
© Gland Surgery. All rights reserved.   Gland Surg 2021;10(12):3169-3180 | https://dx.doi.org/10.21037/gs-21-470

Original Article

Intraglandular dissemination is a risk factor for lymph node 
metastasis in papillary thyroid carcinoma: a propensity score 
matching analysis

Bei Qian1#, Shuang Guo2#, Jun Zhou1, Xincai Qu1, Shoupeng Zhang1

1Department of Thyroid and Breast Surgery, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, 

China; 2Department of Pathology, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China

Contributions: (I) Conception and design: All authors; (II) Administrative support: S Zhang, X Qu; (III) Provision of study materials or patients: S 

Zhang, X Qu; (IV) Collection and assembly of data: B Qian, S Guo; (V) Data analysis and interpretation: B Qian, S Guo, J Zhou; (VI) Manuscript 

writing: All authors; (VII) Final approval of manuscript: All authors.
#These authors contributed equally to this work as co-first authors.

Correspondence to: Shoupeng Zhang. Department of Thyroid and Breast Surgery, Union Hospital, Tongji Medical College, Huazhong 

University of Science and Technology, Wuhan 430022, Hubei, China. Email: 2013xh0903@hust.edu.cn; Xincai Qu. Department of Thyroid 

and Breast Surgery, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, Hubei, China. 

Email: Quxc2008@126.com. 

Background: Intraglandular dissemination is one of the metastatic pathways of papillary thyroid carcinoma 
(PTC). However, few studies have assessed the impact of intraglandular dissemination among patients 
with PTC. The purpose of this study was to investigate the potential correlation between intraglandular 
dissemination and various clinicopathological parameters in PTC patients.
Methods: We retrospectively collected the data of 1,043 consecutive PTC patients in Wuhan Union 
Hospital from 1 June 2020 to 1 May 2021. The patients were divided into 2 groups according to the presence 
or absence of intraglandular dissemination. A propensity score matching (PSM) analysis with a matching 
ratio of 1:2 and a caliper value of 0.05 was used to compare the clinicopathological differences between 
groups. Logistic regression analysis was performed to quantify the association between intraglandular 
dissemination and cervical lymph node (LN) metastasis.
Results: In total, 117 and 204 PTC patients with and without intraglandular dissemination, respectively, 
were successfully matched. The LN metastasis rate of PTC patients with intraglandular dissemination (88%) 
was significantly higher than that of patients without intraglandular dissemination (67.2%; P<0.001). The 
number of metastatic LNs in patients with and without intraglandular dissemination also varied greatly, at 9.62 
(SD =7.92) and 3.33 (SD =4.23), respectively. Intraglandular dissemination was associated with an increased 
risk of LN metastasis in both the unmatched patients [odds ratio (OR), 3.19; 95% confidence interval (CI): 
1.74 to 5.86; P<0.001] and the matched subset (OR, 4.00; 95% CI: 1.98 to 8.05; P<0.001). No statistically 
significant differences were found in age, gender, tumor size, histological subtypes, extrathyroidal extension, 
or presence of Hashimoto’s thyroiditis (HT) (all P values >0.05). 
Conclusions: Intraglandular dissemination is a risk factor for LN metastasis in PTC, which suggests a 
need for more thorough LN dissection and closer follow-up in these patients. This finding may provide 
reliable reference data for the risk stratification of patients with PTC.
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Introduction

Thyroid cancer (THCA) is the most common endocrine 
malignancy (1) and owing to the increased use of diagnostic 
imaging and surveillance, is projected to become the fourth 
leading type of cancer across the globe (2,3). Papillary 
thyroid carcinoma (PTC) is the most frequent subtype, 
accounting for 85–90% of all thyroid tumors (4,5). 
Although PTC is considered an indolent tumor and has the 
best overall prognosis, central lymph node (LN) metastases 
occur in 30–80% of patients (6), and lateral LN metastases 
are found in 35.2–44.5% of patients (7). Moreover, up 
to approximately 14.9% of differentiated thyroid cancer 
(DTC) patients develop disease persistence or recurrence 
after initial treatments, leading to an increased rate of 
reoperation. Therefore, identifying prognostic risk factors 
for PTC would contribute to the development of more 
effective management strategies for patients and decreasing 
the incidence of reoperation. Cervical LN metastases 
are not only an important indicator for evaluating PTC 
prognosis, scope, and method of surgery, but they also 
serve as an independent risk factor for patients with a high 
recurrence rate and low survival rate (8,9). Studies have 
shown that tumor size, tumor extension, tumor location, 
and microcalcifications are significantly correlated with a 
high rate of LN metastasis (10,11). However, a proportion 
of patients without these risk factors are sometimes found 
to have cervical LN metastases at the time of surgery and in 
pathology specimens. 

Intraglandular dissemination is considered a means 
of metastasis in THCA, in which cancer cells spread 
through the lymphatic ducts within the thyroid gland. 
The microscopic pathological features of intraglandular 
dissemination are as follows: (I) the disseminated lesions 
show the same histological characteristics as the main 
cancer nodules, but the volume is smaller; (II) the 
disseminated lesions present as a large number of small 
lesions radiating around the main cancer focus; (III) the 
farther the disseminated lesions deviate from the main 
carcinoma, the smaller the volume and the lower the 
density; (IV) the thyroid tissue around the disseminated 
lesions does not show any pathological abnormalities 
(such as sclerotic fibrous stroma or a fibrous capsule); 
and (V) depending on the progression of the disease, the 
disseminated lesions may occur at any location within the 
bilateral thyroid gland. A representative pathological image 
is shown in Figure 1. Based on these facts, it is possible to 

distinguish between intraglandular dissemination of PTC 
and multifocal PTC (MPTC). Additionally, patients with 
pathologically confirmed intraglandular dissemination 
seem to be more likely to develop cervical LN metastases. 
However, statistical evidence of the relationship between 
intraglandular dissemination and various clinicopathological 
parameters has not been widely reported in the literature. 
Clarifying this relationship would facilitate the personalized 
assessment and better management of PTC patients.

In retrospective observational studies, participants in 
treatment and control groups may differ due to confounders, 
while biases in outcomes can reflect differences in baseline 
conditions rather than an actual treatment effect (12). 
To address this, we used propensity score matching 
(PSM), a method of ensuring an even distribution of 
confounders and biases between treatment and control 
groups, thereby increasing group comparability (13). 
Our aim was to retrospectively investigate the correlation 
between intraglandular dissemination of PTC and various 
clinicopathological parameters by means of PSM.

We present the following article in accordance with the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) reporting checklist (available at 
https://dx.doi.org/10.21037/gs-21-470).

Methods

Data source and patient selection

A retrospective study was performed by recruiting patients 
from the Thyroid and Breast Disease Center database of 
Wuhan Union Hospital. The inclusion criteria included 
patients who were admitted between 1 June 2020 and 1 May 
2021 and were pathologically diagnosed with PTC. Those 
who met any of the following conditions were excluded: 
(I) missing baseline data, and (II) patients for whom the 
surgical procedure was not the primary surgery. The data 
collected in this study included patient ID, gender, age, and 
postoperative pathological report [tumor subtype, tumor 
diameter, number of tumor foci, cervical LN dissection 
results, presence of intraglandular dissemination and 
extrathyroidal extension, and presence of accompanying 
Hashimoto’s thyroiditis (HT)]. The surgical procedures 
included total thyroidectomy with bilateral central LN 
dissection (CLND), unilateral thyroid lobectomy with 
CLND, or total thyroidectomy with bilateral CLND and 
lateral cervical LN dissection of the affected side.

https://dx.doi.org/10.21037/gs-21-470
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Figure 1 Postoperative pathological section of typical intraglandular dissemination of PTC (H&E, scale bar =250 μm). (A) Low-power view 
showing intraglandular disseminated lesions of PTC. The black triangle in the lower left corner indicates a large cancer nodule, while the 
black arrow indicates some small, disseminated lesions (original magnification ×20). The disseminated lesions are radially distributed around 
the main cancer nodule. (B) Magnification of the main body of the papillary carcinoma (original magnification ×400). (C) Magnification 
of the disseminated lesions (original magnification ×200). (D) Magnification of the disseminated lesions (original magnification ×400). 
The disseminated lesions show the same histological appearance as the main cancer nodules. PTC, papillary thyroid carcinoma; H&E, 
hematoxylin and eosin.
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Variable recoding and group assignment

The variables selected in this study included age, 
gender, histological subtypes, tumor size, multifocality, 
extrathyroidal extension, presence of HT, LN metastasis 
rate, number of metastatic LNs, and intraglandular 
dissemination. Linear variables conforming to the normal 
distribution were expressed as mean (SD), and the 
categorical variables were expressed as number (frequency). 
Participants were divided into 2 groups based on whether 
PTC was accompanied by intraglandular dissemination.

Analysis procedures

First, the differences in clinicopathological characteristics 
between the 2 groups were statistically compared. 
Next, PSM was applied to balance potential baseline 

confounders and biases between the 2 groups, and the 
clinicopathological differences between the groups were 
further verified (14). Finally, logistic regression analysis 
was performed to quantify the association between 
intraglandular dissemination and cervical LN metastasis.

Statistical analysis

Fisher’s exact test and a chi-square test were used to analyze 
categorical variables, while a t-test was applied to compare 
continuous variables. All statistical analyses were performed 
using RStudio version 4.0.3 (http://www.r-project.org). 
The “matchit” package in RStudio was used to match the 
propensity score between the groups (15). The matching 
method was set to the nearest neighbor algorithm, ratio 
was set at 1:1 or 2:1, and caliper value was set at 0.05 or 
0.02 depending on whether PTC occurred with or without 
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Patients with THCA were identified from the 
thyroid and breast disease center database in 

Wuhan Union Hospital
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1,071 patients were identified under the 
criteria

Inclusion criteria:
(I) Pathological diagnosis was PTC
(II) Time from June 1, 2020 to May 1, 2021.

1,043 patients were confirmed screened

Exclusion criteria:
(I) Not the primary surgery (n=21)
(II) Missing baseline data (n=7)

321 (117:204) patients were included to 
propensity score matching

138 patients with 
intraglandular dissemination

905 patients without 
intraglandular dissemination

Figure 2 The study cohort was drawn from our institutional database, as shown in the flow diagram.

intraglandular dissemination, respectively (16). The “cobalt” 
package in RStudio was used to estimate kernel density and 
analyze the standardized mean difference (SMD) in order 
to assess the covariate balance in the matched groups (17). 
Variables with standardized differences of <10% between 
the 2 groups were considered well-balanced after PSM (18).  
All P values were 2 sided, and a P value of <0.05 was 
considered statistically significant.

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) and approved 
by the Ethics Committee of the Union Hospital, Tongji 
Medical College of Huazhong University of Science and 
Technology (No. 0304-01). Due to the retrospective nature 
of the study, participant informed consent was waived.

Results

Demographic and clinical features 

Initially, 1,071 potentially relevant cases were identified, and 
a total of 1,043 PTC patients were collected and analyzed 
according to the inclusion criteria. The specific results 
and screening process are shown in Figure 2. The baseline 
characteristics of the selected patients are presented in  
Table 1. Among the cases included, 138 (13.2%) patients with 
PTC had intraglandular dissemination and 905 (86.8%) did 
not, indicating an incidence of intraglandular dissemination 
of about 13.2% in this cohort. The mean age of participants 
in the intraglandular dissemination group was 35.93 
(SD =10.98) years and the average tumor size was about  
12.22 mm (SD =8.84), while the corresponding values 
of the non-intraglandular dissemination group were  
42.62 (SD =11.20) years and 8.33 mm (SD =6.68), 
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Table 1 Comparison of clinicopathological features between patients with and without intraglandular dissemination of 1,043 patients with PTC

Covariate Total
PTC with intraglandular dissemination

P value
No Yes

Sample, n (%) 1,043 (100.0) 905 (86.8) 138 (13.2) –

Age, years [mean (SD)] 41.73 (11.39) 42.62 (11.20) 35.93 (10.98) <0.001

Sex, n (%)

Female 781 (74.9) 698 (77.1) 83 (60.1) <0.001

Male 262 (25.1) 207 (22.9) 55 (39.9)

Histological subtypes, n (%) <0.001

Classical 840 (80.5) 711 (78.6) 129 (93.5)

Follicular 82 (7.89) 80 (8.8) 2 (1.4)

Others 121 (11.6) 114 (12.6) 7 (5.1)

Tumor size, mm [mean (SD)] 8.84 (7.11) 8.33 (6.68) 12.22 (8.84) <0.001

Multifocality, n (%) <0.001

Yes 439 (42.1) 358 (39.6) 81 (58.7)

No 604 (57.9) 547 (60.4) 57 (41.3)

Extrathyroidal extension, n (%) <0.001

Yes 617 (59.2) 506 (55.9) 111 (80.4)

No 426 (40.8) 399 (44.1) 27 (19.6)

Hashimoto’s thyroiditis, n (%) <0.001

Yes 396 (38.0) 368 (40.7) 28 (20.3)

No 647 (62.0) 537 (59.3) 110 (79.7)

LN metastasis, n (%) <0.001

Yes 599 (57.4) 478 (52.8) 121 (87.7)

No 444 (42.6) 427 (47.2) 17 (12.3)

No. of metastatic LN [mean (SD)] 3.39 (5.617) 2.30 (3.98) 10.54 (8.71) <0.001

PTC, papillary thyroid carcinoma; SD, standard deviation; LN, lymph node; No, number.

respectively. The male-to-female ratio in all cases was 
about 1:3, and the incidence of multifocality, extrathyroidal 
extension,  and HT was 42.1%, 59.2%, and 38%, 
respectively. A total of 121 (87.7%) participants in the 
intraglandular dissemination group had LN metastases, 
and the average number of metastatic LNs was 10.54 (SD 
=8.71). The corresponding values in the non-intraglandular 
dissemination group were 478 (52.8%) and 2.30 (SD =3.98), 
respectively. These results suggested that intraglandular 
dissemination might be a promoter of LN metastases. 

PSM adjustment of patient characteristics

A preliminary analysis of the original data showed that 
there were statistically significant differences between PTC 
patients with and without intraglandular dissemination 
regarding age, gender, histological subtypes, tumor size, 
multifocality, extrathyroidal extension, presence of HT, 
and LN metastases (all P values <0.001; Table 1). Given 
the observed heterogeneity in baseline characteristics and 
the inherent potential biases of any retrospective study, 
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Table 2 Patient demographics and pathologic features after PSM (a matching ratio of 1:2 and a caliper value of 0.05)

Covariate Total
PTC with intraglandular dissemination

P value
No Yes

Sample, n (%) 321 (100.0) 204 (63.6) 117 (36.4)

Age, years [mean (SD)] 36.68 (10.05) 36.75 (9.88) 36.55 (10.38) 0.865

Sex, n (%) 0.799

Female 210 (65.4) 135 (66.2) 75 (64.1)

Male 111 (34.6) 69 (33.8) 42 (35.9)

Follicular, n (%) 4 (1.2) 2 (1.0) 2 (1.7) 0.965

Tumor size, mm [mean (SD)] 10.99 (8.19) 10.91 (8.96) 11.04 (6.69) 0.893

Multifocality, n (%) 0.499

Yes 158 (49.2) 97 (47.5) 61 (52.1)

No 163 (50.8) 107 (52.5) 56 (47.9)

Extrathyroidal extension, n (%) 0.819

Yes 246 (76.6) 155 (76.0) 91 (77.8)

No 75 (23.4) 49 (24.0) 26 (22.2)

Hashimoto’s thyroiditis, n (%) 0.375

Yes 79 (24.6) 54 (26.5) 25 (21.4)

No 242 (75.4) 150 (73.5) 92 (78.6)

LN metastasis, n (%) <0.001

Yes 240 (74.8) 137 (67.2) 103 (88.0)

No 81 (25.2) 67 (32.8) 14 (12.0)

No. of metastatic LN, [mean (SD)] 5.62 (6.10) 3.33 (4.23) 9.62 (7.92) <0.001

PTC, papillary thyroid carcinoma; SD, standard deviation; LN, lymph node.

PSM was applied to reduce the impact of confounders 
between the cohort data (19). Patients with intraglandular 
dissemination were 1:2 propensity matched with a caliper 
value of 0.05 to yield 117 matched pairs among 321 
patients. The clinicopathological comparison between the 
groups is presented in Table 2. After matching, the cohorts 
did not significantly differ in terms of age (P=0.865), gender 
(P=0.799), histological subtype (P=0.965), tumor size 
(P=0.893), multifocality (P=0.499), extrathyroidal extension 
(P=0.819), or presence of HT (P=0.375). However, the 
difference in LN metastases between PTC patients with and 
without intraglandular dissemination remained significant, 
indicating that intraglandular dissemination was highly 
correlated with a higher rate of LN metastases (88% vs. 
67.2%, P<0.001) and a greater number of metastatic LNs 
(9.62, SD =7.92 vs. 3.33, SD =4.23; P<0.001). We adjusted 

either the matching ratio to 1:1 or the caliper value to 
0.02, and the results remained consistent with those 
reported above. The results of the cohort comparison 
using different parameter settings of PSM are presented in 
Table 3. In addition, logistic regression analysis suggested 
that intraglandular dissemination was associated with an 
increased risk of LN metastasis in both the unmatched 
patients (OR, 3.19; 95% CI: 1.74 to 5.86; P<0.001) and the 
matched subset (OR, 4.00; 95% CI: 1.98 to 8.05; P<0.001) 
(Table 4).

Assessment of the covariate balance in the matched groups

Assessment of the covariate balance in the matched groups 
was an important step in determining the quality of the 
resulting matched samples (20). The balance in this study 
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Table 3 Statistical results of various covariates with different matching ratios or caliper values

Covariate Pre-PSM, P value

Post-PSM Post-PSM

P value (caliper value =0.05) P value (caliper value =0.02)

Ratio (1:1) Ratio (2:1) Ratio (1:1) Ratio (2:1)

Sample 905:138 117:117 204:117 105:105 182:105

Age <0.001 0.891 0.865 1 0.977

Sex <0.001 0.666 0.799 0.426 0.886

Histological subtypes <0.001 1 0.965 1 0.969

Tumor size <0.001 0.497 0.893 0.428 0.708

Multifocality <0.001 0.793 0.499 1 0.407

Extrathyroidal extension <0.001 1 0.819 0.871 0.953

Hashimoto’s thyroiditis <0.001 0.178 0.375 0.352 0.403

LN metastasis <0.001 <0.001 <0.001 <0.001 <0.001

No. of metastatic LN <0.001 0.003 <0.001 0.002 <0.001

PSM, propensity score matching; LN, lymph node.

Table 4 Multivariable logistic regression analysis of clinicopathological features for lymph node metastasis before and after propensity score 
matching

Covariate
Pre-PSM Post-PSM

OR (95% CI) P value OR (95% CI) P value

Age 0.36 (0.28–0.47) <0.001 0.37 (0.23–0.58) <0.001

Sex <0.001 <0.001

Male 2.77 (1.88–4.07) 3.57 (1.79–7.14)

Female Ref. Ref.

Tumor size 2.13 (1.69–2.70) <0.001 3.11 (1.86–5.19) <0.001

Multifocality 0.297 0.338

Yes 1.19 (0.86–1.64) 1.36 (0.73–2.54)

No Ref. Ref.

Extrathyroidal extension 0.001 0.643

Yes Ref. Ref.

No 0.59 (0.43–0.82) 0.85 (0.42–1.71)

Hashimoto’s thyroiditis 0.186 0.593

Yes 0.81 (0.59–1.11) 0.83 (0.42–1.63)

No Ref. Ref.

Intraglandular dissemination <0.001 <0.001

Yes 3.19 (1.74–5.86) 4.00 (1.98–8.05)

No Ref. Ref.

PSM, propensity score matching; OR, Odds Ratio; 95% CI, 95% confidence interval.
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Covariate balance
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Figure 3 The assessments of the covariate balance before and after matching. (A) Mean standardized difference analysis showed that all 
covariables were less than 10%, indicating that the results were well balanced. (B) Kernel density estimation indicated that the cohort 
presented a low degree of overlap before matching, but an adequate overlap after matching, with a good control match for each treated 
individual.

was defined as similarity in the empirical distributions of the 
full set of covariates between the matched intraglandular 
dissemination and control groups. Consistent with  
Rubin (21), the mean standardized difference analysis 
showed that all the covariates were less than 10%, which 
indicated a well-balanced result (14) (Figure 3A). Moreover, 

kernel density estimation (Figure 3B) indicated that the 
cohort presented a low degree of overlap before matching, 
but an adequate overlap after matching, with a good control 
match for each treated individual. Therefore, the above 
results jointly confirmed that the confounders and the biases 
between the groups were well balanced and the comparison 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2943670/#R96
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was reliable. 

Discussion

In addition to being the most common pathological 
type of THCA, PTC is one of the fastest growing  
malignancies (22). Although PTC usually presents a 
better prognosis than other tumors, LN metastases are  
common (23). More importantly, studies have confirmed 
that  LN metas tases  in  PTC are  assoc ia ted  wi th 
compromised survival (24). Therefore, the assessment 
and screening of metastases is an important part of the 
management of patients with PTC. However, in one study, 
nearly 27.6% of patients with PTC had microscopic LN 
disease that was not clinically detectable by preoperative 
imaging and intraoperative inspection (25). According 
to the American Thyroid Association (ATA) guidelines, 
performing a prophylactic CLND for PTC patients with 
cN0 (clinically uninvolved central LN metastases) is still 
considered controversial (26). Exploring the risk factors 
related to cervical LN metastases will improve the risk 
stratification of patients with PTC, optimize surgical 
strategy and the selection of radioactive iodine, and help 
reduce recurrence and mortality. 

In the present study, we retrospectively collected 1,043 
cases of PTC and used PSM to clarify the significant 
correlation between intraglandular dissemination of PTC 
and a higher rate and number of LN metastases. The 
reliability of the results was verified by the assessment of 
the covariate balance in the matched groups. This was the 
first study of PTC to use PSM to correct for confounding 
variables.

Definition and diagnosis of intraglandular dissemination 
of PTC

Intraglandular dissemination of PTC is considered a 
metastatic result of the spread of cancer cells through 
lymphatic vessels within the gland (27). So far, there is no 
authoritative report on the definition or diagnostic criteria 
of intraglandular dissemination of PTC. In this study, 
we preliminarily defined intraglandular dissemination as 
microscopic cancer lesions that are radially distributed 
around and present a similar histological appearance to the 
main cancer nodule. As the distribution distance increases, 
the number and volume of the satellite cancer lesions 
decreases gradually. As shown in Figure 1, multiple satellite 
cancer lesions with a similar histological appearance can 

be seen radially distributed around the main cancer focus. 
These disseminated lesions are usually less than 4 mm in 
size and not accompanied by sclerotic fibrous stroma or a 
fibrous capsule (28). According to Iida et al., no histologic 
continuity can be seen between the disseminated lesions and 
the main cancer nodule (27).

The previously reported incidence of intraglandular 
dissemination has varied greatly, ranging from 18% to 
87.5% (29,30). Katoh et al. sectioned the whole thyroid 
resected by thyroidectomy at 2–3 mm intervals and found 
that intraglandular dissemination occurred in 80 out of 
105 cases (28). In a study of 328 cases of THCA, Black  
et al. found that about 20% were multicentric (30). In the 
present study, the incidence of intraglandular dissemination 
confirmed by postoperative pathology was approximately 
13.2%. Reported data fluctuations may be due to the 
inconsistent diagnostic criteria or different pathological 
sampling ranges. The lower incidence in the present study 
may also be due to the earlier diagnosis of PTC. 

Intraglandular dissemination of PTC should be 
distinguished from that of MPTC. Jin et al. noted that 
the surrounding lesions of intraglandular dissemination 
of PTC are smaller than those of MPTC and can only be 
observed under a microscope (31). They also noted that 
multiple means of imaging, such as ultrasound combined 
with computed tomography (CT) image, contributed to 
preoperative diagnosis, and that intraoperative frozen 
pathology section was a helpful guide during surgery. 
Katoh et al. observed that the disseminated lesions in PTC 
appear to be smaller and histologically nonsclerotic and 
are generally located in the interfollicular interstitium (28). 
Iida et al. demonstrated that the small foci are histologically 
identical to the primary cancer nodule, suggesting that the 
smaller tumors are intraglandular metastases of the larger 
tumor (27). However, based on the analysis of the patterns 
of X-chromosome inactivation, Shattuck et al. clarified 
that individual tumor foci in patients with MPTC often 
arise as independent tumors (32). With the help of whole-
exome sequencing and targeted region sequencing, some 
researchers have suggested that the multiple foci may 
arise from either intraglandular metastases or multiple 
independent origins, or both (33). Based on comprehensive 
molecular profiling, Bansal et al. demonstrated that at 
least 30% and likely >60% of MPTCs are of independent 
clonal origin and develop through distinct mutational  
mechanisms (34). Whether these multifocal neoplasms 
are caused by multiple primary neoplasms arising from 
independent clones or by intraglandular metastases arising 
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from a single malignant clone is still controversial. There 
is thus a necessity and an urgency for uniform pathological 
testing and a diagnostic standard for intraglandular 
metastases of PTC.

Intraglandular dissemination of PTC and LN metastasis

The PSM analysis (matching ratio, 2:1; caliper value, 
0.05) revealed that the LN metastasis rate of patients with 
intraglandular dissemination (88%) was significantly higher 
than that of patients without intraglandular dissemination 
(67.2%; P<0.001; Table 2). The number of metastatic LNs 
in patients with and without intraglandular dissemination 
also varied greatly, at 9.62 (SD =7.92) and 3.33 (SD =4.23), 
respectively. These significant differences remained stable 
under different PSM parameters (all P values <0.001; 
Table 3). In addition, participants with intraglandular 
dissemination were associated with an increased risk of LN 
metastasis in both the unmatched group (OR, 3.19; 95% 
CI: 1.74 to 5.86) and the matched subset (OR, 4.00; 95% 
CI: 1.98 to 8.05; Table 4). This result is consistent with 
previous studies (27-29) that suggest that intraglandular 
dissemination is a risk factor for LN metastases in PTC. 
According to Shattuck et al., this phenomenon may be 
attributed to the thyroid’s unique lymphatic drainage 
system, which wraps the thyroid in a capsule containing a 
rich intralobular lymphatic network (32). The lymph vessels 
running between the thyroid follicles anastomose inside 
the gland and penetrate into the capsule to communicate 
with the vessels outside the gland (29). Cancer cells may be 
more likely to metastasize to residual parts of the gland and 
LNs around the thyroid through the intralobular lymphatic 
network. Studies have suggested that disseminated lesions 
left in the remaining thyroid tissue may be the major cause 
of THCA recurrence following operation (27). Therefore, 
we advocate more aggressive management of these patients. 
The surgical scope should be total thyroidectomy with 
CLND, even when the lesions are limited to 1 thyroid lobe.

Intraglandular dissemination of PTC and other 
clinicopathological parameters

In our study, intraglandular dissemination was not related 
to demographic parameters such as age (P=0.865) or 
gender (P=0.799). Tumor size, histological subtypes, 
extrathyroidal extension, and HT have been reported to 
be associated with intraglandular dissemination, but this 
correlation was not found in this study (P values were 

0.893, 0.965, 0.819, and 0.375, respectively). Gerfo et al.  
concluded that small tumors (<2 cm) have a higher incidence 
of additional foci than larger ones (>4 cm) (35). Iida et al. 
observed that intraglandular dissemination of THCA is 
more common in follicular adenocarcinoma than in other 
pathologic types and that the frequency of intraglandular 
dissemination increases as the degree of histologic extension 
progresses (27). Jin et al. demonstrated that HT causes 
diffuse destruction of thyroid cells and increases levels of 
thyroid stimulating hormone (TSH), which may stimulate 
the proliferation of papillary cancer cells (31). Thus, HT 
and hereditary THCA are both risk factors for MPTC.

In this study, we found that intraglandular dissemination 
of PTC was associated with a higher rate of LN metastases 
and a greater number of metastatic LNs. Although 
intraglandular dissemination still lacks an authoritative 
pathological definition and a reliable preoperative 
diagnosis, it is clear that PTC patients with intraglandular 
dissemination may require more thorough LN dissection 
and closer follow-up. Therapy to suppress TSH and the use 
of radioiodine (sodium l-131) for these patients need to be 
supported by evidence-based medicine. Due to the lack of 
sufficient follow-up data in the present study, such as overall 
survival (OS) and disease-free survival (DFS), further 
analysis of these patients could not be performed. Relevant 
literature on this subject is also scarce. More in-depth 
studies with larger cohorts would address these issues.

Conclusions

In summary,  our study found that intraglandular 
dissemination is a risk factor for LN metastasis in PTC, 
which suggests a need for more thorough LN dissection and 
closer follow-up in these patients. This study may provide 
reliable reference data relating to the risk stratification of 
patients with PTC.
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