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ABSTRACT
Objective: Although thyroid-stimulating hormone (TSH) is known to induce thyroid malignancies, the relationship between pre-operative TSH and patho-
logical findings has not been thoroughly evaluated. This study aimed to assess the relationship between pre-operative TSH levels and pathological findings.

Materials and Methods: The records of 156 patients (135 women and 21 men) operated for papillary thyroid cancer (PTC) between January 2017 and June 2020 
were retrospectively reviewed and divided according to TSH level 2.5 mIU/L above (50 patients) and below (106 patients). The relationship between pre-oper-
ative fine-needle aspiration biopsy (FNAB) result, pathological findings, tumor diameter, multicentricity, lymphovascular invasion, extrathyroidal extension, 
capsule invasion, and neck (central, lateral) metastasis were compared for pre-operative TSH levels.

Results: There was no significant difference between pre-operative TSH level and lymphovascular invasion, extrathyroidal extension, central and lateral 
lymph node metastasis, primary tumor size, and multifocality. However, TSH levels were found to be significant above 2.5 mIU/L in patients with capsule 
invasion positivity (p=0.007). TSH levels were significantly lower in our patients with malignant or suspected FNAB (p=0.015). 

Conclusion: Although pre-operative high TSH levels tend to be more common malignant in the literature, malignancy and suspected FNAB results are ob-
tained in low TSH levels. TSH level should be considered as an independent factor in preoperative diagnosis, and thyroid malignancies should be suspected 
in cases with a TSH level below 2.5 mIU/L.
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INTRODUCTION
Differentiated thyroid cancer (DTC) is the most common ma-
lignancy of the endocrine system.[1] Accurate identification of 
benign and malignant nodules of the thyroid prevents un-
necessary operations. In addition, survival rates of early and 
middle stage DTC patients may increase significantly with sur-
gical treatment.[2] Therefore, early diagnosis and timely sur-
gical treatment are particularly important in the treatment 
and prognosis of patients with PTC. Today, imaging methods, 
fine-needle aspiration biopsy (FNAB), and molecular tests are 
used to differentiate benign and malignant thyroid nodules.[3–5]

However, all these tests cannot always accurately and ef-
fectively distinguish between benign and malignant thyroid 
nodules. Thyroid-stimulating hormone (TSH), a well-known 

thyroid growth factor, a large glycoprotein synthesized 
concerning thyroid hormones, is used in the preoperative 
assessment as well as in follow-up protocols to monitor 
post-treatment thyroid cancer recurrence. Many authors 
have reported that high serum TSH can be used as an es-
sential early warning signal for thyroid cancer screening.[6–8]

This study aimed to evaluate the relationship between pre-
operative TSH levels and pathologic findings in patients op-
erated for papillary thyroid cancer (PTC).

MATERIALS and METHODS
The records of 156 patients (135 women and 21 men) operated 
for DTC between January 2016 and February 2019 were retro-
spectively reviewed. Pre-operative ultrasonography (USG), TSH 
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levels, and thyroid function tests were noted in all patients. 
FNAB was performed according to USG findings of nodules.

Patients suspected to have a malignancy in FNAB results 
were also evaluated for central and lateral neck metastasis 
with FNAB and USG. Central and lateral neck lymph node 
dissection were performed in cases with definite or suspect-
ed lymph node involvement.

Pre-operative serum TSH levels were measured and the re-
sults were recorded in mIU/L. Normal ranges for serum TSH 
at our institution were 0.5–4.5 mIU/L. The median TSH value 
was 2.5 mIU/L. Cases above and below this level were divid-
ed into two groups and evaluated among clinicopathological 
factors. The same endocrine surgery team operated all pa-
tients. Total thyroidectomy was preferred in most patients, 
whereas lobectomy with isthmusectomy was preferred in 
fewer patients with low risk.

Dissection of the central neck area was performed in preop-
erative imaging studies with enlarged lymph nodes or when 
palpated in the central neck region during surgery. Lateral 
neck dissection was performed for suspicious lymph nodes 
detected by the US or for metastatic lymph nodes confirmed 
by FNAB. Primary tumor size, multifocality, extrathyroidal 
extension, capsule invasion, surgical margin, and cervical 
(central and lateral) lymph node metastasis (LNM) were not-

ed for all cases. The relationship between pre-operative TSH 
and age, pre-operative needle biopsy diagnosis, tumor size, 
multifocality, lymphovascular invasion, extrathyroidal ex-
tension, capsule invasion, central neck metastasis, and lat-
eral neck metastasis was evaluated. Informed consent was 
obtained from the patients before starting the study.

Statistical Analysis 
Data were analyzed using the Statistical Packages for the 
Social Sciences version 22.0 (SPSS Inc., Chicago, IL, USA). 
Mann-Whitney U test or T-test were used to compare binary 
data. P<0.05 was considered as statistically significant.

RESULTS
Table 1 shows the characteristics of PTC and relationship 
between clinicopathological factors and preoperative TSH 
levels. The mean age of the patients was 44.79±12.96. The 
age range of patients was between 18 and 75 years old. The 
diameter of the detected nodules was ranging from 0.1 cm to 
4.5 cm (mean: 1.53±1.27 cm).

The pre-operative TSH level was below 2.5 mIU/L in 91 wom-
en and 15 men. Of the patients with TSH levels above 2.5 
mIU/L preoperatively, 44 were female, and six were male, as 
shown in Figure 1. All patients were divided into three groups 
according to their pre-operative thyroid functions. As shown 

Table 1. The relationship of the clinicopathological factors with a TSH level in PTC patients

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

		  n		  %	 n		  %

Male sex	 15/106		  14	 6/50		  12.1	 0.785

Extrathyroidal extension	 10/106		  9.4	 9/50		  18.1	 0.232

Tumor size (cm)			 

	 0–1	 50/106		  47.1	 13/50		  26	 0.148

	 1–4	 52/106		  49	 35/50		  70	

	 >4	 5/106		  4.7	 2/50		  4	

Multifocality	 39/106		  36.7	 20/50		  40	 0.786

	 Lymphovascular invasion	 17/106		  16	 12/50		  24.2	 0.282

	 Central metastasis	 6/106		  5.6	 6/50		  12	 0.248

	 Capsul invasion	 18/106		  16.9	 19/50		  38	 0.007
Pre-operative FNAB			 

	 Benign	 38/106		  35.8	 5/50		  10	 0.015
	 Suspicious	 13/106		  12.2	 12/50		  24	

	 Malign	 55/106		  51.8	 33/50		  66	

	 Lateral metastasis	 5/106		  4.7	 3/50		  6	 0.696

TSH: Thyroid-stimulating hormone; PTC: Papillary thyroid cancer; FNAB:Fine-needle aspiration biopsy
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in Figure 2, the number of patients with hyperthyroidism is 
higher than the hypothyroid group.

In these patients with PTC, TSH levels were predominantly 
below 2.5 mIU/L regardless of the preoperative FNAB result. 
There was no significant difference between patients with sus-
pected or malignant FNAB results. However, TSH levels were 
below 2.5 mIU/L in 38 of the patients with preoperatively be-
nign FNAB, and five of them were above 2.5 mIU/L (p=0.015).

TSH levels were found to be significant above 2.5 mIU/L in 
patients with capsule invasion positivity (p=0.007). There was 
no significant difference between other clinicopathological 
factors and preoperative TSH levels.

DISCUSSION
The majority of thyroid cancers are PTC. PTC often originates 
from thyroid follicular epithelial cells with slow progression. 
Still, some histological subtypes are prone to extrathyroid 
invasion, vascular invasion, and distant metastasis, with a 
high recurrence rate and relatively poor prognosis.[7,8]

The idea that a high level of TSH is associated with more 
aggressive DTC, especially in patients with hypothyroidism, 
is widely accepted in the literature. Clinicians are trying to 
find more effective factors and markers to diagnose PTC 

and prevent unnecessary surgical interventions and to 
predict the prognosis of patients after treatment. The re-
lationship between TSH level and DTC has always been a 
problematic issue in the development, progression, and 
treatment of this disease.[9–14]

The potential of being aggressive in the tumor cell is thought 
to be due to metastasis to lymph nodes, especially metas-
tasis to the central neck region. Although USG, computer-
ized tomography, or magnetic resonance imaging is used 
for pre-operative diagnosis, evaluation of lymph nodes, and 
identification of metastases, the power of radiological imag-
ing is sometimes insufficient.[15]

In the statements in the treatment guidelines for thyroid 
cancer, the decreasing TSH hormone mentions that thyroid 
nodules have functions and that functional nodules are less 
likely to be malicious. Although many researchers have said, 
but not yet fully elucidated, numerous animal experiments 
and clinical observation results with elevated serum TSH 
levels may be an estimator of DTC.[6–15] Nevertheless, malig-
nancy should not be neglected even in cases of hyperthy-
roidism with decreased serum TSH levels.[16,17]

This study showed that serum TSH level is an independent 
risk factor for PTC. Decreasing serum TSH levels were sig-

Figure 1. Numerical distribution of patients with TSH level 
<2.5 (mIU/L) or> 2.5 (mIU/L)

TSH: Thyroid-stimulating hormone
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Figure 2. Distribution of patients according to pre-operative 
thyroid functions (TSH level range 0.5–4.5 [mIU/L])

TSH: Thyroid-stimulating hormone
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nificantly higher in the majority of cases. Unlike other stud-
ies or guidelines, there is evidence that serum TSH concen-
tration may provide proof that it is an independent factor in 
pathological outcomes.

Cervical LNM is a risk factor for increasing the recurrence 
rate and decreasing the survival rate in PTC patients, es-
pecially those over 45 years of age. Cervical LNM may not 
always be detected by preoperative imaging or intraoper-
ative examination. Sometimes, it can be diagnosed after 
prophylactic central lymph node dissection. Therefore, 
cervical LNM changes the stage and postoperative man-
agement of PTC.[18–21] The results of the study did not find a 
significant relationship between serum TSH level and cen-
tral and lateral LNM in PTC.

Capsule invasion may also be considered as an extrathyroi-
dal extension. In the pathology reports in our hospital, cap-
sule invasion was defined as no extrathyroidal invasion of 
the tumor. This factor was correlated with increased serum 
TSH levels (p=0.007). When FNAB results and serum TSH 
levels were evaluated, we found a significant malignancy in 
patients with low TSH levels but had benign preoperative re-
sults (p=0.015). As for the suspected or malignant results, 
the TSH level was increased, as mentioned in the literature. 
Serum TSH level has an absolute clinical value in the identi-
fication of benign thyroid nodules and DTC.[22,23]

As mentioned in the literature, increased TSH levels guide 
regular follow-up in nodular thyroid disease. TSH level is an 
essential factor in determining the condition. Although it is 
closely related to the increased serum TSH level in the litera-
ture, there is a risk of malignancy at the decreasing serum TSH 
level and should not be ignored. The preoperative TSH level is 
an independent predictor for clinicopathological factors.

High false negative rates of FNABs have been reported at 
various rates in the literature. Depending on the tumor size, 
type and whether it is solid or cystic, this rate rises up to 30%. 
In addition, factors such as the experience of the cytopathol-
ogist and the optimum conditions for biopsy sampling also 
affect the calculation of this ratio.[24,25] Similarly, we think that 
the rate of false negative FNAB in our study is due to the 
inexperience of our cytopathologist and technical inadequa-
cy in preparing the sample. This issue is one of the limita-
tions of our study. Other limitations of our study were that it 
was evaluated retrospectively and the number of cases was 
limited. Therefore, the sample selection may be somewhat 
biased. Therefore, whether TSH levels can be used as a pre-
dictor for PTC screening should still be confirmed by pro-
spective large-scale studies.

CONCLUSION
Increased serum TSH levels are closely related to the forma-
tion and development of DTC. It may be a critical biochemi-
cal marker for predicting the clinicopathological risks of PTC 
in nodular thyroid disease.
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