pretracheal lymph node, prelaryngeal lymph node, paratracheal lymph node,
papillary thyroid carcinoma, intermediate risk
Introduction

Although central lymph node metastasis occurred in 36.4%

~64.7% of clinically node-negative papillary thyroid carcinoma

(cN0 PTC) (1–3), the idea that prophylactic central neck

dissection should not be routinely performed for small (T1 or

T2), noninvasive, cN0 PTC is strongly recommended by the 2015

American Thyroid Association Management Guidelines for Adult

Patients with Thyroid Nodules and Differentiated Thyroid Cancer

(2015 ATA Guidelines) with moderate-quality evidence (4). The

reason for the recommendation was that the 2015 ATA Guidelines

concluded that prophylactic dissection does not have an

improvement in long-term patient outcome with increasing the

likelihood of temporary morbidity and that the effect of the upgrade

stage from cN0 to pN1 on overall survival is small (4). While,

according to the 2015 ATA Initial Risk Stratification System, it was

regarded as the intermediate risk that more than 5 metastatic

central lymph nodes with all involved lymph nodes <3 cm in

largest dimension (4). And patients with intermediate-risk level

PTC should be considered to accept radioactive iodine adjuvant

therapy, which means total thyroidectomy is necessary (4). At

present, there are no guidelines, consensus, or indicators for total

thyroidectomy and central neck dissection for cT1-2N0 PTC with

potential intermediate risk.

The central lymph node consists of the prelaryngeal lymph

node, pretracheal lymph node, and paratracheal (or trachea-

esophageal groove) lymph node (5, 6). In recent years, several

studies explored the significance of prelaryngeal lymph node

metastasis in PTC and found that prelaryngeal lymph node

metastasis was positively associated with paratracheal and lateral

lymph node metastasis (3, 7–10). A similar result was obtained

between pretracheal lymph node metastasis and paratracheal lymph

node metastasis (6, 11, 12). However, some aforementioned studies

included isthmic PTC and/or bilateral lobe PTC, which might

increase the risk of lymph node metastasis and then the

relationship between prelaryngeal/pretracheal lymph node

metastasis and paratracheal lymph node metastasis might

be affected.

Here, we conducted the retrospective study to explore the

possibility of prelaryngeal and/or pretracheal lymph node

metastasis in identifying PTC with more than 5 metastatic central

lymph nodes from unilateral lobe cT1-2N0 PTC, and assess the
02
association of prelaryngeal and/or pretracheal lymph node

metastasis with paratracheal lymph node metastasis, and identify

risk factors for unilateral lobe cT1-2N0 PTC with more than 5

metastatic central lymph nodes.
Patients and methods

Patients

The study began with a review of patients who underwent

thyroid surgery for PTC at our institution from July 2018 to

December 2022. Patients who underwent the initial thyroid

surgery for unilateral lobe cT1-2N0 PTC were considered for

inclusion. Patients with bilateral lobe PTC or isthmic PTC

confirmed by postoperative pathological reports were excluded.

The study was approved by the Medical Ethics Committee of The

Third People’s Hospital of Chengdu. And informed consent about

the application of clinical data to medical research was routinely

obtained from all the subjects before they were discharged.
Indications for surgery and
surgical procedure

Total thyroidectomy was performed for the following

indications: 1) the largest diameter of the tumor was more than

1cm; 2) the preoperative image discovered thyroid nodule in the

contralateral lobe; 3) capsular invasion was confirmed by

intraoperative frozen pathology; 4) prelaryngeal and/or

pretracheal lymph node metastasis was confirmed by

intraoperative frozen pathology. Otherwise, lobe thyroidectomy

was performed. Ipsilateral central lymph node (including

prelaryngeal lymph node, pretracheal lymph node, and ipsilateral

paratracheal lymph node) dissection was routinely performed.

Contralateral paratracheal lymph node dissection was performed

when capsular invasion and/or prelaryngeal and/or pretracheal

lymph node metastasis was confirmed by intraoperative

frozen pathology.

Two professional thyroid surgeons (Wu J and Yao X)

performed all surgeries. The surgical procedures are conducted as

follows. After anesthesia, the patient was adjusted to hyperextension
frontiersin.org
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of the head. A transverse incision located at 1cm beyond the

suprasternal fossa was the surgical entrance. The flap with

platysma muscle was then dissociated and it bordered superiorly

by the thyroid cartilage, inferiorly by the sternum, and laterally on

each side by the sternocleidomastoid muscle. After the strap

muscles were separated via linea alba cervicalis, the space between

the thyroid with central tissue and strap muscles was opened.

Following that, the prelaryngeal and pretracheal tissues were

routinely resected and examined by intraoperative frozen

pathology. After that, thyroidectomy and paratracheal lymph

node dissection were performed in sequence. The resected thyroid

was also routinely examined by intraoperative frozen pathology.
Data collection

The following data were collected: demographic characteristics,

comorbidities, tumor characteristics, details of surgical extent, and

the number of lymph nodes and metastatic lymph nodes in each

subgroup of the central zone.
Statistical analysis

All the statistical analyses were performed using SPSS version

23.0 software (SPSS Inc, Chicago, IL). Continuous data were

expressed as mean ± standard deviation (SD) and analyzed using

Student’s t-test or Mann–Whitney test. Categorical data were

shown as absolute numbers and analyzed using Pearson’s Chi-

square test or Fisher’s exact test. These variables with potentially

statistically significant in univariate analysis (p < 0.1) were included

in the multivariable binary logistic regression analysis. Statistical

significance was set at P < 0.05.
Result

A total of 737 patients were included in the study and 399

patients were confirmed to suffer from occult central lymph node

metastasis. Among them, 198, 58, 350, and 81 patients suffered from

pretracheal lymph node metastasis, prelaryngeal lymph node

metastasis, ipsilateral paratracheal lymph node metastasis, and

contralateral paratracheal lymph node metastasis, respectively.

Prelaryngeal lymph node metastasis and pretracheal lymph node

metastasis simultaneously occurred in forty-one patients. Among

these patients without prelaryngeal lymph node metastasis, 436 had

no lymph node in the prelaryngeal tissue. It happened to 47 patients

that there was no lymph node in the pretracheal tissue. Three

hundred and thirty-three cases suffered from left-lobe PTC. Among

them, 43, 139, and 151 underwent left lobe thyroidectomy plus left

central lymph node dissection, total thyroidectomy plus left central

lymph node dissection, and total thyroidectomy plus bilateral

central lymph node dissection, respectively.

According to the univariate analysis, there were no significant

differences in gender, hyperthyroidism, hypothyroidism, and

Hashimoto’s Thyroiditis between patients with pretracheal lymph
Frontiers in Endocrinology 03
node metastasis and patients without pretracheal lymph node

metastasis (Table 1). The age, hypertension, diabetes, nodular

goiter, multifocal tumors, capsular invasion, the largest diameter

of tumor, and tumor location were associated with pretracheal

lymph node metastasis (P = 0.001, P =0.049, P =0.031, P = 0.023, P

= 0.008, P < 0.001, P < 0.001, and P =0.014, respectively; Table 1). It

was significantly different in the incidences of prelaryngeal lymph

node metastasis (P < 0.001, Table 1), ipsilateral paratracheal lymph

node metastasis (P < 0.001, Table 1), contralateral paratracheal

lymph node metastasis (P < 0.001, Table 1), and more than 5

metastatic central lymph nodes (P < 0.001, Table 1) between

patients with and without pretracheal lymph node metastasis. The

multivariate analysis indicated that young (< 55y; OR = 0.38, 95%CI

0.23 – 0.64; p < 0.001; Table 1), unifocal tumors (OR = 0.51, 95%CI

0.21 – 0.98; p = 0.044; Table 1), capsular invasion (OR = 2.7, 95%CI

1.88 – 3.87; p < 0.001; Table 1), the larger size of the largest diameter

of tumor (> 1cm; OR = 2.45, 95%CI 1.71 – 3.52; p < 0.001; Table 1),

and non-upper lesion (OR = 0.59, 95%CI 0.39 – 0.89; p = 0.013;

Table 1) were independent risk factors for pretracheal lymph

node metastasis.

The univariate analysis suggested that gender, capsular

invasion, and the largest diameter of the tumor might be related

to prelaryngeal lymph node metastasis (Table 2). The multivariate

analysis further confirmed that male (OR = 0.4, 95%CI 0.23 – 0.7; p

= 0.001; Table 2), capsular invasion (OR = 2.81, 95%CI 1.57 – 5.03;

p = 0.001; Table 2), and larger size of the largest diameter of tumor

(> 1cm; OR = 2.11, 95%CI 1.15 – 3.88; p = 0.016; Table 2) were

independent risk factors for prelaryngeal lymph node metastasis.

There were also significant differences in the incidences of

pretracheal lymph node metastasis (P < 0.001, Table 2), ipsilateral

paratracheal lymph node metastasis (P < 0.001, Table 2),

contralateral paratracheal lymph node metastasis (P < 0.001,

Table 2), and more than 5 metastatic central lymph nodes (P <

0.001, Table 2) between patients with and without prelaryngeal

lymph node metastasis.

As shown in Table 3, gender, age, diabetes, capsular invasion,

the largest diameter of tumor, pretracheal lymph node metastasis,

and prelaryngeal lymph node metastasis might be associated with

ipsilateral paratracheal lymph node metastasis. It was confirmed

that male (OR = 0.57, 95%CI 0.4 – 0.82; p = 0.002; Table 3), the

larger size of the largest diameter of tumor (> 1cm; OR = 1.8, 95%CI

1.3 – 2.5; p < 0.001; Table 3), pretracheal lymph node metastasis

(OR = 6.23, 95%CI 4.13 – 9.4; p < 0.001; Table 3), and prelaryngeal

lymph node metastasis (OR = 2.22, 95%CI 1.05 – 4.66; p = 0.036;

Table 3) were independent risk factors for ipsilateral paratracheal

lymph node metastasis by the multivariate analysis. The incidences

of contralateral paratracheal lymph node metastasis (20.3% vs 2.6%,

p < 0.001; Table 3) and more than 5 metastatic central lymph nodes

(23.1% vs 0.8%, p < 0.001; Table 3) were higher in patients with

ipsilateral paratracheal lymph node metastasis than that in patients

without ipsilateral paratracheal lymph node metastasis.

Table 4 showed the risk factors for contralateral paratracheal

lymph node metastasis. Although age, capsular invasion, the largest

diameter of the tumor, tumor location, pretracheal lymph node

metastasis, prelaryngeal lymph node metastasis, and ipsilateral

paratracheal lymph node metastasis were discovered association
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with contralateral paratracheal lymph node metastasis by the

univariate analysis, the multivariate analysis demonstrated that

larger size of the largest diameter of tumor (> 1cm; OR = 2.64,

95%CI 1.43 – 4.87; p = 0.002; Table 4), pretracheal lymph node

metastasis (OR = 11.2, 95%CI 5.62 – 22.32; p < 0.001; Table 4),

prelaryngeal lymph node metastasis (OR = 4.3, 95%CI 2.16 – 8.55;

p < 0.001; Table 4), and ipsilateral paratracheal lymph node

metastasis (OR = 2.84, 95%CI 1.32 – 6.07; p = 0.007; Table 4)

were independent risk factors for contralateral paratracheal

lymph node metastasis. There were more metastatic lymph

nodes in patients with contralateral paratracheal lymph node

metastasis (Table 4).

The analyses of potential risk factors for more than 5 metastatic

central lymph nodes were shown in Table 5. Gender, age, capsular
Frontiers in Endocrinology 04
invasion, the largest diameter of tumor, tumor location, pretracheal

lymph node metastasis, prelaryngeal lymph node metastasis, ipsilateral

paratracheal lymph node metastasis, and contralateral paratracheal

lymph node metastasis were included in the multivariate analysis. The

larger size of the largest diameter of tumor (> 1cm; OR = 3.3, 95%CI 1.6

– 6.83; p = 0.001; Table 5), pretracheal lymph node metastasis (OR =

5.91, 95%CI 2.73 – 12.77; p < 0.001; Table 5), prelaryngeal lymph node

metastasis (OR = 3.74, 95%CI 1.73 – 8.1; p = 0.001; Table 5), ipsilateral

paratracheal lymph node metastasis (OR = 12.22, 95%CI 3.43 – 43.48;

p < 0.001; Table 5), and contralateral paratracheal lymph node

metastasis (OR = 7.68, 95%CI 3.86 – 15.3; p < 0.001; Table 5) were

confirmed to be risk factors.

It was detailed in Table 6 that the correlations of different

combinations of different statuses of prelaryngeal and pretracheal
TABLE 1 The risk factors for pretracheal lymph node metastasis.

Variables Univariate Analysis Multivariate Analysis (G=761.335, P<0.001)

PT-LN(+) n=198 PT-LN(-) n=539 P OR 95%CI P

Gender(F/M) 134/64 397/142 0.109

Age (years) 38.6 ± 11.8 45.6 ± 12.2 <0.001

≥55 22 117 0.001 0.38 0.23 — 0.64 <0.001

<55 176 422

Hypertension 13 62 0.049

Diabetes 1 18 0.031

Hyperthyroidism 5 18 0.573

Hypothyroidism 2 9 0.755

Hashimoto’s Thyroiditis 64 147 0.179

Nodular goiter 90 296 0.023

Multifocal tumors 12 70 0.008 0.51 0.26 — 0.98 0.044

Capsular invasion 109 144 <0.001 2.7 1.88 — 3.87 <0.001

Largest tumor size (mm) 14.6 ± 7.4 10.9 ± 6.8 <0.001

>10(%) 126 (38.3) 203 (61.7) <0.001 2.45 1.71 — 3.52 <0.001

≤10(%) 72 (17.6) 336 (82.4)

Tumor location (upper/middle/lower) 42/87/69 155/238/146 0.014 0.59 0.39 — 0.89 0.013

Surgical extent <0.001

LT+UCND 0 91

TT+UCND 0 301

TT+BCND 198 147

PL-LNM(%) 41 (70.7) 17 (29.3) <0.001

Ipa-LNM(%) 160 (45.7) 190 (54.3) <0.001

Cpa-LNM(%) 69 (85.2) 12 (14.8) <0.001

Total number of metastatic lymph nodes 5.3 ± 3.9 0.9 ± 1.6 <0.001

>5(%) 73 (86.9) 11 (13.1) <0.001

≤5(%) 125 (19.1) 528 (80.9)
PT-LN, pretracheal lymph node; F, female; M, male; LT, lobe thyroidectomy; TT, total thyroidectomy; UCND, unilateral central lymph node dissection; BCND, bilateral central lymph node
dissection; PL-LNM, prelaryngeal lymph node metastasis; Ipa-LNM, ipsilateral paratracheal lymph node metastasis; Cpa-LNM, contralateral paratracheal lymph node metastasis.
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lymph nodes with ipsilateral paratracheal lymph node metastasis,

contralateral paratracheal lymph node metastasis, and more than 5

metastatic central lymph nodes. The more the metastatic

prelaryngeal and/or pretracheal lymph nodes was, the higher the

incidences of ipsilateral paratracheal lymph node metastasis,

contralateral paratracheal lymph node metastasis, and more than

5 metastatic central lymph nodes were. The incidences of ipsilateral

and contralateral paratracheal lymph node metastasis were more

than 58% and 35% in patients with prelaryngeal lymph node

metastasis, respectively (Table 6). During patients with

pretracheal lymph node metastasis, the incidences of ipsilateral

and contralateral paratracheal lymph node metastasis were 74% and

25%, respectively (Table 6). When the number of pretracheal

metastatic lymph nodes was more than one, the incidences of
Frontiers in Endocrinology 05
ipsilateral paratracheal lymph node metastasis, contralateral

paratracheal lymph node metastasis, and more than 5 metastatic

central lymph nodes were more than 85%, 37%, and 49%,

respectively (Table 6). When there was no prelaryngeal and

pretracheal lymph node metastasis, the incidence of ipsilateral

paratracheal lymph node metastasis still reached up to 34.5%, but

the incidence of contralateral paratracheal lymph node metastasis

and more than 5 metastatic central lymph nodes were only 1.1%

and 1.7% (Table 6). However, when patients simultaneously

suffered from prelaryngeal and pretracheal lymph node

metastasis, the incidences of ipsilateral paratracheal lymph node

metastasis, contralateral paratracheal lymph node metastasis, and

more than 5 metastatic central lymph nodes were 85.7%, 50%, and

35.7%, respectively (Table 6).
TABLE 2 The risk factors for prelaryngeal lymph node metastasis.

Variables Univariate Analysis Multivariate Analysis (G=370.567, P<0.001)

PL-LN(+) n=58 PL-LN (-) n=679 P OR 95%CI P

Gender (F/M) 31/27 500/179 0.001 0.4 0.23 — 0.7 0.001

Age (years) 39.9 ± 13.1 44.1 ± 12.4 0.13

≥55 9 130 0.498

<55 49 549

Hypertension 5 70 0.683

Diabetes 0 19 0.39

Hyperthyroidism 2 21 0.701

Hypothyroidism 0 11 0.68

Hashimoto’s Thyroiditis 19 192 0.469

Nodular goiter 32 354 0.657

Multifocal tumors 6 76 0.844

Capsular invasion 35 218 <0.001 2.81 1.57 — 5.03 0.001

Largest tumor size (mm) 16.2 ± 8.8 11.6 ± 6.9 <0.001

>10 (%) 40 (12.2) 289 (87.8) <0.001 2.11 1.15 — 3.88 0.016

≤10 (%) 18 (4.4) 390 (95.6)

Tumor location (upper/middle/lower) 14/29/15 183/296/200 0.931

Surgical extent <0.001

LT+UCND 0 91

TT+UCND 0 301

TT+BCND 58 287

PT-LNM (%) 41 (20.7) 157 (79.3) <0.001

Ipa-LNM (%) 47 (13.4) 303 (86.6) <0.001

Cpa-LNM (%) 28 (34.6) 53 (65.4) <0.001

Total number of metastatic lymph nodes 7.3 ± 5.2 1.6 ± 2.4 <0.001

>5 (%) 30 (35.7) 54 (65.3) <0.001

≤5 (%) 28 (4.3) 625 (95.7)
PL-LN, prelaryngeal lymph node; F, female; M, male; LT, lobe thyroidectomy; TT, total thyroidectomy; UCND, unilateral central lymph node dissection; BCND, bilateral central lymph node
dissection; PT-LNM, pretracheal lymph node metastasis; Ipa-LNM, ipsilateral paratracheal lymph node metastasis; Cpa-LNM, contralateral paratracheal lymph node metastasis.
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Discussion

The present study indicated that the larger size of the largest

diameter of tumor (> 1cm) was a risk factor for pretracheal lymph

node metastasis, prelaryngeal lymph node metastasis, paratracheal

lymph node metastasis, and more than 5 metastatic central lymph

nodes, and that both prelaryngeal lymph node metastasis and

pretracheal lymph node metastasis were risk factors for

paratracheal lymph node metastasis and more than 5 metastatic

central lymph nodes, that capsular invasion was a risk factor for

prelaryngeal lymph node metastasis and pretracheal lymph

node metastasis.

In the present study, the incidence of occult central lymph node

metastasis was 54.1% in unilateral lobe cT1-2N0 PTC, which was
Frontiers in Endocrinology 06
consistent with previous studies (1–3, 6). The incidence of

ipsilateral paratracheal lymph node metastasis was 47.5%, while

the incidence of more than 5 metastatic central lymph nodes was

11.4%. In consideration of the non-negligible incidence of more

than 5 metastatic central lymph nodes, the great gap between this

incidence and the incidence of occult central lymph node

metastasis, and the increasing likelihood of temporary morbidity

for prophylactic central lymph node dissection (4, 13), a feasible

and reliable method without increasing the likelihood of temporary

morbidity to identify PTC with more than 5 metastatic central

lymph nodes from unilateral lobe cT1-2N0 PTC was necessary.

During patients with PTC of which the largest diameter was

more than 1 cm in this study, the incidences of central lymph node

metastasis, pretracheal lymph node metastasis, prelaryngeal lymph
TABLE 3 The risk factors for ipsilateral paratracheal lymph node metastasis.

Variables Univariate Analysis Multivariate Analysis (G=862.978, P<0.001)

Ipa-LN(+) n=350 Ipa-LN (-) n=387 P OR 95%CI P

Gender (F/M) 229/121 302/85 <0.001 0.57 0.4 — 0.82 0.002

Age (years) 41.5 ± 12.0 45.8 ± 12.5 <0.001

≥55 53 86 0.014

<55 297 301

Hypertension 32 43 0.377

Diabetes 4 15 0.019

Hyperthyroidism 9 14 0.415

Hypothyroidism 6 5 0.637

Hashimoto’s Thyroiditis 95 116 0.396

Nodular goiter 179 207 0.524

Multifocal tumors 37 45 0.649

Capsular invasion 143 110 <0.001

Largest tumor size (mm) 13.7 ± 7.7 10.3 ± 6.3 <0.001

>10 (%) 197 (59.9) 132 (40.1) <0.001 1.8 1.3 — 2.5 <0.001

≤10 (%) 153 (37.5) 255 (62.5)

Tumor location (upper/middle/lower) 87/150/113 110/175/102 0.084

Surgical extent <0.001

LT+UCND 22 69

TT+UCND 105 196

TT+BCND 223 122

PT-LNM (%) 160 (80.8) 38 (19.2) <0.001 6.23 4.13 — 9.4 <0.001

PL-LNM (%) 47 (81.0) 11 (19.0) <0.001 2.22 1.05 — 4.66 0.036

Cpa-LNM (%) 71 (87.7) 10 (12.3) <0.001

Total number of metastatic lymph nodes 4.0 ± 3.5 0.3 ± 0.9 <0.001

>5 (%) 81 (96.4) 3 (3.6) <0.001

≤5 (%) 269 (41.2) 384 (58.8)
Ipa-LN, ipsilateral paratracheal lymph node; F, female; M, male; LT, lobe thyroidectomy; TT, total thyroidectomy; UCND, unilateral central lymph node dissection; BCND, bilateral central
lymph node dissection; PT-LNM, pretracheal lymph node metastasis; PL-LNM, prelaryngeal lymph node metastasis; Cpa-LNM, contralateral paratracheal lymph node metastasis.
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node metastasis, ipsilateral paratracheal lymph node metastasis,

contralateral paratracheal lymph node metastasis, and more than 5

metastatic central lymph nodes were 67.8%, 38.3%, 12.2%, 59.9%,

18.9%, and 20.7%, respectively. The larger diameter increased the

risk of central lymph node metastasis, which was also revealed by

previous studies (8, 14, 15). The larger diameter means stronger

invasiveness and/or a longer developmental time, which might

increase the risk of lymph node metastasis (3, 14, 16).

Previous studies have suggested the predictive value of

prelaryngeal lymph node metastasis to contralateral paratracheal

lymph node metastasis, central lymph node metastasis, and lateral

lymph node metastasis (3, 17, 18). The present study got similar

results. One reason for not performing prophylactic central lymph

node dissection for cT1-2N0 PTC in 2015 ATA Guidelines is that it
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increases the risk for temporary morbidity. Prelaryngeal lymph

node dissection and pretracheal lymph node dissection could

avoid this complication. What’s more, they could be performed

before thyroidectomy and then the tissues were checked by

intraoperative frozen pathology, which could avoid the increase

in surgery time. And the evidence that prelaryngeal lymph

node metastasis was a poor prognostic factor in laryngeal and

hypopharyngeal cancers gave enlightenment that it might affect the

prognosis of PTC (19, 20). Based on those, the significance of

prelaryngeal and/or pretracheal lymph node metastasis in PTC was

studied (3, 10, 17).

A meta-analysis suggested that the sensitivities of prelaryngeal

lymph node metastasis to predict central lymph node metastasis,

contralateral central lymph node metastasis, and lateral lymph node
TABLE 4 The risk factors for contralateral paratracheal lymph node metastasis.

Variables Univariate Analysis Multivariate Analysis (G=329.058, P<0.001)

Cpa-LN(+) n=81 Cpa-LN(-) n=656 P OR 95%CI P

Gender (F/M) 51/30 480/176 0.053

Age (years) 38.5 ± 13.1 44.4 ± 12.2 <0.001

≥55 9 130 0.059

<55 72 526

Hypertension 9 66 0.768

Diabetes 1 18 0.711

Hyperthyroidism 4 19 0.306

Hypothyroidism 1 10 >0.99

Hashimoto’s Thyroiditis 22 189 0.757

Nodular goiter 42 344 0.92

Multifocal tumors 11 71 0.457

Capsular invasion 48 205 <0.001

Largest tumor size (mm) 16.6 ± 8.6 11.3 ± 6.8 <0.001

>10 (%) 62 (18.9) 267 (81.1) <0.001 2.64 1.43 — 4.87 0.002

≤10 (%) 19 (4.7) 389 (95.3)

Tumor location (upper/middle/lower) 17/31/33 180/294/182 0.026

Surgical extent <0.001

LT+UCND 0 91

TT+UCND 0 301

TT+BCND 81 264

PT-LNM (%) 69 (34.8) 129 (65.2) <0.001 11.2 5.62 — 22.32 <0.001

PL-LNM (%) 28 (48.3) 30 (51.7) <0.001 4.3 2.16 — 8.55 <0.001

Ipa-LNM (%) 71 (20.1) 279 (79.9) <0.001 2.84 1.32 — 6.09 0.007

Total number of metastatic lymph nodes 8.0 ± 4.5 1.3 ± 1.9 <0.001

>5 (%) 52 (61.9) 32 (38.1) <0.001

≤5 (%) 29 (4.4) 624 (95.6)
fr
Cpa-LN, contralateral paratracheal lymph node; F, female; M, male; LT, lobe thyroidectomy; TT, total thyroidectomy; UCND, unilateral central lymph node dissection; BCND, bilateral central
lymph node dissection; PT-LNM, pretracheal lymph node metastasis; PL-LNM, prelaryngeal lymph node metastasis; Ipa-LNM, ipsilateral paratracheal lymph node metastasis.
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metastasis were 32%, 46%, and 52%, respectively (21). A reason for

the unsatisfactory sensitivities might be the not-high existing rate of

prelaryngeal lymph nodes, which ranged from 23% to 38% (7, 8, 22,

23). The number of prelaryngeal lymph nodes ranged from 0 to 2,

with a median number was 0 (24, 25). While the number of

pretracheal lymph nodes varied from 0 to 35, with an average

number was 12.4 ( ± 8.2) (24, 25). Several studies indicated that the

sensitivities of prelaryngeal and/or pretracheal lymph node

metastasis to predict ipsilateral central lymph node metastasis and

contralateral central lymph node metastasis varied from 38.7% to

66% and from 32.3% to 56.1%, respectively (6, 11, 26, 27). In

consideration of the difference in the number between prelaryngeal

lymph nodes and pretracheal lymph nodes, and the lack of study of

the significance of a different number of metastatic lymph nodes,

the predictive values of a combination of prelaryngeal lymph node
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metastasis and a different number of metastatic pretracheal lymph

nodes were studied in the study.

Due to the abundant intersecting lymph vessels and complex

lymphatic drainage of the thyroid, there is no precise sentinel lymph

node for thyroid carcinoma (10). As a part of perithyroidal lymph

node metastasis, prelaryngeal and/or pretracheal lymph node

metastasis was a reflection of ipsilateral central lymph node

metastasis and a transfer station of contralateral central lymph

node metastasis. In the present study, when patients suffered from 0

metastatic prelaryngeal lymph nodes and more than one metastatic

pretracheal lymph node, approximately half of them were found

more than 5 metastatic central lymph nodes, the predictive value of

which was close to that of prelaryngeal lymph node metastasis.

During patients with more than two metastatic prelaryngeal and/or

pretracheal lymph nodes, 71.2% were found more than 5 metastatic
TABLE 5 The risk factors for more than 5 metastatic central lymph nodes.

Variables Univariate Analysis Multivariate Analysis (G=253.87, P<0.001)

Total number of metastatic lymph nodes P OR 95%CI P

>5 (n=84) ≤5 (n=653)

Gender (F/M) 50/34 481/172 0.007

Age (years) 38.0 ± 11.4 44.5 ± 12.4 <0.001

≥55 8 131 0.02

<55 76 522

Hypertension 7 68 0.553

Diabetes 0 19 0.152

Hyperthyroidism 4 19 0.321

Hypothyroidism 2 9 0.362

Hashimoto’s Thyroiditis 24 187 0.99

Nodular goiter 45 341 0.815

Multifocal tumors 11 71 0.542

Capsular invasion 48 205 <0.001

Largest tumor size (mm) 17.6 ± 8.3 11.2 ± 6.7 <0.001

>10 (%) 68 (20.7) 261 (79.3) <0.001 3.3 1.6 — 6.83 0.001

≤10 (%) 16 (3.9) 392 (96.1)

Tumor location (upper/middle/lower) 17/33/34 180/292/181 0.02

Surgical extent <0.001

LT+UCND 0 91

TT+UCND 5 296

TT+BCND 79 266

PT-LNM (%) 73 (36.9) 125 (63.1) <0.001 5.91 2.73 — 12.77 <0.001

PL-LNM (%) 30 (51.7) 28 (48.3) <0.001 3.74 1.73 — 8.1 0.001

Ipa-LNM (%) 81 (23.1) 269 (76.9) <0.001 12.22 3.43 — 43.48 <0.001

Cpa-LNM (%) 52 (64.2) 29 (35.8) <0.001 7.68 3.86 — 15.3 <0.001
F, female; M, male; LT, lobe thyroidectomy; TT, total thyroidectomy; UCND, unilateral central lymph node dissection; BCND, bilateral central lymph node dissection; PT-LNM, pretracheal
lymph node metastasis; PL-LNM, prelaryngeal lymph node metastasis; Ipa-LNM, ipsilateral paratracheal lymph node metastasis; Cpa-LNM, contralateral paratracheal lymph node metastasis.
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central lymph nodes. When the prelaryngeal lymph nodes

metastasis and more than one metastatic pretracheal lymph node

simultaneously occurred, the incidence of more than 5 metastatic

central lymph nodes was 85.2%, and it even exceeded 90% in

patients with the largest diameter more than 1 cm, the predictive

value of which was far higher than that of prelaryngeal lymph node

metastasis. For these patients, total thyroidectomy and prophylactic

central lymph node dissection might be necessary.

According to the American Joint Committee on Cancer eighth

edition cancer staging manual, the minor extrathyroidal extension

detected only on histologic examination was removed from the

definition of T3 disease (28, 29). While previous studies found that

capsular invasion was a risk factor for prelaryngeal lymph node

metastasis and contralateral paratracheal lymph node metastasis

(7, 30). During the present study, capsular invasion was confirmed

to increase the risk of prelaryngeal lymph node metastasis and

pretracheal lymph node metastasis, but it did not convert to a risk

factor for paratracheal lymph node metastasis and more than 5

metastatic central lymph nodes. The phenomenon might attribute

to the fact that prelaryngeal lymph node metastasis and pretracheal

lymph node metastasis included its’ influence. Several studies also

suggested that minor extrathyroidal extension was far less of an

independent prognostic risk factor (31–33).

Male was found to be a risk factor for prelaryngeal lymph node

metastasis and/or central lymph node metastasis for PTC in several

studies (23, 34, 35). A similar result was obtained in the present

study. Although female was more prone to suffer from PTC, the

male might be an invasion factor. The pretracheal lymph node

metastasis occurred more in the younger in the present study, which

was consistent with the previous study (3). It might be a result of the

guess that the carcinoma was more aggressive when it occurred in

younger patients. The non-upper lesion was more closed to the

pretracheal lymph node, so it might be more likely to lead to

pretracheal lymph node metastasis. The present study suggested

that unifocal lesion increased the risk of pretracheal lymph node
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metastasis, which was contrary to the previous studies (3, 23, 36).

One reason for the phenomenon might be that previous studies

included bilateral lobe lesions and/or isthmic lesion. Another

reason might be that multifocal lesions was more actively and

earlier treated in view of the higher invasive of which, so there was

less chance for metastasis.

There are several limitations to the study. First, it is limited by

its retrospective nature. Second, the study was conducted in a single

center. Third, contralateral paratracheal lymph node dissection was

not routinely performed, which was consistent with real-world

clinical practice, while which might lead to data biases. Fourth,

because of the lack of availability, molecular markers (such as BRAF

V600E or TERT promoter mutations) were not included in

the study.
Conclusion

In summary, patients with the larger size of the largest diameter

of tumor (> 1cm), pretracheal lymph node metastasis, prelaryngeal

lymph node metastasis, ipsilateral paratracheal lymph node

metastasis, and contralateral paratracheal lymph node metastasis

might be more likely to suffer from more than 5 metastatic central

lymph nodes (intermediate-risk). And prelaryngeal and pretracheal

lymph node metastasis could help to identify PTC with more than 5

metastatic central lymph nodes from unilateral lobe cT1-2N0 PTC.

Based on the incidence of more than 5 metastatic central lymph

nodes, total thyroidectomy and contralateral paratracheal lymph

node dissection should be taken into consideration and ipsilateral

central lymph node dissection might be necessary when the number

of metastatic prelaryngeal and/or pretracheal lymph node was more

than one; total thyroidectomy and ipsilateral central lymph node

dissection should be performed and contralateral paratracheal

lymph node dissection might be also necessary, especially for

PTC with the largest diameter more than 1 cm, when more than
TABLE 6 The effect of different combinations of different statuses of prelaryngeal and pretracheal lymph nodes on paratracheal lymph node
metastasis and more than 5 metastatic central lymph nodes.

Variables Ipa-LNM Cpa-LNM Total number of metastatic lymph nodes

≥1 0 P ≥1 0 P >5 ≤5 P

PL-LNM (+)

PT-LNM (-) 0 10 (58.8) 7 (41.2) 0.009 6 (35.3) 11 (64.7) 0.211 2 (11.8) 15 (88.2) <0.001

PT-LNM (+) 1 12 (85.7) 2 (14.3) 7 (50) 7 (50) 5 (35.7) 9 (64.3)

≥2 25 (92.6) 2 (7.4) 15 (55.6) 12 (44.4) 23 (85.2) 4 (14.8)

Total 47 (81.0) 11 (19.0) 28 (48.3) 30 (51.7) 30 (51.7) 28 (48.3)

PL-LNM (-)

PT-LNM (-) 0 180 (34.5) 342 (65.5) <0.001 6 (1.1) 516 (98.9) <0.001 9 (1.7) 513 (98.3) <0.001

PT-LNM (+) 1 71 (74.0) 25 (26.0) 24 (25) 72 (75) 15 (15.6) 81 (84.4)

≥2 52 (85.2) 9 (14.8) 23 (37.7) 38 (62.3) 30 (49.2) 31 (50.8)

Total 303 (44.6) 376 (55.4) <0.001 53 (7.8) 626 (92.2) <0.001 54 (8.0) 625 (92.0) <0.001
fr
Ipa-LNM ipsilateral paratracheal lymph node metastasis, Cpa-LNM contralateral paratracheal lymph node metastasis, PL-LNM prelaryngeal lymph node metastasis, PT-LNM pretracheal lymph
node metastasis.
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two metastatic prelaryngeal and/or pretracheal lymph nodes

occurred. The larger the number of metastatic prelaryngeal and/

or pretracheal lymph nodes was, the more likely paratracheal lymph

node metastasis was to occur. More studies are necessary to validate

the results of the retrospective study.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving human participants were reviewed and

approved by Medical Ethics Committee of The Third People’s

Hospital of Chengdu. The patients/participants provided their

written informed consent to participate in this study.
Author contributions

Conceptualization: BW, C-RZ, YF, HL, X-MY and JW.

Methodology: BW, C-RZ and YF. Software: BW and YF.

Validation: C-RZ, HL and X-MY. Formal analysis: BW and C-

RZ. Data curation: BW and C-RZ. Writing—original draft

preparation: BW and C-RZ. Writing—review and editing: YF and

HL. Visualization: X-MY. Supervision: X-MY and JW. Project

administration: X-MY and JW. Funding acquisition: BW and JW.

All authors have read and agreed to the published version of the

manuscript. All authors contributed to the article and approved the

submitted version.
Frontiers in Endocrinology 10
Funding

BW was supported by a nonprofit fund from CHINA HEALTH

PROMOTION FOUNDATION. JW was supported by a grant from

Scientific Research Fund of the Department of Science and

Technology of Chengdu City (2015-HM01-00376-SF) and Science

and Technology Program of Science & Technology Department of

Sichuan Province (2015JY0190). The funding bodies had no role in

the conception of the study, in the collection, analysis, and

interpretation of data, in writing the manuscript and in the

approval of the publication.
Acknowledgments

The authors thank the patients for their participation.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Eun YG, Lee YC, Kwon KH. Predictive factors of contralateral paratracheal
lymph node metastasis in papillary thyroid cancer: prospective multicenter study.
Otolaryngol Head Neck Surg (2014) 150(2):210–5. doi: 10.1177/0194599813514726

2. Chen Q, Zou XH, Wei T, Huang QS, Sun YH, Zhu JQ. Prediction of ipsilateral and
contralateral central lymph node metastasis in unilateral papillary thyroid carcinoma: a
retrospective study.Gland Surg (2015) 4(4):288–94. doi: 10.3978/j.issn.2227-684X.2015.05.06

3. Zhu J, Zheng J, Li L, Huang R, Ren H, Wang D, et al. Application of machine
learning algorithms to predict central lymph node metastasis in T1-T2, non-invasive,
and clinically node negative papillary thyroid carcinoma. Front Med (Lausanne) (2021)
8:635771. doi: 10.3389/fmed.2021.635771

4. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE,
et al. 2015 American Thyroid association management guidelines for adult patients
with thyroid nodules and differentiated thyroid cancer: The American thyroid
association guidelines task force on thyroid nodules and differentiated thyroid
cancer. Thyroid (2016) 26(1):1–133. doi: 10.1089/thy.2015.0020

5. Roh JL, Kim JM, Park CI. Central cervical nodal metastasis from papillary thyroid
microcarcinoma: pattern and factors predictive of nodal metastasis. Ann Surg Oncol
(2008) 15(9):2482–6. doi: 10.1245/s10434-008-0044-6

6. Zhou L, Li H, Liang W, Gao C, Chen B. Pretracheal-laryngeal lymph nodes in
frozen section predicting contralateral paratracheal lymph nodes metastasis. Eur J Surg
Oncol (2020) 46(10 Pt A):1829–34. doi: 10.1016/j.ejso.2020.06.048

7. Tan Z, Ge MH, Zheng CM, Wang QL, Nie XL, Jiang LH. The significance of
delphian lymph node in papillary thyroid cancer. Asia Pac J Clin Oncol (2017) 13(5):
e389–93. doi: 10.1111/ajco.12480
8. Yan Y, Wang Y, Liu N, Duan Y, Chen X, Ye B, et al. Predictive value of the
delphian lymph node in cervical lymph node metastasis of papillary thyroid carcinoma.
Eur J Surg Oncol (2021) 47(7):1727–33. doi: 10.1016/j.ejso.2021.02.010

9. Zhu J, Huang R, Yu P, Hu D, Ren H, Huang C, et al. Clinical implications of
delphian lymph node metastasis in papillary thyroid carcinoma. Gland Surg (2021) 10
(1):73–82. doi: 10.21037/gs-20-521

10. Wang B, Zhu CR, Liu H, Yao XM, Wu J. Relationship between pretracheal and/
or prelaryngeal lymph node metastasis and paratracheal and lateral lymph node
metastasis of papillary thyroid carcinoma: A meta-analysis. Front Oncol (2022)
12:950047. doi: 10.3389/fonc.2022.950047

11. Kim WW, Yang SI, Kim JH, Choi YS, Park YH, Kwon SK. Experience and
analysis of delphian lymph node metastasis in patients with papillary thyroid
carcinoma. World J Surg Oncol (2012) 10:226. doi: 10.1186/1477-7819-10-226

12. Lee YC, Shin SY, Kwon KH, Eun YG. Incidence and clinical characteristics of
prelaryngeal lymph node metastasis in papillary thyroid cancer. Eur Arch
Otorhinolaryngol (2013) 270(9):2547–50. doi: 10.1007/s00405-013-2471-7

13. Zhao WJ, Luo H, Zhou YM, Dai WY, Zhu JQ. Evaluating the effectiveness of
prophylactic central neck dissection with total thyroidectomy for cN0 papillary thyroid
carcinoma: An updated meta-analysis. Eur J Surg Oncol (2017) 43(11):1989–2000.
doi: 10.1016/j.ejso.2017.07.008

14. Zhao W, He L, Zhu J, Su A. A nomogram model based on the preoperative
clinical characteristics of papillary thyroid carcinoma with hashimoto's thyroiditis to
predict central lymph node metastasis. Clin Endocrinol (Oxf) (2021) 94(2):310–21.
doi: 10.1111/cen.14302
frontiersin.org

https://doi.org/10.1177/0194599813514726
https://doi.org/10.3978/j.issn.2227-684X.2015.05.06
https://doi.org/10.3389/fmed.2021.635771
https://doi.org/10.1089/thy.2015.0020
https://doi.org/10.1245/s10434-008-0044-6
https://doi.org/10.1016/j.ejso.2020.06.048
https://doi.org/10.1111/ajco.12480
https://doi.org/10.1016/j.ejso.2021.02.010
https://doi.org/10.21037/gs-20-521
https://doi.org/10.3389/fonc.2022.950047
https://doi.org/10.1186/1477-7819-10-226
https://doi.org/10.1007/s00405-013-2471-7
https://doi.org/10.1016/j.ejso.2017.07.008
https://doi.org/10.1111/cen.14302
https://doi.org/10.3389/fendo.2023.1156664
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Wang et al. 10.3389/fendo.2023.1156664
15. Zheng H, Lai V, Lu J, Kang JK, Chou J, Burman KD, et al. Clinical factors
predictive of lymph node metastasis in thyroid cancer patients: A multivariate analysis.
J Am Coll Surg (2022) 234(4):691–700. doi: 10.1097/XCS.0000000000000107

16. Zhang K, Qian L, Chen J, Zhu Q, Chang C. Preoperative prediction of central
cervical lymph node metastasis in fine-needle aspiration reporting suspicious papillary
thyroid cancer or papillary thyroid cancer without lateral neck metastasis. Front Oncol
(2022) 12:712723. doi: 10.3389/fonc.2022.712723

17. ChenW, Li Z, Zhu J, Lei J, Wei T. Unilateral papillary thyroid carcinoma treated
with contralateral central lymph node dissection: A nomogram to aid in decision-
making. Med (Baltimore) (2020) 99(38):e22200. doi: 10.1097/MD.0000000000022200

18. Liu N, Yang Y, Chen B, Li L, Zeng Q, Sheng L, et al. The extent of therapeutic
central compartment neck dissection in unilateral cT1N1a or cT2N1a papillary thyroid
carcinoma. Cancer Manag Res (2020) 12:12801–9. doi: 10.2147/CMAR.S273316

19. Resta L, Micheau C, Cimmino A. Prognostic value of the prelaryngeal node in
laryngeal and hypopharyngeal carcinoma. Tumori (1985) 71(4):361–5. doi: 10.1177/
030089168507100407

20. Tomik J, Skladzien J, Modrzejewski M. Evaluation of cervical lymph node
metastasis of 1400 patients with cancer of the larynx. Auris Nasus Larynx (2001) 28
(3):233–40. doi: 10.1016/s0385-8146(00)00116-4

21. Kim DH, Kim SW, Hwang SH. Predictive value of delphian lymph node
metastasis in the thyroid cancer. Laryngoscope (2021) 131(9):1990–6. doi: 10.1002/
lary.29426

22. Iyer NG, Kumar A, Nixon IJ, Patel SG, Ganly I, Tuttle RM, et al. Incidence and
significance of delphian node metastasis in papillary thyroid cancer. Ann Surg (2011)
253(5):988–91. doi: 10.1097/SLA.0b013e31821219ca

23. Qi Q, Xu P, Zhang C, Guo S, Huang X, Chen S, et al. Nomograms combining
ultrasonic features with clinical and pathological features for estimation of delphian
lymph node metastasis risk in papillary thyroid carcinoma. Front Oncol (2021)
11:792347. doi: 10.3389/fonc.2021.792347

24. Tavares MR, Cruz JA, Waisberg DR, Toledo SP, Takeda FR, Cernea CR, et al.
Lymph node distribution in the central compartment of the neck: an anatomic study.
Head Neck (2014) 36(10):1425–30. doi: 10.1002/hed.23469

25. Ofo E, Thavaraj S, Cope D, Barr J, Kapoor K, Jeannon JP, et al. Quantification of
lymph nodes in the central compartment of the neck: a cadaveric study. Eur Arch
Otorhinolaryngol (2016) 273(9):2773–8. doi: 10.1007/s00405-015-3827-y

26. Roh JL, Kim JM, Park CI. Central lymph node metastasis of unilateral
papillary thyroid carcinoma: patterns and factors predictive of nodal metastasis,
Frontiers in Endocrinology 11
morbidity, and recurrence. Ann Surg Oncol (2011) 18(8):2245–50. doi: 10.1245/
s10434-011-1600-z

27. Chen Q, Wei T, Wang XL, Li ZH, Du ZH, Zhu JQ. The total number of
prelaryngeal and pretracheal lymph node metastases: is it a reliable predictor of
contralateral central lymph node metastasis in papillary thyroid carcinoma? J Surg
Res (2017) 214:162–7. doi: 10.1016/j.jss.2015.02.056

28. Tuttle RM, Morris LF, Haugen BR, Shah JP, Sosa JA, Rohren E, et al. AJCC
cancer staging manual, eighth edition. New York: Springer International Publishing
(2017).

29. Perrier ND, Brierley JD, Tuttle RM. Differentiated and anaplastic thyroid
carcinoma: Major changes in the American joint committee on cancer eighth edition
cancer staging manual. CA Cancer J Clin (2018) 68(1):55–63. doi: 10.3322/caac.21439

30. Wei T, Chen R, Zou X, Liu F, Li Z, Zhu J. Predictive factors of contralateral
paratracheal lymph node metastasis in unilateral papillary thyroid carcinoma. Eur J
Surg Oncol (2015) 41(6):746–50. doi: 10.1016/j.ejso.2015.02.013

31. Leboulleux S, Rubino C, Baudin E, Caillou B, Hartl DM, Bidart JM, et al.
Prognostic factors for persistent or recurrent disease of papillary thyroid carcinoma
with neck lymph node metastases and/or tumor extension beyond the thyroid capsule
at initial diagnosis. J Clin Endocrinol Metab (2005) 90(10):5723–9. doi: 10.1210/jc.2005-
0285

32. Shin JH, Ha TK, Park HK, Ahn MS, Kim KH, Bae KB, et al. Implication of
minimal extrathyroidal extension as a prognostic factor in papillary thyroid carcinoma.
Int J Surg (2013) 11(9):944–7. doi: 10.1016/j.ijsu.2013.06.015

33. Radowsky JS, Howard RS, Burch HB, Stojadinovic A. Impact of degree of
extrathyroidal extension of disease on papillary thyroid cancer outcome. Thyroid
(2014) 24(2):241–4. doi: 10.1089/thy.2012.0567

34. Li X, Duan Y, Liu D, Liu H, Zhou M, Yue K, et al. Diagnostic model
incorporating clinicopathological characteristics of delphian lymph node metastasis
risk profiles in papillary thyroid cancer. Front Endocrinol (Lausanne) (2021) 12:591015.
doi: 10.3389/fendo.2021.591015

35. Zhu Y, Lin J, Yan Y, Zheng K, Zhang H, Wu K, et al. Delphian lymph node
metastasis is a novel indicator of tumor aggressiveness and poor prognosis in papillary
thyroid cancer. J Surg Oncol (2021) 123(7):1521–8. doi: 10.1002/jso.26380

36. Wang B, Wen XZ, Zhang W, Qiu M. Clinical implications of delphian lymph
node metastasis in papillary thyroid carcinoma: a single-institution study, systemic
review and meta-analysis. J Otolaryngol Head Neck Surg (2019) 48(1):42. doi: 10.1186/
s40463-019-0362-7
frontiersin.org

https://doi.org/10.1097/XCS.0000000000000107
https://doi.org/10.3389/fonc.2022.712723
https://doi.org/10.1097/MD.0000000000022200
https://doi.org/10.2147/CMAR.S273316
https://doi.org/10.1177/030089168507100407
https://doi.org/10.1177/030089168507100407
https://doi.org/10.1016/s0385-8146(00)00116-4
https://doi.org/10.1002/lary.29426
https://doi.org/10.1002/lary.29426
https://doi.org/10.1097/SLA.0b013e31821219ca
https://doi.org/10.3389/fonc.2021.792347
https://doi.org/10.1002/hed.23469
https://doi.org/10.1007/s00405-015-3827-y
https://doi.org/10.1245/s10434-011-1600-z
https://doi.org/10.1245/s10434-011-1600-z
https://doi.org/10.1016/j.jss.2015.02.056
https://doi.org/10.3322/caac.21439
https://doi.org/10.1016/j.ejso.2015.02.013
https://doi.org/10.1210/jc.2005-0285
https://doi.org/10.1210/jc.2005-0285
https://doi.org/10.1016/j.ijsu.2013.06.015
https://doi.org/10.1089/thy.2012.0567
https://doi.org/10.3389/fendo.2021.591015
https://doi.org/10.1002/jso.26380
https://doi.org/10.1186/s40463-019-0362-7
https://doi.org/10.1186/s40463-019-0362-7
https://doi.org/10.3389/fendo.2023.1156664
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Prelaryngeal and/or pretracheal lymph node metastasis could help to identify papillary thyroid carcinoma with intermediate risk from unilateral lobe cT1-2N0 papillary thyroid carcinoma
	Introduction
	Patients and methods
	Patients
	Indications for surgery and surgical procedure
	Data collection
	Statistical analysis

	Result
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


