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Abstract
Introduction: The effect of thyroid-stimulating hormone (TSH) on the development and progression of thyroid cancer is
not clear. This study was performed to investigate the effect of TSH on the tumor size and invasiveness in well-differentiated
thyroid cancer.
Methods: A total of 331 patients undergoing thyroidectomy in the general surgery department of our hospital between
2015 and 2017 were evaluated. Laboratory findings, demographic characteristics, and the pathology reports of patients
were retrospectively evaluated. Patients with normal pre-operative serum TSH levels (0.4–4.0 mU/L) and below the lower
limit of the normal range (0.4 mU/L) were classified as “normal TSH group” (NTG) and “low TSH group” (LTG), respectively. Tumor multicentricity, tumor capsular invasion, thyroid carcinoma with capsular invasion, and lymphovascular invasion were
investigated. Chi-square test, Student’s t-test, and Mann–Whitney U-tests were used for statistical analysis.
Results: Differentiated thyroid cancer was determined in a total of 73 patients including 63 in NTG and 10 in LTG. Mean
tumor diameter was determined to be 15.52±14.01 mm and 14.00±15.47 mm in NTG and in LTG, respectively. There was no
statistically significant difference between the two groups with respect to tumor size (p=0.450). Although NTG had a higher
rate of tumor multicentricity, tumor capsular invasion, thyroid carcinoma with capsular invasion, and lymphovascular invasion, there was no statistically significant difference between the two groups.
Discussion and Conclusion: In our study, no relationship was determined between pre-operative serum TSH levels and
tumor size and invasiveness. Prospective, randomized controlled studies are needed on this subject.
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T

he most frequently seen type of cancer in the endocrine system is thyroid cancer. The incidence of the disease increases more rapidly than other types of cancer. Since 1975, its frequency has increased 3-fold,[1] with survival
rate of 97% in - well-differentiated thyroid cancers [2]. Thyroid-stimulating hormone (TSH) is a well-known thyrocyte
growth factor [3]. The hormone synthesized in the gland has
a glycoprotein structure and consists of alpha and beta su-

bunits. TSH is the most important regulator of the development and function of the thyroid gland [4, 5]. Some studies
have revealed that TSH increases the incidence of thyroid
cancer in patients with nodular thyroid disease. The effect of
TSH on the development and progression of thyroid cancer
is still unclear [6]. In this study, it was aimed to investigate
the effect of pre-operative serum TSH level on tumor size
and tumor invasion in patients with thyroid cancer.
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Materials and Methods
A total of 331 patients who underwent thyroidectomy with
the indications of nodular goiter, multinodular goiter, toxic
goiter, thyroid carcinoma, or suspect carcinoma were evaluated in general surgery clinic our hospital between April
2015 and March 2017. Pre-operative serum-free T3, free T4
and TSH values, demographic characteristics, and pathology reports of the patients were retrospectively analyzed.
Patients with normal serum TSH levels (0.4–4.0 mU/L) were
classified as “normal TSH group” (NTG) and patients with
TSH score <0.4 mU/L were classified as “low TSH group”
(LTG). Tumor size was determined according to the largest
diameter detected in the pathology report. The two groups
were compared in terms of tumor size, tumor multicentricity, tumor capsule invasion, thyroid capsule invasion, and
lymphovascular invasion. Microcarcinoma was considered
to be 1 cm smaller than the largest diameter of the tumor.
Chi-square test, Student’s t-test, and Mann–Whitney U-test
were used for statistical analysis.

and 14.00±15.47 mm in the LTG groups. There was no statistically significant difference in tumor size between the
two groups (r=0.066, P=0.450, Fig. 1). Histopathological
examination revealed papillary microcarcinoma (PMC) in
29 (39.72%) patients of these, 24 (38.1%) patients were in
the NTG and 5 (50%) in the DTG group. There was no statistically significant difference in the incidence of microcarcinomas between the two groups (p=0.505).
Despite the higher incidence of multicentricity, tumor capsule invasion, thyroid capsule invasion, and lymphovascular invasion in NTG, there was no statistically significant difference between the two groups (Table 1).

Discussion
Thyroid cancer accounts for 90% of all endocrine system
cancers, 1% of all cancers, and 0.2% of cancer-related deat4.00

Results

Differential thyroid carcinoma (DTC) was detected in 73
patients, including 63 patients in the NG and 10 patients
in the dental treatment group (DTG). Of these patients, 60
(82.1%) were female and 13 (17.9%) were male. The mean
age was 46.1±13 years in the DTG and 46.7±17 years in the
NTG group. There was no difference in demographic characteristics between the two groups (p>0.05).
The mean tumor diameter was 15.52±14.01 mm in the NTG

TSH mU/L

Within 2 years, 331 patients (mean age, 50.52±12.08 years) underwent thyroidectomy. Unilateral total thyroidectomy was performed in 34 (10.3%), total thyroidectomy in
2 (0.6%), and bilateral total thyroidectomy in 295 ([female,
n=292: 88.2% and male, n=39: 11.8%]) patients (89.1%).
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Figure 1. Graphics demonstrating correlation between thyroid-stimulating hormone and tumor size.

Table 1. Comparisons of TSH levels
		

TSH level		

			

Normal n=63 (%)		

Tumor size (mm)
Minimum-Maximum (Median)
Mean±SD
			
Multicentricity
PMC
Tumor capsule invasion
Thyroid capsule invasion
Lymphovascular invasion
aMann–Whitney U-test; bFisher’s exact test; PMC: Papillary microcarcinoma.

Test value
Low n=10 (%)

1-70 (12)		
15.52±14.01		

2-55 (10)
14.00±15.47

n (%)		

n (%)

9 (14.2)		
24 (38.1)		
11 (18.6)		
13 (21.3)		
5 (8.1)		

2 (20.0)
5 (50.0)
0 (0.0)
1 (10.0)
0 (0.0)

Z:-0.756
a0.450
b0.648
b0.505
b0.345
b0.674
b1.000
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hs worldwide [7]. 80–90% of thyroid cancers constitute papillary carcinoma [8]. TSH is major stimulant together with
growth factors and some cytokines in the function and development of thyroid gland. In some studies, TSH has been
shown to have a mitogenic effect on the thyroid gland of
animals [9]. Although DTC is implicated in the involvement
of TSH receptors, the same effect has not been clearly demonstrated on human thyroid gland [10].
A number of studies have examined the relationship
between thyroid cancer and high TSH levels. Boelaert et
al.[11] suggested that elevated TSH concentration may be
a predictor for thyroid malignancy. In a meta-analysis[12] of
5605 patients published in 2012, patients with a TSH level
of 4 m IU/lt were more than twice as likely to have cancer at
a TSH level of 0.65 m IU/lt. Franco et al.[13] have demonstrated that TSH plays a key role in the initiation of Braf-induced papillary thyroid cancer in the mouse model.
Haymart et al. have revealed that preoperatively high serum TSH concentration is not only associated with the incidence of DTC but also at the time of diagnosis it is associated with advanced cancer stage.[14] In a similar study, Fiore
et al.[15] found that serum TSH concentrations in patients
with T3–T4 tumors were higher relative to patients with T1–
T2 disease. In our study, although there was no statistically
significant difference between the two groups, tumor capsule invasion, thyroid capsule invasion, and lymphovascular invasion were more frequent in the NTG group.
Papillary carcinoma is called microcarcinoma when its largest diameter is >10 mm. The incidence of PMC ranges
from 9% to 47%.[5, 16] It is now stated that the increase in
the diagnosis of PMC is a result of technological progress in
imaging methods.[17] PMC usually has good prognosis and
the 10-year mortality rate is between 0% and 1%.[18] In our
study, PMC was detected in 29 patients (39.72%) including
24 in NTG and 5 in DTG group without any statistically significant difference between the groups.
In some studies, the prevalence of multicentric tumors in
papillary thyroid carcinoma patients has been reported to
be approximately 25–88%. In our study, multicentric tumor
was detected in 11 (15.0%) patients of these, 2 (20%) were
in the LTG group and 9 (14.8%) were in the NTG group. Lymphovascular invasion and capsule invasion were higher in
the LTG group than in the NTG group, without any statistically significant intergroup difference.
There are also studies in literature showing lack of any correlation between TSH level and incidence of DTC and poor
prognosis.[19, 20] In a large patient-centered study, Kim et
al.[21] were unable to detect a relationship between se-

rum TSH levels and thyroid cancer as in our study. In a recent study, Sohn et al.[22] found no significant association
between TSH levels and thyroid PMC. However, in the same
study, a significant correlation was found between serum
TSH levels and thyroid papillary macrocarcinoma. The lack
of significant clinical benefit of exogenous thyroid hormone and TSH suppression in patients with low-risk thyroid
cancer[23] and the lack of evidence of a direct oncogenic
role of TSH in human thyroid carcinogenesis[10] tends to
support studies in this respect.

Conclusion
There is a large body of data exploring the relationship
between TSH and thyroid cancer. However, there is still debate in this regard. It is still unclear whether TSH is a true pathogenic factor or contributing factor in tumor progression.
In our study, no relation was found between pre-operative
TSH level and tumor size and its invasiveness. Conduction of
prospective randomized studies on this subject is needed.
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