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Abstract
Objective: Thyroid-stimulating hormone/thyrotropin (TSH) is known to induce malignancies and
tissue growth of the thyroid gland. While the relationship of higher levels of TSH with advanced
stages of cancer had been published in previous studies, the relationship of the tumor with the
clinicopathological factors had not been completely evaluated. The aim of the present study was to
evaluate the relationship between highly risky clinicopathological factors with preoperative high
levels of TSH.
Materials and methods: The records of 89 patients (67 females and 22 males) who underwent
surgery for differentiated thyroid cancer between 2011 and 2013 were reviewed. The relationship of
preoperative TSH between tumor size, multicentricity, lymphovascular invasion, extrathyroidal
extension, central neck metastasis, and lateral neck metastasis was evaluated.
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Results: The preoperative TSH levels were high in patients with multicentricity (p=0.022),
lymphovascular invasion (p=0.018), and central neck metastasis (p=0.002). The prevalence of
extrathyroidal extension (p=0.41), lymphovascular invasion (p=0.020), and central metastasis
(p=0.009) was significantly high in patients with a TSH level ≥2.5 mIU/L. The preoperative TSH levels
were determined as an independent predictive risk factor for central neck metastases (p=0.012) and
extrathyroidal extension (p=0.041) in multinomial logistical regression analysis.
Conclusion: The power of radiological imaging for the identification of central neck metastases in
preoperative evaluation is limited. The preoperative high level of TSH is an independent predictive
factor for central metastases and extrathyroidal extension. It can help to predict tumor staging.
Furthermore, related with multicentricity and lymphovascular invasion, it can affect the high risk
characteristics of the tumor except the stage. The preoperative TSH level can be considered for the
probability of preoperative metastases and can contribute to plan the extent of surgery.
Keywords: Clinicopathological factors, Thyroid cancer, Thyrotropin/thyroid-stimulating hormone

Introduction
Thyroid cancer is the most frequent endocrine malignancy [1]. The outstanding clinical parameters
associated with an increased risk of malignant disease of age (<20 and >70 years), male sex, solitary
nodule, nodule size of >4 cm, rapid nodular growth, and radiation exposure history are well known
[2].
Thyrotropin (TSH) is a well-accepted thyrocyte growth factor [3]. The relationship of the TSH with
differentiated thyroid cancer (DTC) was evaluated several times in previous studies. In previous
studies, the increasing risk of thyroid malignancy in thyroid nodules by the higher levels of TSH has
been emphasized [4–11]. In recent studies, the relationship between the tumor size and the TSH
level is further examined [12–14]. In a recent meta-analysis, a higher serum TSH level involved higher
risk of papillary thyroid cancer (PTC) [15]. In a study, TSH receptor expression was found to be an
independent factor that affects the prognosis of patients with PTC [16].
Overall, the relationship of clinicopathological factors of the tumor with TSH level and its
contribution to preoperative surgical assessment are not fully examined until today. The aim of the
present study was to evaluate the relationship between highly risky clinicopathological factors with
preoperative high levels of TSH.
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Materials and methods
We examined the records of 89 patients (67 females and 22 males) who underwent surgery for
thyroid cancer between 2011 and 2013 retrospectively. The mean age of the patients was 50.7 (20–
80) years. In all patients, preoperative ultrasonography (USG), TSH levels, and thyroid function tests
were evaluated. Fine needle aspiration biopsy (FNAB) was applied to patients according to the USG
findings of the nodules. Patients who were suspected of malignancy in the FNAB results were
additionally evaluated with USG for central and lateral neck metastasis. Patients who were suspected
clinically or suspected of extrathyroidal extension to the adjacent organ spread were additionally
evaluated with magnetic resonance imaging and computed tomography. The FNAB procedure was
applied to the lateral neck lymphatic nodes that were suspected of metastasis and confirmed.
Preoperative serum TSH values were measured, and the results were recorded in mIU/L. A level of
≥2.5 mIU/L is considered as high. Patients who had antithyroid treatment before surgery were
excluded from the study.
All patients underwent surgery conducted by the same endocrine surgeon. In cases with a unifocal
intrathyroidal microcarcinoma (<1 cm in diameter) and without cervical lymph node involvement,
thyroid lobectomy with isthmusectomy was performed. Total thyroidectomy was primarily
performed in other cases. The dissection of the central neck area was performed when there was an
enlarged lymph node in preoperative imaging studies or palpated in the central neck region
peroperatively. Prophylactic central neck dissection was applied to the cases with a tumor size >4 cm.
Neck dissection was performed from levels II to V in case of metastasis to the lateral compartment of
the neck in the preoperative evaluation and also in time following thyroid surgery. The dissection
descriptions of the central region were performed according to the consensus report of the American
Thyroid Association Surgery Working Group [17]. The histopathological parameters of each specimen
were evaluated by the same pathologist. All pathological specimens were analyzed for primary tumor
size, multifocality/multicentricity, extrathyroidal extension, and cervical (central and lateral) lymph
node metastasis (LNM). The specimens were classified according to the tumor, lymph node, and
metastasis (TNM) staging system of the 7th edition of the Union for International Cancer Control and
the American Joint Committee on Cancer and according to the well-established prognosis
classification system of DTC, age, metastasis, extent, and size stage system [18].
By analyzing the specimen reports, the relationship of preoperative TSH between tumor size,
multicentricity, lymphovascular invasion, extrathyroidal extension, central neck metastasis, and
lateral neck metastasis was evaluated. The approval of the local ethics committee was obtained to
conduct the study. Informed consent was obtained from the patients prior to the study.

Statistical analyses
Data were analyzed using the SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). Mann–Whitney U test
and ANOVA were used to compare binary data. Multinomial logistical regression analysis was used to
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analyze the predictive value of TSH (<2.5 vs >2.5 mIU/L). p-Values were two-sided all throughout. A
p-value <0.05 was considered as statistically significant.

Results
Tables 1 and 2 show the relationship of clinicopathological factors with preoperative TSH level. The
preoperative TSH levels were high in patients with multicentricity (p=0.022), lymphovascular invasion
(p=0.018), and central neck metastasis (p=0.002). The prevalence of extrathyroidal extension
(p=0.41), lymphovascular invasion (p=0.020), and central metastasis (p=0.009) was significantly high
in patients with a TSH level ≥2.5 mIU/L.
The preoperative TSH levels were determined as an independent predictive risk factor for central
neck metastasis (p=0.012), lymphovascular invasion (p=0.021), and extrathyroidal extension
(p=0.041) in multinomial logistical regression analysis.

Discussion
The idea of “higher levels of TSH is related with more aggressive DTC” is widely accepted in the
literature [4–16]. Tumor aggressivity is thought to be related with the potential of metastasis to the
lymph nodes primarily to the central neck area. However, the power of radiological imaging for the
identification of central neck metastases in preoperative evaluation is limited [19].
To manage DTC and to propose the prognosis of the patients following treatment, clinicians have
been working to find more factors and markers. In addition, the relationship of TSH with DTC has
always been a challenging subject in the development, progress, and treatment of this disease [4–
14]. In our study, TSH levels were found to be significant in the presence of multicentricity and
lymphovascular invasion with the histopathological aggressivity properties of tumor. Furthermore, in
case of central metastasis, TSH levels were significantly high. For the evaluation of the TSH with a
baseline level of 2.5 mIU/L, the prevalence of extrathyroidal spread (p=0.41), lymphovascular
invasion (p=0.020), and central neck metastasis (p=0.009) was significantly higher in cases with >2.5
mIU/L. Similar to the current literature, our study demonstrated that preoperative higher serum TSH
concentrations are associated with higher thyroid cancer stage [7,8,9,18,20,21] versus a minority of
studies [22–28] that showed no relationship. A good overall response to this contradiction could be
the up-to-date meta-analysis by Zheng et al. [26], including 56 studies with 20,227 cases of thyroid
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cancer of which they concluded that the risk of PTC is associated with a significant increase in serum
TSH level.
Beyond the sufficiently evaluated relationship of preoperative TSH level with the tumor size
depending on the growth factor of the hormone on the thyroid tissue, other characteristics of the
disease with the hormone should be questioned. Haymart et al. [7] first reported that a higher TSH is
associated with not only incidence of DTC but also advanced stage of DTC. Kim et al. [20] concluded
that advanced TNM stage, lateral LNM, and extrathyroidal extension are significantly correlated with
preoperative high TSH levels. Their study also reported that a high TSH level is a predictive factor for
extrathyroidal extension and lateral lymph node involvement in DTC. We did not determine a
significant difference about the relationship of the tumor with TSH levels. This could be due to a
smaller sample size and the majority of the cases were in the T1 group. McLeod et al. [22,23]
emphasized the relationship of prognostic markers (neck nodal metastasis, tumor size, distant
metastasis, and extrathyroidal extension) of DTC to serum TSH concentration and reported that the
preoperative serum TSH level is related with gross extrathyroidal extension, higher DTC stage, and
neck node metastasis. In a cross-sectional cohort study, it was concluded that high TSH levels
increased the risk of malignancy and the rate of LNM.

Lymphatic metastases of PTC primarily and frequently occur in the central neck area [28,29]. In PTC
management, the challenges of the central neck region radiological imaging, metastases to this area,
and arguments of performing the paratracheal lymph node dissection with total thyroidectomy for
PTC are still ongoing issues [19,30]. The difficulty of radiological imaging of the central neck area
preoperatively hampers the surgeon to fully manage the disease preoperatively. Recent studies did
not mention this topic as much as compare the relationship of TSH level with the diagnosis of PTC.
However, preoperative full evaluation of the disease would enable the surgeon to make a correct
decision about the extent of surgery. The central neck dissection method (prophylactically routinely,
prophylactically for isolated metastatic disease in the lateral compartment, and performed
selectively following the intraoperative evaluation of the lymph nodes in the central compartment) is
still controversial due to this reason [31]. In addition to radiological instruments and clinical
examination, laboratory findings can also aid to plan the surgery.
In our study, the central metastasis risk of cases with a TSH level >2.5 mIU/L was four times higher
than those with a TSH level <2.5 mIU/L. Moreover, a TSH level >2.5 mIU/L was an independent risk
factor for extrathyroidal extension and central neck metastasis. Both of these properties of the
tumor increase the TNM stage especially in patients over 45 years [18]. Patients with a TSH level >2.5
mIU/L could be evaluated for central neck metastases both preoperatively and peroperatively. The
preoperative TSH levels could be in the criteria of planning the prophylactic central neck dissection.
Gao et al. [32] studied the relationship of TSH levels with USG findings in borderline papillary thyroid
microcarcinoma (PTMC). In their study, it was concluded that positive FNAB findings, suspicious
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imaging, a >7 mm diameter of tumor, and serum TSH levels of ≥2.5 mIU/L are independent predictors
for central LNM in PTMC. In these cases of PTMC, prophylactic central lymph node dissection could
be planned. In addition, the present study supports our results of “higher TSH levels brings the
aggressiveness of tumor with it”. Kim et al. [20] examined the relationship of lateral LNM and
extrathyroidal extension of DTC with TSH. They concluded that preoperative high TSH levels may
offer high-risk features with extrathyroidal extension and lateral LNM. They also argued that TSH
levels may be used as a preoperative determiner for the extension of DTC surgery.
Consistent with our analysis, other studies reported that extrathyroidal extension [22,31] and LNM
[16,33] are associated with serum TSH concentration. By reviewing all of these studies, we also found
that preoperative TSH levels are an independent predictive risk factor for these two
clinicopathological factors.
A previous study by Li et al. [34] reported that especially with a TSH level ≥2.5 mIU/L (p=0.003 and
p=0.03), the high TSH levels of the patients are found in central LNM (p=0.001) and lateral LNM
(p=0.002). Compared with our results of central (p=0.002) and lateral (p=0.236) metastases, central
metastases were significant and correlated with their study. We believe that the difference of lateral
metastasis could be due to a smaller sample size (n=420 vs n=89).
Similar to Kim et al. [20], Li et al. [34] also concluded that TSH level can be used to decide to perform
central neck dissection and to determine the extent of surgery.

Limitations
The main limitations of our study were small sample size and retrospective characteristics. Further
studies may help focus on long-term follow-up outcomes.
The preoperative high level of TSH is an independent predictive factor for central metastases and
extrathyroidal extension. It might help to predict the tumor staging. Furthermore, related with
multicentricity and lymphovascular invasion, it can affect the high risk characteristics of the tumor
except the stage. We conclude that the preoperative TSH level might be considered for the
probability of preoperative metastases and might contribute to plan the extent of surgery especially
for therapeutic or prophylactic central neck dissection.
References
1. American Cancer Society Facts and figures. Atlanta: American Cancer Society 2009.
2. Rosário PW, Ward LS, Carvalho GA, Graf H, Maciel RM, Maciel LM et al. Thyroid nodules and
differantiated thyroid cancer: update on the Brazilian consensus. Arq Bras Endocrinol Metab
2013; 57: 240–64

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Besler E, Citgez
B, Aygun N, et al. The relationship of clinicopathological factors of the tumor with preoperative TSH
level in papillary thyroid cancers. Eurasian J Med 2018; DOI: 10.5152/eurasianjmed.2018.17381.
©Copyright 2018 by Atatürk University School of Medicine - Available online at
www.eajm.org

3. Kim D, Park JW. Clinical implications of preoperative thyrotropin serum concentrations in
patients who underwent thyroidectomy for nonfunctioning nodule(s). J Korean Surg Soc
2013;85:15–9
4. Boelaert K, Horacek J, Holder RL, Watkinson JC, Sheppard MC, Franklyn JA: Serum
thyrotropin concentration as a novel predictor of malignancy in thyroid nodules investigated by
fine-needle aspiration. J Clin Endocrinol Metab 2006; 91: 4295–301.
5. Jonklaas J, Nsouli-Maktabi H, Soldin SJ: Endogenous thyrotropin and triiodothyronine
concentrations in individuals with thyroid cancer. Thyroid 2008; 18: 943–52.
6. Polyzos SA, Kappaita M, Efstathiadou Z, Poulakos P, Slavakis A, Sofianou D et al. Serum
thyrotropin concentration as a biochemical predictor of thyroid malignancy in patients
presenting with thyroid nodules. J Cancer Res Clin Oncol 2008; 134: 953–60.
7. Haymart MR, Repplinger DJ, Leverson GE, Elson DF, Sippel RS, Jaume JC et al. Higher
serum thyroid stimulating hormone level in thyroid nodule patients is associated with greater
risks of differentiated thyroid cancer and advanced tumor stage. J Clin Endocrinol Metab
2008; 93: 809–14.
8. Haymart MR, Glinberg SL, Liu J, Sippel RS, Jaume JC, Chen H. Higher serum TSH in thyroid
cancer patients occurs independent of age and correlates with extrathyroidal extension. Clin
Endocrinol (Oxf) 2009; 71: 434–39.
9. Fiore E, Rago T, Provenzale MA, Scutari M, Ugolini C, Basolo F et al. Lower levels of TSH are
associated with a lower risk of papillary thyroid cancer in patients with thyroid nodular disease:
thyroid autonomy may play a protective role. Endocr Relat Cancer 2009; 16: 1251–60.
10. Jin J, Machekano R, McHenry CR. The utility of preoperative serum thyroid- stimulating
hormone level for predicting malignant nodular thyroid disease. Am J Surg 2010; 199: 294–7.
11. Fiore E, Rago T, Provenzale MA, Scutari M, Ugolini C, Basolo F et al. L –thyroxine treated
patients with nodular goiter have lower serum TSH and lower frequency of papillarythyroid
cancer: results of a cross-sectional study on 27,914 patients. Endocr Relat Cancer 2010; 17:
231–9.
12. Zeng Q, Liu J, Zhu J, Hu G. Association between preoperative serum thyroid-stimulating
hormone level and nonfunctioning malignant nodule thyroid disease. Lin Chung Er Bi Yan Hou
Tou Jing Wai Ke Za Zhi. 2014;28:1931-3.
13. Al-Bader A, Zawawi F, Singer Z, Mlynarek A, Hier M, Tamilia M et al. Preoperative TSH and
thyroglobulin levels: would it predict thyroid cancer? Otolaryngol Pol. 2015 30;69:21-5.
14. Zhao T, Liang J, Guo Z, Li J, Lin Y. Serum thyrotropin level of 30 μIU/mL is inadequate for
preablative thyroglobulin to serve as a prognostic marker for differentiated thyroid cancer.
Endocrine. 2016;53:166-73.

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Besler E, Citgez
B, Aygun N, et al. The relationship of clinicopathological factors of the tumor with preoperative TSH
level in papillary thyroid cancers. Eurasian J Med 2018; DOI: 10.5152/eurasianjmed.2018.17381.
©Copyright 2018 by Atatürk University School of Medicine - Available online at
www.eajm.org

15. Na Hu, Zhan-Ming Li, Jin-Feng Liu, Zhen-Zhen Zhang, Li-Shun Wang. An overall and doseresponse meta-analysis for thyrotropin and thyroid cancer risk by histological type.
Oncotarget. 2016;7:47750-9.
16. Liu TR, Su X, Qiu WS, Chen WC, Men QQ, Zou L et al. Thyroid-stimulating hormone receptor
affects metastasis and prognosis in papillary thyroid carcinoma.Eur Rev Med Pharmacol Sci.
2016;20:3582-91.
17. American Thyroid Association Surgery Working Group1; American Association of Endocrine
Surgeons, American Academy of Otolaryngology-Head and Neck Surgery; American Head
and Neck Society, Carty SE, Cooper DS, Doherty GM, Duh QY, Kloos RT, Mandel SJ et al.
Consensus statement on the terminology and classification of central neck dissection for
thyroid cancer. Thyroid. 2009;19:1153-8.
18. Tanase K, Thies ED, Mäder U, Reiners C, Verburg FA. The TNM system (version 7) is the
most accurate staging system for the prediction of loss of life expectancy in differentiated
thyroid cancer. Clin Endocrinol (Oxf). 2015. [Epub ahead of print]
19. Besler E, Aygun N, Yetkin SG, Mihmanli M, Isgor A, Uludag M The Evaluation of the
Localisation and the Extent of Lympathic Dissection in Central Neck Dissection. The Medical
Bulletin of Şişli Etfal Hospital 2016;50: 228-33.

20. Kim SS, Lee BJ, Lee JC, Song SH, Kim BH, Son SM et al. Preoperative serum thyroid
stimulating hormone levels in well-differentiated thyroid carcinoma is a predictive factor for
lateral lymph node metastasis as well as extrathyroidal extension in Korean patients: a singlecenter experience. Endocrine. 2011;39:259-65.
21. Suh CH, Baek JH, Choi YJ, Lee JH. Performance of CT in the Preoperative Diagnosis of
Cervical Lymph Node Metastasis in Patients with Papillary Thyroid Cancer: A Systematic
Review and Meta-Analysis. AJNR Am J Neuroradiol. 2017;38:154-61.

22. McLeod DS, Cooper DS, Ladenson PW, Ain KB, Brierley JD, Fein HG et al. The National
Thyroid Cancer Treatment Cooperative Study Group. Prognosis of differentiated thyroid
cancer in relation to serum thyrotropin and thyroglobulin antibody status at time of diagnosis.
Thyroid. 2014;24:35-42.
23. McLeod DS, Watters KF, Carpenter AD, Ladenson PW, Cooper DS, Ding EL. Thyrotropin and
thyroid cancer diagnosis: a systematic review and dose-response metaanalysis. J Clin
Endocrinol Metab 2012 ;97:2682–92.
24. Hyun Sook Kim, Seung Joon Lee, Jung Kyu Park, Chang Ho Jo, Ho Sang Shon, Eui Dal Jung.
Association between Serum Thyroid Stimulating Hormone Level and Papillary Thyroid
Microcarcinoma in Korean Euthyroid Patients. Endocrinol Metab 2011;26:297-302.

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Besler E, Citgez
B, Aygun N, et al. The relationship of clinicopathological factors of the tumor with preoperative TSH
level in papillary thyroid cancers. Eurasian J Med 2018; DOI: 10.5152/eurasianjmed.2018.17381.
©Copyright 2018 by Atatürk University School of Medicine - Available online at
www.eajm.org

25. Kim ES, Lim DJ, Baek KH, Lee JM, Kim MK, Kwon HS et al. Thyroglobulin antibody is
associated with increased cancer risk in thyroid nodules. Thyroid 2010;20:885–91.
26. Zheng J, Li C, Lu W, Wang C, Ai Z. Oncotarget. Quantitative assessment of preoperative
serum thyrotropin level and thyroid cancer. 2016;7:34918-29.
27. Ahn D, Sohn JH, Kim JH, Shin CM, Jeon JH, Park JY.
Preoperative subclinical
hypothyroidism in patients with papillary thyroid carcinoma. Am J Otolaryngol 2013;34:312–9.
28. Torlontano M, Attard M, Crocetti U, Tumino S, Bruno R, Costante G et al. Follow-up of low risk
patients with papillary thyroid cancer: role of neck ultrasonography in detecting lymph node
metastases. J Clin Endocrinol Metab 2004 Jul;89:3402-7.
29. Yanir Y, Doweck I Regional metastases in well-differentiated thyroid carcinoma: pattern of
spread. Laryngoscope. 2008;118:433-6.
30. Serra SA, Lorente L, Mateu G, Sancho JJ. Central neck dissection: a step forward in the
treatment of papillary thyroid cancer Eur J Endocrinol. 2015;173:199-206.
31. Sturgeon C, Yang A, Elaraj D. Surgical Management of Lymph Node Compartments in
Papillary Thyroid Cancer Surg Oncol Clin N Am. 2016;25:17-40.
32. Gao Y, Qu N, Zhang L, Chen JY, Ji QH. Preoperative ultrasonography and serum thyroidstimulating hormone on predicting central lymph node metastasis in thyroid nodules as or
suspicious for papillary thyroid microcarcinoma. Tumour Biol. 2016;37:7453-9.
33. Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL, Mandel SJ et al. Revised American
Thyroid Association management guidelines for patients with thyroid nodules and
differentiated thyroid cancer. Thyroid. 2009;19:1167-214.
34. Li C, Yu W, Fan J, Li G, Tao X, Feng Y et al. Thyroid functional parameters and correlative
autoantibodies as prognostic factors for differentiated thyroid cancers. Oncotarget.
2016;7:49930-8.

Tables
Table 1. The clinicopathological factors and preoperative TSH level.
Clinical and pathological properties

Preoperative TSH (mIU/L)

Tumor size (cm)
Multicentricity (+/−)
Lymphovascular invasion (+/−)
Extrathyroidal extension (+/−)

2.06±2.82 (min: 0.005, max: 23.73)
2.78±0.94
1.46±1.10
2.79±4.08
1.56±1.29
2.14±2.02
2.00±3.32

p
0.546
0.022
0.018
0.147
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Central metastasis (+/−)
Lateral metastasis (+/−)

3.66±5.12
3.81±6.65

1.56±1.26
1.81±1.69

0.002
0.236

Table 2. The relationship of the clinicopathological factors with a TSH level of 2.5 (mIU/L).

Extrathyroidal extension
Lateral metastasis
Tumor size (cm)
0–2
2–4
>4
Multicentricity
Lymphovascular invasion
Central metastasis

TSH
<2.5 TSH
>2.5 p
(mIU/L)
(mIU/L)

Odds ratio

24/66
(36.4%)
8/66 (12.1%)

14/23
(60.9%)
3/23 (13.0%)

0.410

2.722

95%
confidence
interval
2.722–7.225

52/66
(78.8%)
12/66
(18.2%)
2/66 (3.0%)
26/66
(39.4%)
22/66
(33.3%)
11/66
(16.7%)

17/23
(73.9%)
4/23 (17.4%)

0.528

0.075

2.393

0.905–6.326

0.020

3.111

1.166–8.301

0.009

3.846

1.348–
10.971

2/23 (18.0%)
14/23
(60.9%)
14/23
(60.9%)
10/23
(43.5%)

1.000
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