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The purpose of this retrospective study was to evaluate the clinicopathological fea-
tures of papillary thyroid microcarcinoma (PTMC) and the lymph node metastasis 
of PTMC. 
We retrospectively reviewed a total of 1433 patients with PTMC. The analysis data 
including demographics, tumor size, multifocality, bilateral, invasion capsule and 
Hashimoto’s thyroiditis were collected from XinJiang, China. 
Univariate and multivariate analyses were performed to identify the clinicopathologic 
predictors of central lymph node metastasis: male gender [odds ratio (OR) = 2.358,  
p < 0.001], age ≤ 45 years (OR = 2.302, p < 0.001), sum of tumor size > 6.5 mm 
(OR = 2.388, p < 0.001), adjacent or invasion capsule (OR = 1.750, p = 0.002), 
Hashimoto’s thyroiditis (OR = 0.501, p < 0.001). The optimal critical value of  
the number of dissected lymph nodes was found to be 8.5 using ROC analysis, with 
a sensitivity and specificity of 41.8% and 75.5%, respectively. 
This study suggests that evaluation of nodal metastasis is required to guide the 
surgical treatment of PTMC patients.

Key words: PTMC, risk factors, central lymph node, papillary thyroid microcar-
cinoma.

Introduction

The prevalence of thyroid carcinoma has signifi-
cantly increased in recent years [1]. In particular, 
the prevalence of papillary thyroid microcarcinoma 
(PTMC) has increased faster than other types of papil-
lary thyroid cancers (PTCs). The 2014 World Cancer 
Report stated that over 50% were PTMCs among the 
new cases of thyroid carcinoma [2]. The reasons why 
the number of PTMCs is increasing include increased 
examination opportunities for the thyroid gland, and 
thyroid ultrasonography (US) and fine-needle aspi-
ration cytology, which can easily diagnose PTMC, 
are widely used [3, 4]. However, the management 
of PTMC remains controversial. The practice in thy-

roid pathology has many differences between Asian 
and Western countries [5, 6]. An important debate 
is the need for prophylactic central lymph node dis-
section in patients with PTMC. Routine prophylactic 
central neck dissection may result in recurrent laryn-
geal nerve injury and hypoparathyroidism in some 
patients without lymph node metastasis. Conversely, 
simple thyroidectomy may cause high risk for meta-
static lymph nodes. Current thyroid nodule ablation 
therapy results in the same dilemma [7]. Therefore, 
it is necessary to identify the predictive factors for 
lymph node metastases in patients with PTMC and 
to perform prophylactic lymph node dissections in 
high-risk patients with selectivity. 
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There are a few large data studies that have  
explored the clinicopathological factors and biologi-
cal behavior of PTMC. Central lymph node metasta-
sis (CLNM) has been considered as a poor prognos-
tic factor for local recurrence and survival [8, 9] in 
patients with PTMC. In addition, many clinical and 
imaging methods have been used to identify benign 
and malignant nodules of the thyroid gland but with 
limited practicality. For example, the sensitivity of 
US for detecting CLNM was very low [10] because 
of its limited resolution. The aim of this retrospective 
study is to explore the clinicopathological features of 
PTMC and risk factors of lymph node metastasis in 
patients with PTMC.

Materials and methods

General clinical materials

This retrospective study was approved by the In-
stitutional Review Board of People’s Hospital of Xin-
jiang Uygur Autonomous Region, and all patients 
signed informed consent forms or they were waived.

Patient selection

A total of 3073 patients with thyroid carcinoma 
were hospitalized in People’s Hospital of Xinjiang 
Uygur Autonomous Region from January 1st, 2008 
to December 31st, 2020. Of those, the current study 
included 1433 patients with non-high-risk PTMC 
who underwent surgical resection in this study. None 
of the patients had received preoperative chemo- 
radiotherapy or other neoadjuvant therapy. The diam- 
eter of the tumor was in the range 1–10 mm, and all 
patients have undergone bilateral thyroidectomy and 
prophylactic central lymph node dissection. Clinical 
and pathological data including gender, age at di-
agnosis, tumor largest diameter, capsular invasion, 
multifocal, bilateral, combined Hashimoto’s thyroid-
itis, number of dissected lymph nodes and CLNM of 
all the cases were collected and checked by two pa-
thologists. 

Statistical methods

SPSS 26.0 software was used to conduct all the 
statistical analysis. Counting data were compared 
by χ2 test. Receiver-operating characteristic (ROC)  
analysis was used to identify the cut-off point of the 
sum of the largest diameter of multifocal tumors. 
Age and number of dissected lymph nodes were se-
lected as the dependent variables for defining the 
risk of CLNM and CLNM with metastasis. Logistic 
analysis was used to analyze the factors affecting the 
occurrence of metastasis in patients. P < 0.05 was 
considered statistically significant.

Results

Clinicopathological characteristics of papillary 
thyroid microcarcinoma 

A total of 1433 patients with PTMC who under-
went conventional open surgery were included in this 
study. The clinicopathological characteristics of the 
study population are summarized in Table 1. 

Number of cases and sex ratio

The number of cases per year for men and women  
is shown in Figure 1. The incidence tendency of 
the men and women was not significantly different  
(p > 0.05), and the highest number of cases occurred 
in women at age 47, men at age 43.

Tumor size

Of the 1433 cases, 940 patients had unifocal car-
cinoma. The average largest tumor diameter of the 
940 was 5.6 ±0.08 mm. Of those, 449 (47.8%) and 
491 (52.2%) patients’ average largest tumor diameter  
was 5 mm or smaller and larger than 5 mm, re-
spectively. The tumor is considered to be multifocal 
when more than one focus was found in bilateral or 
unilateral thyroid gland lobes. As a result, 493 pa-
tients were multifocal in this study. The maximum 
diameter was defined as the sum of the diameters of 
all lesions. The diameter of tumors was calculated  
by the sum of diameters of multiple lesions. The av-
erage largest tumor diameter of the 493 cases was  
11.8 ±0.7 mm.

Risk factors of central lymph node metastasis 

Central lymph node metastasis was present in 498 
(34.8%) patients. First, we studied the relationship 
between these risk factors and CLNM. The opti-
mal critical value of the tumor diameter was found 
to be 7.5 mm in patients with CLNM using ROC 
analysis, with a sensitivity of 54.7% and a specific-
ity of 66.3%. The optimal critical value of age was 
found to be 45.5 years in patients with LNM using 
ROC analysis, with a sensitivity of 59% and a spec-
ificity of 61.50%. The optimal critical value of the 
number of dissected lymph nodes was found to be  
8.5 in patients with CLNM using ROC analysis, with 
a sensitivity of 41.8% and a specificity of 75.5%.  
The results of univariate analysis showed that LNM 
was significantly associated with age, gender, tumor 
largest diameter, capsular invasion, multifocality, bi-
lateral, combined Hashimoto’s thyroiditis, and num-
ber of dissected lymph nodes. The results of multi-
variate analysis showed that LNM was significantly 
associated with age, gender, tumor largest diameter, 
capsular invasion, combined Hashimoto’s thyroiditis, 
and number of dissected lymph nodes (Table II).



193

riSk faCtorS for Central lYMPh noDe MetaStaSiS in PaPillarY thYroiD MiCroCarCinoMa – a retroSPeCtive StuDY of 1433 CaSeS froM a Single Center 

Table I. Clinicopathological characteristics of all enrolled patients

Characteristics No % CLNM

Yes No

No. % No. %

Gender

Male 319 22.30 169 53 150 47

Female 1114 77.70 329 29.50 785 70.50

Age (years)

Median (range) 46.27 ±0.25(13–75)

10–20 4 0.30 4 100 0 0

21–30 76 5.30 46 60.50 30 39.50

31–40 295 20.60 144 48.80 151 51.20

41–50 587 41 188 32 399 68

51–60 387 27 101 26.10 286 73.90

61–70 78 5.40 14 17.90 64 82

71–80 6 0.40 1 16.70 5 83.30

Sum of tumor maximum diameters (cm)

Median (range) 0.74 ±0.01(0.1–3)

≤ 0.7 845 59.0 225 26.60 620 73.40

> 0.7 588 41.0 273 46.40 315 53.60

Unifocal 940 65.6 283 30.10 657 69.90

Multifocality 493 34.40 215 43.60 278 56.40

Unilateral 1085 75.71 339 31.24 746 68.76

Bilateral 348 24.29 159 45.69 189 54.31

Capsular invasion

Far from the capsule 833 58.10 245 29.40 588 70.60

Adjacent to capsule (≤ 1 mm) 118 8.20 46 39 72 61

Invasion of the capsule but no breakthrough 348 24.30 138 39.70 210 60.30

Break through the capsule to the surrounding tissue 134 9.40 69 51.50 65 48.50

Lymph node metastasis

Yes 498 34.75

No 935 65.25

Hashimoto’s thyroiditis

Yes 183 12.80 41 22.40 142 77.60

No 1250 87.20 457 36.60 793 63.40

Number of dissected lymph nodes

Median (range) 7.6 ±0.19 (1–70)

1–10 1123 78.37 344 30.63 779 69.37

11–20 236 16.47 104 44.07 132 55.93

21–30 50 3.49 29 58 21 42

31–40 16 1.11 13 81.25 3 18.75

> 40 8 0.56 8 100 0 0
CLNM – central lymph node metastasis
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Discussion

In this retrospective study, we analyzed clinico-
pathological features of 1433 patients with PTMC 
and evaluated the risk factors for CLNM. Similar to 
that in previous studies, the incidence rate of cen-
tral LNM in patients with PTMC was approximately 
23–48.29% [11–14], and the prevalence of CLNM 
in the present study was 34.8%.

Age is a very important index in the American 
Joint Committee on Cancer (AJCC) tumor, lymph 
node, metastasis staging system for thyroid carci-
noma. Previous studies indicated that age was a risk 
factor for CLNM in patients with PTMC [15, 16]. 
One study showed that age ≥ 45 years was associated 
with a higher risk of LNM [17]. Conversely, sever-
al studies have revealed that younger age was a risk 
factor for LNM. Luo et al. [18] conducted a study 
including 1031 patients with PTMC. They reported 
that people aged ≤ 40 years were prone to CLNM.  
Yin et al. [19] retrospectively reviewed 1092 patients 
with PTMC and found that age < 45 years was an 
independent predictor of CLNM. The results of our 
study showed that age ≤ 45 years was an independent 
risk factor for CLNM in patients with PTMC. 

In our study, like the previous studies, the inci-
dence of PTMC in women was much higher than 
in men, but the rate of lymph node metastases was  
lower than in men [20]. The rate of lymph node me-
tastasis in men aged ≤ 45 was 59.1%. This phenom-
enon may have to do with hormonal differences be-
tween men and women, with women having higher 
levels of progesterone and estrogen [21]. However, 
its complex molecular mechanism is still unclear. 

Most studies have shown that multifocality in thy-
roid cancer was an independent risk factor for lymph 
node metastases in patients with PTMC [18, 22, 23]. 
A few studies have shown that central lymphatic me-
tastasis was not associated with multifocality [24]. 
The results of our study indicated that multifocality 
was not a risk factor for CLNM metastasis accord-

Fig. 1. The number of cases per year for men and women
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ing to the multivariate analysis. We speculated that 
these findings may related to the redefinition of the 
maximum diameter of multifocal cases in the cur-
rent study. We disagreed with the previous research-
ers, preferring to choose the biggest lesion diameter 
of tumors to represent the maximum diameter of 
a multifocal lesion. The ROC analysis showed that 
the optimal point was 7.5 mm of the sum of the max-
imum diameter of multifocal lesions, with a sensitiv-
ity of 54.7% and a specificity of 66.3%. In the group 
with the sum of the maximum diameter > 7 mm, the 
rate of CLNM was 46.43%. Therefore, the sum of 
the maximum diameter was larger than 7 mm for 
patients with PTMC. Thus, we have the same opin-
ion as Luo et al. [18] that more attention should be 
paid to CLNM. 

The largest diameter of PTMC should be mea-
sured as 10 mm or less. It is debatable whether 
the definition of PTMC should be modified so that 
the sum of the maximum diameters is measured as  
10 mm or less. It has aroused widespread debate 
since the eighth edition of the AJCC used the intra-
operative findings (gross extrathyroidal extension 
(ETE)) instead of using histopathological examina-
tions (minimal ETE) [25]. Various researchers have 
put forward different viewpoints. They believed that 
minimal ETE can increase the risk of tumor recur-
rence [26–28]. Some studies have reported that thy-
roid capsular invasion was an independent risk factor 
for lymph node metastases [29, 30]. However, we 
found that not only tumor invasion of the capsule, 
but also the adjacent capsule (< 1 mm) of the tumor 
were risk factors for lymph node metastasis. How-
ever, accurate diagnosis of PTMC is challenging be-
cause of the thyroid gland lacking a well-defined true 
capsule and being composed of thin fibrous tissue 
which is not obvious. Nevertheless, we believe that 
the eighth edition of the AJCC underestimates the 
importance of capsular invasion.

Some researchers have reported that lymphocytic 
thyroiditis was an independent protective factor for 
lymph node metastasis, and the lymph node cancer 
metastasis rate of patients with lymphocytic thyroid-
itis was lower than that of those without [31, 32]. In 
our study, we found that combined Hashimoto was 
an independent protective factor for CLNM. Many 
previous studies have suggested that this may be re-
lated to the HT induced autoimmunity thyroid spe-
cific antigen ability to kill tumor cells [33], especially 
in patients with TPOAb+ [34]. However, others ar-
gued its adverse effects on PTC prognosis, especially 
on CLNM [35, 36]. Therefore, the relationship be-
tween PTC and HT remains controversial.

Adequate lymph node dissection/examination is 
necessary for staging in patients with high risk fac-
tors, as the invaded lymph nodes have less chance to 
be missed. On the other hand, node dissection will 
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Table II. Univariate and multivariate analyses of central lymph node metastasis, and clinicopathological characteristics 
of papillary thyroid microcarcinoma

risk factOrs clnm univariate

analysis 
multivariate

 analysis

tOtal 
(N = 1433)

yes 
(n = 498)

nO 
(n = 935)

Or
 (95% ci)

p Or 
(95% ci)

p

Gender, n (%) < 0.001* < 0.001*

Female 1114 (77.7) 329 (66.1) 785 (84) 1 1

Male 319 (22.3) 169 (33.9) 150 (16) 2.688  
(2.084–3.468)

2.358  
(1.799–3.092)

Age, n (%) < 0.001* < 0.001*

> 45 779 (54.4) 304 (61.04 754 (80.64 1 1

≤ 45 654 (45.6) 194 (38.96 181 (19.36 2.302  
(1.844–2.874)

2.383  
(1.885–3.012)

Sum of tumor  
maximum  
diameters [cm]

< 0.001* < 0.001*

≤ 0.7 845 (59.0) 373 (74.90 823 (88.02 1 1

> 0.7 588 (41.0) 125 (25.10) 112 (11.98 2.388  
(1.912–2.983)

1.953 
(1.489–2.562)

Adjacent or invasion  
capsule 

< 0.001* 0.002*

Negative 833 (58.13) 245 (49.20) 588 (62.89) 1 1

Positive 600 (41.87) 253 (50.80) 347 (37.11) 1.750  
(1.404–2.181)

1.472  
(1.158–1.871)

Multifocality < 0.001* 0.96

Negative 940 (65.6) 283 (56.) 657 (70.) 1 1

Positive 493 (34.4) 215 (43.) 278 (29.) 1.795  
(1.432–2.251)

0.989  
(0.656–1.492)

Bilateral < 0.001* 0.349

Negative 1085 (75.7) 339 (68.) 746 (79.) 1 1

Positive 348 (24.3) 159 (31.) 189 (20.) 1.851  
(1.446–2.370)

1.289  
(0.847–1.963)

Hashimoto’s  
thyroiditis

< 0.001* 0.03*

Negative 1250 (87.2) 457 (91.) 793 (84.) 1 1

Positive 183 (12.8) 41 (8.2) 142 (15.) 0.501  
(0.347–0.722)

0.559  
(0.379–0.824)

Number of dissected  
lymph nodes

< 0.001*

≤ 8 1062 (74.1 316 (63.5) 746 (79.8) 1

> 8 371 (25.9 182 (36.5) 189 (20.2) 2.273  
(178.4–2.897)

CLNM – central lymph node metastasis

reduce the immune activity in the affected region 
because of the role of lymph nodes in the immune 
system. Thus, balancing diagnostic accuracy and life 
quality is critical. However, the reasons for the het-
erogeneity in lymph node sampling may include the 

surgical competence and/or pathologist related vari-
ables. But in a variety of tumors, quantification of 
lymph nodes has been studied extensively [37–39]. 
However, few recommendations [40] have been 
made for the number of lymph nodes in the thyroid. 
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Based on our data, our recommended value for the 
number of lymph nodes for dissection in the at-risk 
population is a cut-off value of 9. However, more 
work with larger sample sizes and more detailed 
analysis is required.

Conclusions

We considered that prophylactic central lymph 
node dissection should be performed in patients with 
risk factors of male sex, age ≤ 45 years, sum of tumor 
size > 7 mm, tumor invasion of the capsule or adja-
cent capsule (< 1 mm) of the tumor. The number of 
dissected lymph nodes in high-risk patients is not less 
than 9. The risk of lymph node metastasis is low in 
the case of female sex, age > 45 years, sum of tumor 
size ≤ 0.7, tumor far from the capsular and combined 
Hashimoto disease. Therefore, evaluation of nodal 
metastasis is required to guide the surgical treatment 
of PTMC patients. This study has a major limitation 
for it did not include molecular analysis of enrolled 
patients. Future research is needed to investigate the 
significance of these factors.

The authors declare no conflicts of interest.
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