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Lateral lymph node metastasis in papillary thyroid
cancer

Is there a difference between PTC and PTMC?
Wenli Ma, BM2P<d| Yehao Guo, BM=4¢, Tebo Hua, MD?, Linlin Li, BM9, Tian Lv, MM®4, Jiafeng Wang, MD?P-c.d*

Abstract

Papillary thyroid carcinoma (PTC) and papillary thyroid microcarcinoma (PTMC) are generally characterized as less invasive fog
of thyroid cancer with favorable prognosis. However, once lateral cervical lymph node metastasis takes place, the prognosis may
be significantly impacted. The purpose of this study was to evaluate whether there is a difference in the pattern of lateral lymph
node metastasis between PTC and PTMC. A retrospective analysis was performed for PTC and PTMC patients that underwent
central area dissection and unilateral lateral neck lymph node dissection (II-V area) between January 2020 and December 2021.
Compared with PTMC group, the PTC group exhibited higher incidence of capsule invasion, extrathyroid invasion and lymphatic
vessel invasion. Both the number and rate of central lymph nodes metastasis were elevated in the PTC group. While the number
of lateral cervical lymph node metastasis was higher, the metastasis rate did not demonstrate significant difference. No significant
differences were identified in the lymph node metastasis patterns between the 2 groups. The determination of the extent of lateral
neck lymph node dissection solely based on the tumor size may be unreliable, as PTC and PTMC showed no difference in the
number and pattern of lateral neck metastasis. Additional clinical data are warranted to reinforce this conclusion. For patients
categorized as unilateral, bilateral, or contralateral cervical lymph node metastasis (including level I, I, lll, IV, or V) or retropharyngeal
lymph node metastasis who require unilateral lateral neck dissection, the size of the primary tumor may not need to be a central
consideration when assessing and deciding the extent of lateral neck dissection.

Abbreviations: BM| = body mass index, CLN = central lymph nodes, CLND = central LN dissection, CLNM = cervical lymph
node metastasis, FNAB = fine needle aspiration biopsy, LLN = lateral ymph nodes, LLND = lateral LN dissection, LNM = lymph node
metastasis, MS-CMLN = maximum short diameter of cervical metastatic lymph nodes, N1b = unilateral, bilateral, or contralateral
cervical lymph node metastasis (including level I, Il, I, IV, or V) or retropharyngeal lymph node metastasis, PTC = papillary thyroid
carcinoma, PTMC = papillary thyroid microcarcinoma, TLN = total lymph nodes, TSH = thyroid-stimulating hormone.

Keywords: lateral lymph node metastasis, lateral neck lymph node dissection, N1b, papillary thyroid carcinoma, papillary thyroid
microcarcinoma

accounting for 80% of thyroid malignancies. PTC has become
one of the most prevalent tumors in China,® but it is less
aggressive by nature and usually has a better prognosis, with
a 5-year disease-specific survival rate of >98%.! What remains
to be addressed, is the common complication of lymph node
metastasis.®! Papillary thyroid microcarcinoma (PTMC) refers
to PTC whose maximum diameter is not larger than 1cm.” In

1. Introduction

In recent decades, there has been a noticeable increase in the
incidence of thyroid cancer across diverse populations glob-
ally, and this trend as also been reflected in that of papillary
thyroid cancer.l>?!

Thyroid cancer is a common endocrine malignancy, of which

papillary thyroid carcinoma (PTC) is the most common subtype,

WM and YG contributed equally to this work.

This study was supported in part by grants from the Basic Public Welfare
Research Program Foundation of Zhejiang Province (Grant number:
LGF22H160049, to Jiafeng Wang).

The authors have no conflicts of interest to disclose.

Data sharing not applicable to this article as no datasets were generated or analyzed
during the current studly.

@ Graduate School of Bengbu Medical University, Bengbu, China, ® Zhejiang
Provincial People’s Hospital Bijie Hospital, Bijie, China, ¢ Otolaryngology

& Head and Neck Center, Cancer Center, Department of Head and Neck
Surgery, Zhejiang Provincial People’s Hospital, Affiliated People’s Hospital,
Hangzhou Medical College, Hangzhou, China, ¢ Key Laboratory of Endocrine
Gland Diseases of Zhejiang Province, Hangzhou, China, ¢ Wenzhou Medical
University, Wenzhou, China, " Department of Thyroid Breast Surgery, Ningbo
Medical Centre Lihuili Hospital, Ningbo, China, ¢ Hangzhou Normal University,
Hangzhou, China.

recent years, developments in diagnosis and treatment methods

* Correspondence: Jiafeng Wang, Graduate School of Bengbu Medical
University, Bengbu, China, Zhejiang Provincial People’s Hospital Bijie Hospital,
Bijiie, China, Otolaryngology & Head and Neck Center, Cancer Center, Department
of Head and Neck Surgery, Zhejiang Provincial People’s Hospital, Affiliated
People’s Hospital, Hangzhou Medical College, Hangzhou, China, Key Laboratory
of Endocrine Gland Diseases of Zhejiang Province, Hangzhou, China (e-mail:
wangjiafeng@hmc.edu.cn).

Copyright © 2024 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

How to cite this article: Ma W, Guo Y, Hua T, Li L, Lv T, Wang J. Lateral lymph
node metastasis in papillary thyroid cancer: Is there a difference between PTC
and PTMC? Medicine 2024;103:17(e37734).

Received: 10 October 2023 / Received in final form: 4 February 2024 / Accepted:
6 March 2024

http://dx.doi.org/10.1097/MD.0000000000037734


mailto:
https://orcid.org/0009-0002-4999-3501
mailto:
mailto:
mailto:
mailto:
https://orcid.org/0000-0002-2360-5032
mailto:wangjiafeng@hmc.edu.cn
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Ma et al. ® Medicine (2024) 103:17

along with patient awareness have contributed to detections of
PTC or PTMC during early stages.[? Researchers like Feng et
al®l have posited that distinctions may exist between PTC and
PTMC, which is supported by studies demonstrating differences
between PTC and PTMC concerning lymph node metastasis in
the central area.”” Given that preoperative evaluation are com-
monly done with noninvasive ultrasound, the presence of cervi-
cal lymph node metastasis (CLNM) is harder to determine due
to being more concealed anatomically. This brings significance
to findings by Feng et al'” that suggested PTC has a stronger
tendency of lymph node metastasis (CLNM) in the central
region. Our study builds upon this information and gauges risks
of CLNM by incorporates assessment through presence and
extent of lateral cervical lymph node metastasis that is more
easily detected, and may thus be more practical clinically.

Lateral cervical lymph node metastasis is one of the major
factors affecting patient prognosis. While early lateral cervical
lymph node metastasis may not significantly affect prognosis, it
is considered a predictor for progression and recurrence.!'!! In
addition, different treatment methods and protocols can pro-
duce different prognostic outcomes depending on the type of
pathology and characteristics of the lateral cervical lymph node
metastases (LNM).[2131 Therefore, this study aimed to investi-
gate the differences in lateral cervical lymph node metastasis in
PTC and PTMC to provide a reference for clinical treatment
and prognostic evaluation involving potential CLNM.

2. Materials and methods

2.1. Patient selection

A retrospective study was conducted for pN1b PTC patients
who simultaneously underwent total thyroidectomy, central LN
dissection (CLND), and ipsilateral therapeutic lateral LN dissec-
tion (LLND) from January 2020 to November 2021 at Zhejiang
Provincial People’s Hospital.

The exclusion criteria were previous thyroid surgery, lack
of detailed levels and sublevels of neck compartments, mixed
histological types, underwent bilateral therapeutic lateral LN
dissection, and underwent robotic or endoscopic lateral LN
dissection. Detailed inclusion and exclusion criteria and the
resulting number of patients after each selection step are shown
in Figure 1. After exclusion, this study enrolled 172 patients
with pN1b PTC. The patients were divided into 2 groups: the
PTMC group whose maximum diameter of the primary tumor
was <1cm and the PTC group whose maximum diameter was
larger than 1cm. Data from PTMC and PTC groups were com-
pared. The study was approved by the medical ethics review
committee at Zhejiang Provincial People’s Hospital.

2.2. Surgical strategy

Physical examination, ultrasound, and enhanced computed
tomography (if no contraindication) were routinely performed
on all patients. Positive imaging findings should be addressed
using US-guided fine needle aspiration biopsy or fast-frozen
pathology to confirm lateral neck disease. All unilateral, bilat-
eral, or contralateral cervical lymph node metastasis (including
level I, I, II1, IV, or V) or retropharyngeal lymph node metastasis
(N1b) PTC patients received total thyroidectomy, CLND (level
VI), and LLND (levels II-V). Classification of the neck nodes
was according to the American Thyroid Association Consensus
Review and Statement Regarding the Anatomy, Terminology,
and Rationale for Lateral Neck Dissection in Differentiated
Thyroid Cancer.

2.3. Data extraction and analysis

First, the following variables were analyzed between the PTMC
and PTC groups: gender, age at diagnosis, maximum tumor
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diameter, maximum short diameter of metastatic lymph nodes,
tumor location in the thyroid gland, multifocality, bilaterality,
capsular invasion, extrathyroidal extension (ETE), lymphovas-
cular invasion, thyroiditis, metastatic CLN count and ratio.
Second, the LLNM pattern including metastatic LLN count
and ratio, the distribution of LLNM in each level, and multi-
level LLNM were also compared between the PTMC and PTC
groups.

2.4. Statistical analysis

Statistical analysis was performed using SPSS Version 26.0
for Mac (IBM, USA). Quantitative data are presented as
mean = standard deviation. Between-group differences con-
cerning categorical variables were assessed with Chi-squared
test or Fisher exact test. Univariate and multivariate anal-
ysis was performed to identify variables associated with
central lymph node metastasis. Between-group differences
associated with P values <.05 were considered to be statisti-
cally significant.

3. Results

Thyroidectomy, central ventricular neck dissection (VI level),
and selective unilateral neck dissection (II-V level) were per-
formed. All postoperative pathology were of N1b PTC. The
patients were divided into PTMC (primary tumor size <10 mm)
group and PTC group, PTMC group (n=67) and PTC group
(n=105). There were 35 females (52.9%) and 32 males

Underwent thyroid surgery for the treatment of thyroid carcinoma
between 2020.01 and 2021.12

2053 cases

1857 Patients with nonpathologic N1b PTC

Papillary thyroid carcinoma with pN1b metastatic lymph nodes in the

lateral neck

196cases

24 Excluded

16 underwent bilateral therapeutic lateral LN dissection

10 lack of detailed levels and sublevels of neck compartments
6 underwent robotic or endoscopic lateral LN dissection

2 mixed histological types

4

Papillary thyroid carcinoma with pNla metastatic lymph nodes in the

lateral neck

172cases

Figure 1. Flow diagram of literature search. LN = lymph node, PTC = papil-
lary thyroid carcinoma.
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(47.1%) in the PTMC group and 47 females (40.8%) and 58
males (49.2%) in the PTC group. The average age of PTMC
group was 42.33 and 40.76 years old for PTC group. Compared
with PTMC group, there were more thyroid capsule invasion,
extraglandular invasion, and vascular lymphatic invasion in
PTC group. The maximum short diameter of cervical metastatic
lymph nodes (MS-CMLN [mm]) in PTC group was larger than
that in PTMC group. The number of metastatic central lymph
nodes (metastatic CLN count) and the ratio of metastatic cen-
tral lymph nodes (metastatic CLN ratio) in PTC group were
higher than those in PTMC group, that is, PTC group is more
likely to have central lymph node metastasis than PTMC group,
and once central lymph node metastasis occurs, the number of
central lymph node metastasis in PTC group will be more than
that in PTMC group.

There was no significant difference in multifocal, bilateral
cervical lymph node metastasis, upper 1/3 gland involvement,
and Hashimoto thyroiditis (Table 1). Among the above fac-
tors, thyroid capsule invasion, extraglandular invasion, and
vascular lymphatic invasion were more frequent in PTC group

Clinicopathologic variables of 172 patients with PTC according
to tumor size.

PTMC PTC P

Variables N =67 N =105 values Xt

Gender (male) 32 (47.1%) 58 (49.2%) 783 0.076

Age (y) 4233 +12.44 40.76 = 14.51 467 0.729

BMI 23.30 +3.38 2471 =417 .022 2.314

Maximum tumor 6.60 + 2.59 20.21 = 13.11 <.001 9.551
diameter (mm)

Bilaterality 25 (37.3%) 45 (42.9%) 470 0.521

Multifocality 33 (49.3%) 54 (51.4%) 781 0.077

Capsular invasion 25 (37.3%) 74 (70.5%) <.001 18.413

Extrathyroidal 6 (9.0%) 41 (39.0%) <.001 18.651
extension

Lymphovascular 8 (11.9%) 39 (37.1%) <.001 13.082
invasion

Upper third lobe 40 (59.7%) 57 (54.3%) 485 0.488
involvement

Thyroiditis 18 (26.9%) 34 (32.4%) 442 0.590

MS-CMLN (mm) 7.07 +2.86 8.73+5.20 .018 2.389

Positive CLN 52 (77.6%) 92 (87.6%) .083 3.005
metastasis

Metastatic CLN 313 +3.46 5.62 + 5.61 .001 3.251
count

Metastatic CLN 0.39+0.34 0.57 +0.34 .001 3.308
ratio

BMI = body mass index, CLN = central lymph nodes, MS-CMLN = maximum short diameter of
cervical metastatic lymph nodes, PTC = papillary thyroid carcinoma, PTMC = papillary thyroid
microcarcinoma.
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(P <.001). The maximum short diameter of cervical metastatic
lymph nodes (MS-CMLN [mm]) was larger (P <.01), the num-
ber of metastatic central lymphoid nodules (metastatic CLN
count) and the ratio of metastatic central lymphoid nodules
(metastatic CLN ratio) in PTC group were higher than those
in PTMC group (P < .001), yielding significant statistical differ-
ences compared with PTC group.

We further summarized the diffusion pattern of lateral
lymph node metastasis. The II-V area was involved in 35
cases (52.2%), 48 cases (71.6%), 48 cases (71.6%), and 8
cases (11.9%) in the PTMC group, and 55 cases (52.4%),
85 cases (81.0%), 82 cases (78.1%), and 14 cases (13.3%)
in the PTC group, respectively (Fig. 2). There was no signif-
icant difference in the proportion of cervical lymph nodes
between PTMC and PTC groups (P =.985, .155, .337, and
.790 for II, II1, IV, and V segments, respectively). There was
some statistical difference between PTMC and PTC in the
metastatic LLN count (P < .035), but there was no signifi-
cant difference in the metastatic LLN ratio. This suggests
the probability of lateral cervical lymph node metastasis in
PTMC and PTC is the same, but once lateral cervical lymph
node metastasis occurs, the number of metastatic lateral cer-
vical lymph nodes in PTC is more than that in PTMC. There
was no significant difference between cervical levels II, III,
IV, and V (Table 2).

There were 19 (28.4%), 26 (38.8%), 20 (29.9%), and
2 cases (3.0%) involved 2 to 4 cervical lymph node zones in
PTMC group, and 26 cases (24.8%), 34 cases (32.4%), 38
cases (36.2%), and 7 cases (6.7%) in PTC group, respectively
(Fig. 3). There was no significant difference in the number of
lateral cervical lymph nodes involved in metastatic lymph nodes
between PTMC and PTC groups (P = .985,.155,.337,and .790,
respectively), that is, once lateral cervical lymph node metasta-
sis occurred, the regions of cervical lymph nodes involved by
PTMC and PTC were the same (Table 3).

We further analyzed the number of lymph nodes dissected,
and found that the number of lymph nodes dissected in the cen-
tral, lateral neck and total in the PTMC group was less than that
in the PTC group, and the difference was statistically significant
(P =.000,.007,.001) (Table 4).

4. Discussion

There were differences between PTMC and PTC groups con-
cerning thyroid capsule invasion, extraglandular invasion, the
maximum short diameter of lymphatic vessels and cervical met-
astatic lymph nodes (MS-CMLN [mm]), the number of meta-
static central lymph nodes (metastatic CLN) and the ratio of
metastatic CLN. However, there was no significant difference in
the number and mode of multi-focus, involving the upper lobe,
bilateral cervical lymph node metastasis, and lateral cervical
lymph node metastasis between the 2 groups.
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Figure 2. The pattern of lateral lymph node metastasis. PTC = papillary thyroid carcinoma, PTMC = papillary thyroid microcarcinoma.
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papillary thyroid carcinoma, PTMC = papillary thyroid microcarcinoma.

The pattern of lateral lymph node metastasis in 172 patients
with PTC according to tumor size.

The number of affected levels of lateral lymph node metastasis
in 172 patients with PTC according to tumor size.

PTMC PTC PTMC PTC
Variables N =67 N =105 Pvalues ¥t Number of affected levels N =67 N =105 Pvalues x>
Metastatic LLN count 4.40 +3.14 591 +526 .035 2.120 1-level 19 (28.4%) 26 (24.8%) 601 0.274
Metastatic LLN ratio 0.14+0.10 0.16 = 0.11 225 1.22 2-levels 26 (38.8%) 34 (32.4%) .389 0.743
Lever Il metastasis 35 (52.2%) 55 (62.4%) .985 0.000 3-levels 20(29.9%) 38 (36.2%) .391 0.736
Lever Il metastasis 48 (71.6%) 85 (81.0%) 155 2.022 4-levels 2(3.0%) 7(6.7%) 485" —
Lever IV metastasis 48 (71.6%) 82 (78.1%) 337 0.923
Lever V metastasis 8 (11.9%) 14 (13.3%) 790 0.071 PTC = papillary thyroid carcinoma, PTMC = papillary thyroid microcarcinoma.

LLN = lateral lymph nodes, PTC = papillary thyroid carcinoma, PTMC = papillary thyroid
microcarcinoma.

Most PTMC behave in a relatively nonaggressive fashion,
with a 15-year specific survival rate of 99% and a recurrence
rate of 5%.!"Y However, some PTMC exhibit aggressive behav-
ior at initial diagnosis, such as ETE and LLNM.!"5! For example,
in our study, 72.6% of patients had multilevel LLNM. Lymph
node metastases are a critical prognostic indicator in PTC. Both
CLNM and LLNM increase the risk of recurrence, with LLNM
additionally elevating the risk of distant metastasis and thus
higher mortality.!'®l The occurrence of LLNM significantly raises
the rate of postoperative complications.!'” Thus, for patients
requiring lateral cervical lymph node dissection in N1b PTMC,
the relationship between functional protection and tumor safety
should be fully evaluated to select the appropriate scope of sur-
gical dissection.

Since the removal of lymph nodes in area V may lead to
complications associated with paraspinal nerve injury, such
as “shoulder syndrome”: drooping of the shoulder joint and
inability to raise the arm more than 90°," such procedure
may yield negative impacts on the patient’s social activities and
quality of life. Therefore, whether dissection for level V should
be routinely performed remains controversial.'”?% Kim et al!'®!
reviewed the data of 646 patients with N1b papillary thyroid
cancer and found that there was no statistically significant
difference in the recurrence rate between patients undergoing
selective neck dissection (levels II—IV) and modified radical
neck dissection encompassing (levels [I—V) surgery. Yang et al
object to routine V-region lymph node dissection in patients
with N1bPTMC citing a relatively low incidence of V-level
metastasis and recurrence.?'23! Although the cited incidence
is consistent with the results obtained in this study, the risk
of global local recurrence rate is significantly increased when
there are 3 levels of metastasis present where 1 includes level
V metastasis. Thus, when metastasis transpires at level V, even
if metastasis is only detected in 1 or 2 levels, it leads to a neg-
ative impact on the local recurrence rate.?!! Therefore, accu-
rately assessing the involvement of V level in lateral neck is

*The 2 value could not be calculated.

Comparison of the number of dissected lymph nodes in 172 PTC
patients.

PTMC PTC
Variables N =67 N =105 Pvalues t
Dissected CLN count 7.73 + 4169 9.33 + 6.693 .000 1.753
Dissected LLN count ~ 31.18 + 10.505  36.45 + 19.149 .007 2.061
Dissected TLN count ~ 38.90 +11.510  45.74 + 23.713 .001 2.202

CLN = central lymph nodes, PTC = papillary thyroid carcinoma, PTMC = papillary thyroid
microcarcinoma, TLN, total lymph nodes.

paramount. This assessment underpins our principle of meticu-
lously cleaning level V.

Arora et al?¥ previously compared PTMC with PTC finding
no significant difference in multifocal tumor, ETE, lymphovascu-
lar invasion, and LN metastasis between the 2 groups. However,
this study did reveal distinctions in extraglandular invasion
between the 2 groups. This discrepancy may be attributed to
the fact that our patient was classified as N1b and underwent
total thyroidectomy, CLND, and ipsilateral therapeutic LLND.
Consequently, our patient group might be characterized as being
at a more advanced stage.

Recent active monitoring cohort studies have demonstrated
that the median doubling time of PTC metastatic lymph nodes
is 2.2 years, with a median growth rate of 1.4 mm/yr.!>>2¢! This
implies that the discovery of a lesion could indicate that it has
been growing for an extended period. Additionally, lateral neck
lymph node metastases are more likely to be detected preop-
eratively than smaller lesions. The higher ETE rate in the PTC
group is also self-evident, as larger tumors have increased oppor-
tunities to invade the thyroid gland. In this study, although the
PTC group required a more extensive lymph node clearance
than the PTMC group in both central and lateral neck regions,
possibly due to larger tumor sizes in the PTC group, which are
a known risk factor for lymph node metastasis. There was no
significant difference in the number or mode of lateral neck
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lymph node metastasis between the 2 groups. Lateral LN metas-
tasis in both groups most frequently involved levels III and IV,
which is consistent with previous reports."” Zhu et al?” found
that gender, maximum tumor diameter, and lesion location sig-
nificantly influenced LLNM. Similarly, Feng et al?¥! identified
tumor size, number, and lesion location as independent predic-
tors of LLNM, while Zhuo et al®! highlighted gender, tumor
size, tumor shape, vascularity of lymph nodes, and lymph node
location as independent risk factors for LLNM. Wang et al>*!
concluded that multiplicity was an independent risk factor for
both central lymph node metastasis (CLNM) and LLNM. In
their study, Liu et al! identified microscopic mETE, multifo-
cality, serum thyroid-stimulating hormone levels, CLNM, and
tumor size as risk factors for LLNM.

Our results show that although the larger primary tumor is
associated with higher T stage and higher number of metastatic
lymph nodes in the central area, it does not affect the number
and pattern of lateral cervical lymph node metastasis. This
implies that when surgeons decide on the type of lateral neck
dissection, tumor size alone should not be used as an index to
exclude tumor metastasis. Therefore, the treatment of PTMC
with lateral cervical lymph node metastasis is no different from
that of PTC with lateral lymph node metastasis larger than 1cm,
since the choice of selective and modified radical lateral lymph
node dissection should not be guided solely by the size of the
primary tumor.

However, our research is not without limitations. First, the
study is a single-center retrospective study in which the num-
ber of participants is moderate, which may hinder the general-
izability of our findings. Second, the number of PTMC cases is
less than that of PTC, potentially leading to statistical biases.
Finally, the study only involved the clearance of lymph nodes
with confirmed metastasis or lymph nodes deemed suspicious
preoperatively. We did not dissect some patients with contra-
lateral lymph node metastasis who were not evaluated, or were
evaluated before the operation. As a result, some occult lymph
node metastases may have been overlooked. A more robust
dataset and additional research will be necessary to address
these challenges.
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