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Introduction

To assess the risk factor for the central lymph node (CLN) metastasis and investigated the surgery extent of lymph node dissection for patients with isthmic PTC (papillary thyroid carcinoma).



Materials and Methods

A total of 669 patients with a single nodule of isthmic PTC were retrospectively reviewed. The propensity score matching was performed twice separately. 176 patients respectively from patients who underwent thyroidectomy plus bilateral central lymph node dissection (BCLND) and who underwent thyroidectomy plus unilateral central lymph node dissection (UCLND) were matched. 77 patients were respectively selected from patients who underwent thyroidectomy plus BCLND and who underwent thyroidectomy with no central lymph node dissection (NCLND) were matched.



Results

Among all the patients who underwent BCLND, 81/177 (45.76%) was confirmed with histologically positive CLN metastasis, and the occult lymph node metastasis is 25.42%. A tumor size of 1.05 cm was calculated as the cutoff point for predicting CLN metastasis by ROC curve analysis with 177 patients who underwent BCLND. The 5-year recurrence-free survival (RFS) rates were 92.9% in the NCLND group and 100% in the BCLND group with P<0.05, while there was no statistical difference in 5-year RFS between the BCLND group and UCLND group (P=0.11). The multivariate logistic regression analysis identified that age<55, tumor size>1cm, capsule invasion and lymphovascular invasion were significantly associated with CLN metastasis, while only age and lymphovascular invasion were proved to be independent risk factors related to contralateral CLN metastasis.



Conclusions

The thyroidectomy with NCLND could be insufficient for patients with isthmic PTC especially for those patients with high risk of central lymph node metastasis, considering that the rate of occult lymph node metastasis could not be ignored.
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Introduction

Papillary thyroid carcinoma (PTC) is the most common type of differentiated thyroid carcinoma, approximately accounting for 90% of all thyroid carcinomas and its incidence increased annually (1, 2). PTC is known to be associated with good prognosis with overall disease-specific mortality rates<10% at 20-year follow-up (3). However, high frequency of cervical lymph node metastasis had been regarded as the characteristic of PTC, which could be associated with the local recurrence and distant metastasis (4, 5). Previous studies reported that the tumor originating in the isthmus of thyroid might have a greater tendency to central lymph nodes (CLN) metastasis, especially to pretracheal and bilateral paratracheal lymph nodes (6–8).

In addition, a series of studies have associated isthmic PTC with multiple foci, local invasion to adjacent tissues and the high rate of bilateral CLN metastasis (9). A total thyroidectomy was recommended for patients with a single tumor nodule if the tumor diameter is larger than 4cm, or with extrathyroidal extension, known distant metastases or cervical lymph node metastases, or prior radiation exposure according to the National Comprehensive Cancer Network (NCCN) guideline (10). However, different opinions about the prophylactic lymph nodes dissection still exist in the previous studies (11–13), and the extent of CLN dissection has not reached a consensus. The current guidelines have not provided a suggested surgical treatment for the isthmic PTC (14). Therefore, in the present study, we aim to assess the risk factor for the CLN metastasis and investigate the surgery extent of lymph nodes dissection for patients with PTC arising from isthmus.



Materials and Methods


Patients

We retrospectively reviewed the medical records of 723 patients with a single lesion at the location of isthmus of thyroid, who undergone surgical treatment at Tianjin Medical University Cancer Institute and Hospital between January 2012 and December 2018 and were pathologically diagnosed with PTC. All of the patients involved in the study underwent thyroidectomy, including total thyroidectomy, lobectomy + isthmusectomy, or isthmusectomy. 51 patients were excluded for undergoing lateral neck lymph node dissection, 3 patients were excluded for losing follow-up. From a total of 669 patients, 177 patients underwent thyroidectomy plus bilateral central lymph node dissection (BCLND), 401 patients underwent thyroidectomy plus unilateral central lymph node dissection (UCLND), and 91 patients underwent thyroidectomy with no central lymph node dissection (NCLND). The inclusion criteria were as follows: (1) patients was primarily diagnosed with a single tumor nodule located in thyroid isthmus and underwent thyroid surgical treatment, (2) patients was pathologically diagnosed with PTC, (3) patients did not have lateral neck lymph node metastasis, (4) patients did not have a history of cancer disease or treatment, or a history of neck radiotherapy, and (5) patients had complete clinical, pathological and follow-up data. This retrospective study was approved by the Clinical Research Ethics Committee of Tianjin Medical University Cancer Institute and Hospital. Written-informed consent was obtained from all patients.

All patients involved underwent preoperative physical examination and imaging examination. Ultrasound was performed to evaluate the location of tumor nodule and central lymph node metastasis. Ultrasonography guided fine-needle aspiration cytology (FNAC) and enhanced CT was performed when the lateral lymph nodes were suspicious for metastasis. Isthmic PTC was defined as a tumor nodule located in the central part of thyroid gland lying anterior to the trachea, overlying the second to fourth tracheal rings according to ultrasonography. The tumor was classified as left isthmus or right isthmus based on the ultrasonography and the recorded intraoperative data.

Baseline clinicopathological information of each patient, including preoperative clinical and radiological evaluations, pathological examinations, patterns of lymph node metastasis, and follow-up data were collected. The surgical extent was decided by the surgeon based on the reference and the will of patients. All of the operations were performed by surgeons with at least 20 years of thyroid surgery experience, and central lymph node dissection was performed strictly following the specifications in the American Thyroid Association guidelines (14). Recurrence was defined as any new lesions confirmed with cytologic or pathological examination after surgery. The median follow-up time was 53 months (range from 14 to 96 months), and no patient died from tumor recurrence or distant metastasis.



Propensity Score Matching Analysis

Propensity score matching was used to effectively reduce the selection bias and confounding differences. Seven variables including sex, age, tumor location, tumor size, capsule invasion, lymphovascular invasion, and lymph node metastasis shown by preoperative ultrasound were analyzed using the method of propensity score matching. We constructed one matched group through propensity score matching analysis between patients who underwent thyroidectomy plus BCLND and patients who underwent thyroidectomy plus UCLND. Another matched group was established between patients who underwent thyroidectomy plus BCLND and patients who underwent thyroidectomy alone using propensity score matching. The recurrence-free survival (RFS) was compared in the matched groups (Figure 1).




Figure 1 | Flowchart of patients with isthmic papillary thyroid cancer in this study.





Statistical Analysis

Statistical analysis was performed using SPSS version 25 (SPSS, Inc. Chicago, IL, USA) and R software version (3.6.1), Baseline clinical characteristics were compared using t test for continuous variables and chi-square test for categorical variables. Kaplan–Meier survival analysis and log-rank test were used to estimate the RFS. A receiver operating characteristic (ROC) curve analysis was used to identify the cutoff point of tumor size for predicting the risk of CLN metastasis. Univariate and multivariate analyses were performed with the logistic regression model. P < 0.05 was considered statistically significant.




Results


Baseline Characteristics and Propensity Score Matching

Of all the 669 patients, most of the patients were female (493/669, 73.69%). The rate of capsular invasion of the patients enrolled in the study was 59.64%. Among the patients underwent BCLND, 81/177 (45.76%) was confirmed with histologically positive CLN metastasis after surgery, and the occult lymph node metastasis is 25.42%. Of all the patients who underwent UCLND, 152/401(37.91%) was defined as histologically positive CLN metastasis after surgery.

Propensity score matching was performed to generate the matched groups. 176 patients from 401 patients who received UCLND and 176 patients from 177 patients who received BCLND were matched. Similarly, 77 patients from 177 patients who accepted BCLND and 77 patients from 91 patients who have not received lymph node dissection were compared. The clinicopathological characteristics after propensity score matching were presented respectively in the Table 1 and Table 2. The median tumor size was respectively 0.92 ± 0.47 and 0.89 ± 0.56 in the matched BCLND group and NCLND group, with P=0.663. No significant difference exists in the median tumor size between the matched BCLND group and UCLND group (1.05 ± 0.55 vs 0.98 ± 0.64, P=0.259). Similarly, there was no significant difference observed in age, sex, tumor location, capsular invasion, lymphovascular invasion, and lymph node metastasis shown by preoperative ultrasound after propensity score matching between the matched BCLND group and UCLND group, as well as the matched BCLND group and NCLND group. The median follow-up time of all of the involved patients is 53 months (range:14-96 months, mean:56 months). The median follow-up time of patients who underwent BCLND and patients who underwent NCLND in the matched group A is respectively 62 months (range:14-96 months, mean:58.5 months) and 57 (range:20-96, mean:58.6). The median follow-up time of patients who underwent BCLND and patients who underwent UCLND in the match group B is respectively 50 months (range:14-96 months, mean:53.8 months) and 34 months (range:14-92 months, mean:35.5 months).


Table 1 | Baseline clinicopathological characteristics of patients with PTC located at isthmus with BCLND or UCLND after propensity score matching.




Table 2 | Baseline clinicopathological characteristics of patients with PTC located at isthmus with BCLND or NCLND after propensity score matching.





Postoperative Tumor Recurrence

In the matched group, recurrence occurred in 2 cases of the BCLND group and 2 cases of the UCLND group. The 5-year RFS rates were respectively 97.1% in the UCLND group and 99.4% in the BCLND group. Kaplan-Meier curves showed no statistically difference in the 5-year RFS between the BCLND group and UCLND group (P = 0.11) (Figure 2A). In the other matched group, the 5-year RFS rates were 92.9% in the NCLND group and 100% in the BCLND group, with statistically significant (P = 0.048) (Figure 2B).




Figure 2 | Kaplan-Meier recurrence-free survival curves. (A) Kaplan-Meier recurrence-free survival curve of patients with isthmus PTC who underwent thyroidectomy with bilateral central neck dissection (BCLND) and who underwent thyroidectomy with unilateral central neck dissection (UCLND) (P=0.11). (B) Kaplan-Meier recurrence-free survival curve of patients with isthmus PTC who underwent thyroidectomy with bilateral central neck dissection (BCLND) and who underwent thyroidectomy with no central neck dissection (NCLND) (P=0.048).





Risk Factors for CLN Metastasis

ROC curve analysis was performed to make out the cutoff point of tumor size for predicting CLN metastasis in 177 patients, who underwent the BCLND. According to the ROC curve analysis, the AUC of the model for prediction of CLN metastasis was 0.610 (95% CI: 0.526–0.694; P=0.012). The analysis indicated that a tumor size of 1.05 cm was the cutoff point for predicting CLN metastasis (Figure 3). 45.76% (81/177) was confirmed with histologically positive CLN metastasis. Of them, 24.9% (44/177) patients were diagnosed with contralateral CLN metastasis. In the univariate logistic regression, male (OR:1.21; 95% CI, 1.01–1.44; P=0.04), age<55 (OR:1.44; 95% CI:1.24–1.68; P<0.001), tumor size>1 (OR:1.30; 95% CI:1.12–1.50; P<0.001), capsule invasion (OR:1.37; 95% CI:1.17–1.60; P<0.001) and lymphovascular invasion (OR:1.47; 95% CI:1.09–1.98; P=0.013) were significantly related to CLN metastasis (Figure 4A). To exclude the possibility that clinical and pathological factors might bias CLN metastasis, factors shown to be significant in the univariate analysis were involved into the multivariate logistic regression analysis. The multivariate logistic regression analysis showed that age<55 (OR:1.37; 95% CI:1.19–1.58; P<0.001), tumor size>1 cm (OR:1.17; 95% CI:1.01–1.35; P= 0.039), capsule invasion (OR:1.24; 95% CI:1.06–1.46; P= 0.009) and lymphovascular invasion (OR:1.42; 95% CI:1.08–1.87; P=0.014) were significantly associated with CLN metastasis (Figure 4B). In the univariate logistic regression analysis, age<55 (OR:1.29; 95% CI:1.12–1.47; P<0.001), tumor size>1 (OR:1.16; 95% CI:1.02–1.32; P=0.021), capsule invasion (OR:1.17; 95% CI:1.02–1.34; P=0.029) and lymphovascular invasion (OR:1.37; 95% CI:1.06–1.78; P= 0.019) were statistically related to contralateral CLN metastasis (Figure 5A). While the multivariate logistic regression analysis identified that only age<55 (OR:1.25; 95% CI:1.10–1.43; P=0.001) and lymphovascular invasion (OR:1.31; 95% CI:1.02–1.69; P=0.039) were independent risk factors for contralateral CLN metastasis (Figure 5B).




Figure 3 | ROC curve analysis of tumor size and CLN metastasis. (AUC:0.610; 95% CI: 0.526–0.694; P= 0.01).






Figure 4 | (A) Univariate logistic regression analysis of clinicopathological factors associated with CLN metastasis for patients underwent thyroidectomy with BCLND. (B) Multivariate logistic regression analysis of clinicopathological factors associated with CLN metastasis for patients underwent thyroidectomy with BCLND.






Figure 5 | (A) Univariate logistic regression analysis of clinicopathological factors associated with contralateral CLN metastasis for patients underwent thyroidectomy with BCLND. (B) Multivariate logistic regression analysis of clinicopathological factors associated with contralateral CLN metastasis for patients underwent thyroidectomy with BCLND.






Discussion

Thyroid cancer is more common arising in the left or right lobes of thyroid gland. The incidence of thyroid cancer located at isthmus is relatively low, only about 1% to 10% occurred according to reports (15). The isthmus is the central part of thyroid gland that connects the right and left thyroid lobes, and it is composed of thin (2–6 mm) and small-volume thyroid parenchyma. As a result of its superficial anatomic location, nodules limited to the isthmus were more easily detected. In addition, with the improvement of diagnostic procedures, most of the tumor diameter is small when it is detected.

Nevertheless, PTC confined to isthmus has been reported to be more aggressive than the nodule located at lobes (15–17). Young Chan Lee et al. (18) considered that isthmic PTC was more likely to be accompanied by capsule invasion and the pretracheal or prelaryngeal lymph nodes metastasis, being consistent with the other studies reported (19, 20). The invasive clinicopathological features of isthmic PTC might be attributable to the thin shape of the isthmus, thus facilitating the invasion of adjacent tissues. In our study, the rate of capsular invasion was 59.64%, significantly higher than a meta-analysis reported 21.82% in PTC originating in the lobe (21). The incidence of capsular invasion (59.64%) that our data obtained was slightly lower than that reported by Seung Taek Lim et al. (63.7%) (22) and Lee et al. (70.2%) (23). That might be owing to the patients, most of whom included in our study were diagnosed in relatively early-stage.

Currently, the role of prophylactic central lymph node dissection (CLND) in preventing the nodal recurrence of PTC remains controversial (5, 24). The thorough resection of central lymphatic tissue can reduce the risk of recurrence by eliminating potential lymph node metastasis (25, 26). However, the intraoperative exploration may make an injure on the parathyroid glands and recurrent laryngeal nerve, even it is of small chance, it still has a great impact on the living quality of patients when it occurs. Hence, it is of great importance to investigate a suitable surgical method and explore the risk factors of lymph node metastasis for isthmic PTC. Although many studies have made efforts on the surgical extent of isthmic PTC, most of which involved a relatively small simple size of patients. In this study, a larger size of patients with isthmic PTC who underwent multiple surgical methods were incorporated. Moreover, we analyzed the influence of three different lymph node dissection extent of surgical methods on RFS compared with other studies that usually included two surgical procedures. To eliminate the bias, propensity score method was performed. Propensity score method is increasingly being applied to evaluate the effects of various therapies. The propensity score matching analysis was employed for balancing the baseline characteristics to better evaluate the effect of different extent of lymph node dissection for isthmic PTC in this study.

As a result of the special anatomical location, the lymphatic drainage mechanism of isthmus is unclear. CLN metastasis is usually observed when patients are firstly diagnosed with PTC, with reported incidences from 20% to 39% (27, 28). Previous studies showed that patients with isthmic PTC tended to be more prone to get CLN metastasis (7–9, 18, 29). A study reported that the rate of CLN metastasis of isthmic PTC was 63.8%, higher than that of non-isthmus PTC (40.3%) with P < 0.001 (23), and also higher than 29.6% that reported in a previous study (30). Young Woo Chang et al. (31) also reported that the isthmic PTC had an increased frequency of bilateral CLN metastasis than the tumor located in lobe, indicating a higher rate of contralateral node metastasis in the isthmic PTC. In this study, among the patients underwent BCLND, 81/177 (45.76%) was confirmed with histologically positive CLN metastasis. A possible explanation for the higher frequency of CLN metastasis seems to be due to the midline position of isthmus tumors, which are able to spread into both paratracheal lymph nodes. Therefore, some investigators considered that total thyroidectomy with BCLND should be regarded as the standard surgical protocol for PTC located in isthmus of thyroid (29, 31). However, a research involving 27 patients who underwent isthmusectomy or isthmusectomy with unilateral lobectomy, showed that a 5-year RFS of 95.2% and suggested that an isthmusectomy or extended isthmusectomy could be feasible for patients with well different thyroid carcinoma confined to the isthmus. Similarly, Hakyoung Park et al. (12) investigated the outcomes of 43 patients treated with isthmusectomy alone for PTC during a 30-year period and summarize that isthmusectomy is considered adequate in low-risk patients with PTC arising in isthmus, excepting for patients with the risk factors such as extrathyroid extension, CLN metastasis, or with other nodules in the thyroid lobes.

Our study used propensity score matching method to balance the bias that could be generated from sex, age, tumor size or the lymph node metastasis status shown by preoperative ultrasound. Thus, the selection bias could be ignored when the different extent of lymph node dissection was compared. The 5-year RFS of patients who received BCLND was better than that of patients who underwent NCLND, which indicated that the surgery method without lymph nodes dissection may be insufficient for patients with isthmic PTC. Additionally, the results indicated that the RFS did not differ between the BCLND group and UCLND group. However, due to the median follow-up time of patients of UCLND group in the matched group B is 34 months, which might make the result less reliable. In addition, in the multivariate logistic regression analysis, age<55 and lymphovascular invasion were independent risk factors associated with contralateral CLN metastasis. Therefore, BCLND should be considered to be performed on patients with risk factors for contralateral CLN metastasis, such as age<55 and lymphovascular invasion, even there was no statistical difference in the 5-year RFS between the BCLND group and UCLND group. A multicenter retrospective research reported (32) that age<45 and tumor size>5 mm were related to CLN metastasis. Another research revealed (9) that age<45, minimal extrathyroidal extension and lymphovascular invasion were associated with CLN metastasis. According to our results, age<55, tumor size>1 cm, capsule invasion and lymphovascular invasion were risk factors associated with CLN metastasis. So that, at least UCLND should also be considered for patients with these risk factors. What is more, the choice about the surgical extent should be made taking the preoperative occult lymph nodes metastasis into account.

The reported occult metastasis rate of PTC was about 27% to 90% (29, 33–35). In our study, we reviewed the preoperative ultrasonographic reports of all patients who underwent BCLND, and found that the rate of occult lymph node metastasis is 25.42%. Even though our result is lower than previous studies reported, it is still a high rate that we could not ignore. The high rate of occult metastasis was mainly because of the air disturbance from the trachea when the preoperative ultrasonography was used for determining CLN metastasis, thus resulting in the lower accuracy of diagnosis.

Thyroidectomy with CLND is a mature surgical approach that usually being used in the clinical practice. However, the ultrasound diagnosis of CLN metastasis is relatively difficult, and the anatomical location of the CLN is so special that the FNAC need to be operated by experienced doctors for the diagnosis of CLN metastasis. The result of which could be accompanied with the possibility of false-negative rates. Therefore, prophylactic central neck dissection is necessary for patients with high risk factors for CLN metastasis. In addition, some previous studies have also demonstrated that prophylactic central neck dissection could significantly reduce locoregional recurrence (36, 37).

There are several limitations in our study. Firstly, it is retrospectively designed, although the propensity score matching was employed in our study, it still cannot replace randomization process because of the unobserved values being existed. Secondly, the occurrence rate of PTC located in isthmus was relatively low, a large number of cases from multicenter could help getting more objective results. Finally, the absence of long-term follow-up could also have limited the study. Especially the median follow-up time of patients of UCLND group in the matched group B is not long enough, which could make the results less reliable. Therefore, further prospective studies with longer follow-up time, more complete data are necessary to overcome the limitations of this study.



Conclusion

Age<55, tumor size>1cm, capsule invasion and lymphovascular invasion could be related to CLN metastasis, while age<55 and lymphovascular invasion were independent risk factors associated with contralateral CLN metastasis for isthmic PTC. Considering our results above, the thyroidectomy without lymph nodes dissection is insufficient for patients with isthmic PTC, especially for those patients with high risk of central lymph node metastasis. UCLND should be underwent at least for patients with isthmic PTC. BCLND should be considered for patients with risk factors for CLN metastasis.



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 study was approved by the Clinical Research Ethics Committee of Tianjin Medical University Cancer Institute and Hospital. Written informed consent was obtained from all patients. The patients/participants provided their written informed consent to participate in this study.



Author Contributions

YS, XW, CJ, and YW conceived of and designed the research. YS edited this manuscript and participated the data collection and statistical analysis. KY and YD participated the data collection, statistical analysis, and manuscript preparation. MZ, JL, YF, and DL participated in the data acquisition. CJ, YW, and XW guided the statistical analysis and revised the manuscript. CJ, YW, and XW had primary responsibility for final content. All authors contributed to the article and approved the submitted version.



Funding

This study was supported by National Key R&D Program of China (2019YFC0119205) and the Tianjin Science and Technology Plan Project (17YFZCSY00690).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fendo.2021.620147/full#supplementary-material



References

1. Lundgren, CI, Hall, P, Dickman, PW, and Zedenius, J. Clinically Significant Prognostic Factors for Differentiated Thyroid Carcinoma: A Population-Based, Nested Case-Control Study. Cancer (2006) 106:524–31. doi: 10.1002/cncr.21653

2. Wiltshire, JJ, Drake, TM, Uttley, L, and Balasubramanian, SP. Systematic Review of Trends in the Incidence Rates of Thyroid Cancer. Thyroid (2016) 26:1541–52. doi: 10.1089/thy.2016.0100

3. Mazzaferri, EL, Doherty, GM, and Steward, DL. The Pros and Cons of Prophylactic Central Compartment Lymph Node Dissection for Papillary Thyroid Carcinoma. Thyroid (2009) 19:683–9. doi: 10.1089/thy.2009.1578

4. Zheng, X, Peng, C, Gao, M, Zhi, J, Hou, X, Zhao, J, et al. Risk Factors for Cervical Lymph Node Metastasis in Papillary Thyroid Microcarcinoma: A Study of 1,587 Patients. Cancer Biol Med (2019) 16:121–30. doi: 10.20892/j.issn.2095-3941.2018.0125

5. Hughes, DT, Rosen, JE, Evans, DB, Grubbs, E, Wang, TS, and Solorzano, CC. Prophylactic Central Compartment Neck Dissection in Papillary Thyroid Cancer and Effect on Locoregional Recurrence. Ann Surg Oncol (2018) 25:2526–34. doi: 10.1245/s10434-018-6528-0

6. Xiang, D, Xie, L, Xu, Y, Li, Z, Hong, Y, and Wang, P. Papillary Thyroid Microcarcinomas Located at the Middle Part of the Middle Third of the Thyroid Gland Correlates With the Presence of Neck Metastasis. Surgery (2015) 157:526–33. doi: 10.1016/j.surg.2014.10.020

7. Zhang, TT, Qi, XZ, Chen, JP, Shi, RL, Wen, SS, Wang, YL, et al. The Association Between Tumor’s Location and Cervical Lymph Nodes Metastasis in Papillary Thyroid Cancer. Gland Surg (2019) 8:557–68. doi: 10.21037/gs.2019.10.02

8. Chai, YJ, Kim, SJ, Choi, JY, Koo do, H, Lee, KE, and Youn, YK. Papillary Thyroid Carcinoma Located in the Isthmus or Upper Third is Associated with Delphian Lymph Node Metastasis. World J Surg (2014) 38:1306–11. doi: 10.1007/s00268-013-2406-x

9. Song, CM, Lee, DW, Ji, YB, Jeong, JH, Park, JH, and Tae, K. Frequency and Pattern of Central Lymph Node Metastasis in Papillary Carcinoma of the Thyroid Isthmus. Head Neck (2016) 38(Suppl 1):E412–6. doi: 10.1002/hed.24009

10. Haddad, RI, Nasr, C, Bischoff, L, Busaidy, NL, Byrd, D, Callender, G, et al. NCCN Guidelines Insights: Thyroid Carcinoma, Version 2.2018. J Natl Compr Canc Netw (2018) 16:1429–40. doi: 10.6004/jnccn.2018.0089

11. Nixon, IJ, Palmer, FL, Whitcher, MM, Shaha, AR, Shah, JP, Patel, SG, et al. Thyroid Isthmusectomy for Well-Differentiated Thyroid Cancer. Ann Surg Oncol (2011) 18:767–70. doi: 10.1245/s10434-010-1358-8

12. Park, H, Harries, V, McGill, MR, Ganly, I, and Shah, JP. Isthmusectomy in Selected Patients with Well-Differentiated Thyroid Carcinoma. Head Neck (2020) 42:43–9. doi: 10.1002/hed.25968

13. Wang, J, Sun, H, Gao, L, Xie, L, and Cai, X. Evaluation of Thyroid Isthmusectomy as a Potential Treatment for Papillary Thyroid Carcinoma Limited to the Isthmus: A Clinical Study of 73 Patients. Head Neck (2016) 38(Suppl 1):E1510–4. doi: 10.1002/hed.24270

14. Haugen, BR, Alexander, EK, Bible, KC, Doherty, GM, Mandel, SJ, Nikiforov, YE, et al. 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) 26:1–133. doi: 10.1089/thy.2015.0020

15. Pastorello, R, Valerio, E, Lobo, A, Maia, A, and Saieg, M. Do Thyroid Nodules That Arise in the Isthmus Have a Higher Risk of Malignancy? Cancer Cytopathol (2020) 128:520–2. doi: 10.1002/cncy.22260

16. Pontieri, G, Urselli, F, Peschi, L, Liccardi, A, Ruggiero, AR, Vergara, E, et al. Is the Isthmus Location an Additional Risk Factor for Indeterminate Thyroid Nodules? Case Report and Review of the Literature. Front Endocrinol (Lausanne) (2018) 9:750. doi: 10.3389/fendo.2018.00750

17. Pancer, J, Mitmaker, E, Ajise, O, Tabah, R, and How, J. A Thyroid Gland With Over 30 Foci of Papillary Thyroid Carcinoma With Activating BRAF V600E Mutation. Endocrinol Diabetes Metab Case Rep (2019) 2019:19-0006. doi: 10.1530/EDM-19-0006

18. Lee, YC, Na, SY, Chung, H, Kim, SI, and Eun, YG. Clinicopathologic Characteristics and Pattern of Central Lymph Node Metastasis in Papillary Thyroid Cancer Located in the Isthmus. Laryngoscope (2016) 126:2419–21. doi: 10.1002/lary.25926

19. Hahn, SY, Han, BK, Ko, EY, Shin, JH, and Ko, ES. Ultrasound Findings of Papillary Thyroid Carcinoma Originating in the Isthmus: Comparison With Lobe-Originating Papillary Thyroid Carcinoma. AJR Am J Roentgenol (2014) 203:637–42. doi: 10.2214/AJR.13.10746

20. Seok, J, and Jeong, WJ. ASO Author Reflections: Characteristics of Papillary Thyroid Cancer of Thyroid Isthmus and Clinical Implications of Its Extrathyroidal Extension. Ann Surg Oncol (2020) 19-0006. doi: 10.1245/s10434-020-08367-z

21. Shao, L, Sun, W, Zhang, H, Zhang, P, Wang, Z, Dong, W, et al. Risk Factors for Right Paraesophageal Lymph Node Metastasis in Papillary Thyroid Carcinoma: A Meta-Analysis. Surg Oncol (2020) 32:90–8. doi: 10.1016/j.suronc.2019.11.007

22. Lim, ST, Jeon, YW, and Suh, YJ. Correlation Between Surgical Extent and Prognosis in Node-Negative, Early-Stage Papillary Thyroid Carcinoma Originating in the Isthmus. World J Surg (2016) 40:344–9. doi: 10.1007/s00268-015-3259-2

23. Lee, YS, Jeong, JJ, Nam, KH, Chung, WY, Chang, HS, and Park, CS. Papillary Carcinoma Located in the Thyroid Isthmus. World J Surg (2010) 34:36–9. doi: 10.1007/s00268-009-0298-6

24. Kim, BY, Choi, N, Kim, SW, Jeong, HS, Chung, MK, and Son, YI. Randomized Trial of Prophylactic Ipsilateral Central Lymph Node Dissection in Patients With Clinically Node Negative Papillary Thyroid Microcarcinoma. Eur Arch Otorhinolaryngol (2020) 277:569–76. doi: 10.1007/s00405-019-05702-3

25. Zhao, SY, Ma, YH, Yin, Z, Zhan, XX, Cheng, RC, and Qian, J. [Evaluation of Central Lymph Node Dissection for Papillary Thyroid Carcinoma in cN0 T1/T2]. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi (2018) 53:105–9. doi: 10.3760/cma.j.issn.1673-0860.2018.02.005

26. Akin, S, Yazgan Aksoy, D, Akin, S, Kilic, M, Yetisir, F, and Bayraktar, M. Prediction of Central Lymph Node Metastasis in Patientswith Thyroid Papillary Microcarcinoma. Turk J Med Sci (2017) 47:1723–7. doi: 10.3906/sag-1702-99

27. Chang, YW, Kim, HS, Kim, HY, Lee, JB, Bae, JW, and Son, GS. Should Central Lymph Node Dissection be Considered for All Papillary Thyroid Microcarcinoma? Asian J Surg (2016) 39:197–201. doi: 10.1016/j.asjsur.2015.02.006

28. Randolph, GW, Duh, QY, Heller, KS, LiVolsi, VA, Mandel, SJ, Steward, DL, et al. The Prognostic Significance of Nodal Metastases From Papillary Thyroid Carcinoma can be Stratified Based on the Size and Number of Metastatic Lymph Nodes, as Well as the Presence of Extranodal Extension. Thyroid (2012) 22:1144–52. doi: 10.1089/thy.2012.0043

29. Li, G, Lei, J, Peng, Q, Jiang, K, Chen, W, Zhao, W, et al. Lymph Node Metastasis Characteristics of Papillary Thyroid Carcinoma Located in the Isthmus: A Single-Center Analysis. Medicine (Baltimore) (2017) 96:e7143. doi: 10.1097/MD.0000000000007143

30. Karatzas, T, Charitoudis, G, Vasileiadis, D, Kapetanakis, S, and Vasileiadis, I. Surgical Treatment for Dominant Malignant Nodules of the Isthmus of the Thyroid Gland: A Case Control Study. Int J Surg (2015) 18:64–8. doi: 10.1016/j.ijsu.2015.04.039

31. Chang, YW, Lee, HY, Kim, HS, Kim, HY, Lee, JB, and Son, GS. Extent of Central Lymph Node Dissection for Papillary Thyroid Carcinoma in the Isthmus. Ann Surg Treat Res (2018) 94:229–34. doi: 10.4174/astr.2018.94.5.229

32. He, LY, Chen, ML, Wang, WW, Balde, AI, Li, Z, Cai, Z, et al. The Analysis of Clinicopathologic Predictors of Lymph Node Metastasis and Postoperative Recurrence in Patients with Papillary Thyroid Microcarcinoma From Guangdong Province, China-a Multicenter Retrospective Study. Int J Clin Exp Pathol (2017) 10:9735–43.

33. Hartl, DM, and Travagli, JP. The Updated American Thyroid Association Guidelines for Management of Thyroid Nodules and Differentiated Thyroid Cancer: A Surgical Perspective. Thyroid (2009) 19:1149–51. doi: 10.1089/thy.2009.1600

34. Yan, X, Zeng, R, Ma, Z, Chen, C, Chen, E, Zhang, X, et al. The Utility of Sentinel Lymph Node Biopsy in Papillary Thyroid Carcinoma With Occult Lymph Nodes. PloS One (2015) 10:e0129304. doi: 10.1371/journal.pone.0129304

35. Steck, JH, Stabenow, E, Bettoni, GB, Steck, S, and Cernea, CR. Accuracy of Sentinel Lymph Node Mapping in Detecting Occult Neck Metastasis in Papillary Thyroid Carcinoma. Arch Endocrinol Metab (2018) 62:296–302. doi: 10.20945/2359-3997000000038

36. Chen, L, Wu, YH, Lee, CH, Chen, HA, Loh, EW, and Tam, KW. Prophylactic Central Neck Dissection for Papillary Thyroid Carcinoma with Clinically Uninvolved Central Neck Lymph Nodes: A Systematic Review and Meta-Analysis. World J Surg (2018) 42:2846–57. doi: 10.1007/s00268-018-4547-4

37. Zhao, W, You, L, Hou, X, Chen, S, Ren, X, Chen, G, et al. The Effect of Prophylactic Central Neck Dissection on Locoregional Recurrence in Papillary Thyroid Cancer After Total Thyroidectomy: A Systematic Review and Meta-Analysis : pCND for the Locoregional Recurrence of Papillary Thyroid Cancer. Ann Surg Oncol (2017) 24:2189–98. doi: 10.1245/s10434-016-5691-4



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.

Copyright © 2021 Shuai, Yue, Duan, Zhou, Fang, Liu, Liu, Jing, Wu and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo-12-620147-g004.jpg





OEBPS/Images/fendo-12-620147-g002.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Surgical Extent of Central Lymph Node Dissection for Papillary Thyroid Carcinoma Located in the Isthmus: A Propensity Scoring Matched Study

      

        		

          Introduction

        



        		

          Materials and Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Patients

          



          		

            Propensity Score Matching Analysis

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Baseline Characteristics and Propensity Score Matching

          



          		

            Postoperative Tumor Recurrence

          



          		

            Risk Factors for CLN Metastasis

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Variables

Sex
Fomale
Mo
Age, years
Tumor sz, om
Location
Lettisthrus
Rghtistmus
Capsular nason
No
Yes
Lymphovascular ivasion
No
Yoo
Hashimoto thyrods
3

Yoo
ymph node metastasis detected by préoperative Uirasound
No
Yes

BCLND (n=77)

61 792%)
16208%)
69921118
0922047

35(455%)
a2(645%)

3545.5%)
420645%)

72(085%)
565%

69696%)
8(104%)

77 (100%)
00%)

NCLND (n=77)

61792%)
16208%)
468121008
0892056

668N
41(502%)

a0(519%
a7 (48.1%)

78(086%
462%

65 8845%)
1215:6%)

77(100%
0(0%)





OEBPS/Images/fendo-12-620147-g005.jpg
o e

P P
A

s s






OEBPS/Images/logo.jpg
’ frontiers
in Endocrinology





OEBPS/Images/fendo-12-620147-g001.jpg
(==

=)

(===

1

(=) (o)

(o) (mar) () ()






OEBPS/Images/fendo-12-620147-g003.jpg
Senamay o)

o4

e

1-Specificity (%)





OEBPS/Images/fendo.2021.620147_cover.jpg
’ frontlers
n Endocrinology

Surgical Extent of Central Lymph
Node Dissection for Papillary Thyroid
Carcinoma Located in the Isthmus: A

Propensity Scoring Matched Study





OEBPS/Images/table1.jpg
Variables

Sox
Fomse
Mo
Age, years
Tumor sz, om
Location
Lettisthrus
Rghtistmus
Capsudar nason
No.
Yes
Lymphovascular invasion
No
Yes
Hashimoto thyrodts
N

Yes

ymph node metastasis detected by preoperatve Uirasound
No
Yes

BOLND (n= 176)

138 784%)
38216%
47182109
1052085

9(545%
20(45.5%)

51200%)
12571.0%)

165 (038%)
163%

139 19.0%)
a7 @10%

138 78.4%)
38.21.6%)

UCLND (n= 176)

132750%)
44 25.0%)
45492989
0982064

02(51.4%)
84 (16.6%)

38216%)
128.78.4%)

170 066%)
604%

145 83.0%)
0(17.0%)

140795%)
36 205%)

oam

0214

0794






