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Abstract

Objective: The aim of this study was to determine whether
thyroid-stimulating hormone (TSH) levels during the diag-
nosis of patients with differentiated thyroid carcinoma could
be used for the prediction of cancer behavior. Material and
Methods: The records of 329 patients with differentiated
thyroid carcinoma who did not use levothyroxine at the time
of diagnosis were reviewed retrospectively. The demograp-
hic and clinical characteristics of the cases and serum TSH
levels were recorded at the time of diagnosis and statisti-
cally analyzed. Results: A total of 329 cases with 322 pa-
pillary carcinomas and 7 follicular carcinomas were included
in the study. The median age of the participants at the time
of diagnosis was 45 (17-76) years. Eighty-three percent of
the cases were diagnosed in stage 1, 6.7% in stage 2, 3.3%
in stage 3, and 7.0% in stage 4. The median serum TSH
level at the time of diagnosis of the cases was 1.34 (0.01-
9.97) mIU/mL. We did not observe any statistically signifi-
cant relationship between the serum TSH level and the
stage of differentiated thyroid carcinoma, although higher
serum TSH level was associated with lymph node metasta-
sis and higher risk group in the American Thyroid Associa-
tion (ATA) classification. Conclusion: The relationship
between serum TSH level and thyroid cancer has not been
clearly determined, but high TSH levels at the time of diag-
nosis were found to be associated with lymph node metas-
tasis and medium-high ATA risk score.

Keywords: Thyroid cancer; tumor burden;
lymphatic metastasis; neoplasm staging

Ozet

Amag: Bu galismanin amaci, diferansiye tiroid karsinomlu
hastalarin tani anindaki tiroid stimile edici hormon (TSH)
dizeylerinin kanser davranisini tahmin etmek igin kullanilip
kullanilamayacadini belirlemekti. Gereg ve Yontemler: Ca-
lismada tani aninda levotiroksin kullanmayan diferansiye ti-
roid karsinomlu 329 hastanin kayitlari retrospektif olarak
incelendi. Olgularin demografik ve klinik ézellikleri ile tani
anindaki serum TSH dlzeyleri kaydedildi ve istatistiksel ola-
rak analiz edildi. Bulgular: Calismaya, toplam 329 (322'si
papiller, 7'si folikiiler karsinomlu) olgu dahil edildi. Katilim-
cilarin tani anindaki ortanca yasi 45 (17-76) yil idi. Olgula-
rin %83'U evre 1, %6,7'si evre 2, %3,3'l evre 3 ve %7,0"
evre 4 olarak teshis edildi. Olgularin tani aninda medyan
serum TSH duzeyi 1,34 (0,01-9,97) mIU/mL idi. Serum TSH
dizeyi ile diferansiye tiroid karsinomunun evresi arasinda
istatistiksel olarak anlamh bir iliski gozlemlemedik, ancak
ylksek serum TSH dizeyi, "American Thyroid Association
(ATA)" siniflandirmasina gére lenf nodu metastazi ile iligkili
bulunmustur. Sonug: Serum TSH duzeyi ile tiroid kanseri
arasindaki iliski net olarak belirlenmemistir, ancak tani anin-
daki ylksek TSH diizeyleri lenf nodu metastazi ve orta-yuk-
sek ATA risk skoru ile iligkili bulunmustur.

Anahtar kelimeler: Tiroid kanseri; timoér yukus;
lenfatik metastaz; timor evrelemesi
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Introduction

Thyroid cancers account for about 1% of all
malignancies and are the most common
malignancy of the endocrine system. The
incidence of thyroid cancer, which has
been reported to be 2-3/100,000 individu-
als worldwide in the last century, has
witnessed a 2 to 5-fold increase in the last
20 years (1). In Turkey, according to the
data of 2014 Cancer Statistics, the inci-
dence of thyroid cancer was 20.7/100,000
in women and 5.5/100,000 in men (2). In
countries where iodine intake is sufficient,
95% of thyroid cancers are differentiated
thyroid carcinoma (DTC), and among
these, papillary cancers constitute the ma-
jority (3).

For DTC staging, several scoring systems
such as MACIS, MSKCC, AMES, EORTC, and
TNM are used. The most commonly used
TNM Classification of Malignant Tumors
(TNM) staging system developed by the
American Joint Committee on Cancer is
staging based on tumor size, lymph node,
and distant metastasis. However, the TNM
classification does not fully evaluate the
risk factors and recurrence associated with
thyroid cancer; therefore, a separate risk
scoring system was developed by the
American Thyroid Association (ATA),
grouped as low, moderate, and high risk
(4).

Thyroid-stimulating hormone (TSH),
growth factors, and some cytokines are
primarily responsible for the growth of the
thyroid gland (5). TSH receptor is ex-
pressed on the DTC cell membrane, and
TSH stimulation increases the synthesis
and growth of proteins such as thyroglob-
ulin and increases the activity of sodium-
iodine symporter (6). The underlying
mechanism for thyroid hyperplasia is
chronic stimulation caused by slightly ele-
vated TSH levels, which may lead to carci-
nomatous changes in the case of iodine
deficiency (4). Long-term TSH stimulation
is known to contribute to neoplastic growth
and a worse prognosis (7).

In this study, the effect of TSH on thyroid
gland growth was examined, and any
possible relationship between the level of
TSH at the time of diagnosis and the ag-
gression of cancer in DTC patients was de-
termined.

Material and Methods

Case Features

Between January 2006 and January 2016,
a total of 329 cases were diagnosed for
pathological DTC in the Necmettin Erbakan
University Meram Medical Faculty of En-
docrinology and Metabolic Diseases Depart-
ment. The data of the patients were
retrospectively evaluated. The inclusion cri-
teria were a new histopathological diagnosis
of DTC, and age 18 years or older. The ex-
clusion criteria were a history of use of
levothyroxine therapy and insufficient data.
Approval was obtained from Necmettin Er-
bakan University Meram Medical Faculty,
Ethics Committee for Drug and Non-Medical
Device Research (N0:2016/572/33) for the
study and it was carried out in accordance
with the patient rights regulation of the
Helsinki Declaration. Cases were evaluated
by examining identification information,
laboratory results, pathology reports, and
radiology reports from the hospital automa-
tion systems. Sex, age, cancer types,
histopathological subtypes of cancer, serum
TSH levels at the time of diagnosis, tumor
diameters, lymph node metastases, distant
metastases, and tumor multifocality situa-
tions were recorded. Patients’ TNM cancer
stages and ATA risk scores were also deter-
mined. The relationship between serum TSH
level at the time of diagnosis and tumor di-
ameters, lymph node metastasis, tumor
multifocality, TNM stages, and ATA risk
scores were analyzed statistically.

Statistical Analysis

The data obtained from the research were
statistically analyzed by IBM SPSS 23.0
(IBM SPSS Statistics, Version 23.0 Armonk,
NY: IBM Corp.). Descriptive statistics are
provided using the median (minimum-max-
imum) and percentage distribution. Normal-
ity analysis was performed by the
Kolmogorov-Smirnov test. Kruskal-Wallis
variance analysis was used to compare con-
tinuous data between multiple groups, and
the Mann-Whitney U test was used to com-
pare between two groups. Pearson’s corre-
lation analysis was used to determine the
relationship between numerical data. A p-
value of <0.05 was accepted for statistical
significance.
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Results were in stage 3, 19 (5.8%) were in stage

Among the 329 cases included in the study,
261 (79.3%) were female, and 68 (20.7%)
were male. The median age of the partici-
pants at the time of diagnosis was estimated
to be 45 (18-76) years; 155 (47.1%) cases
were under 45 years of age, and 174
(52.9%) were 45 years and older.

Three hundred twenty-two (97.9%) patients
had papillary carcinoma and 7 (2.1%) had
follicular carcinoma. The median tumor di-
ameter was 1.2 (0.1-12) cm. In addition,
among 322 papillary carcinoma cases, 126
(39.1%) cases were microcarcinomas. Ad-
ditionally, 120 (36.5%) cases had multifocal
tumors. At the time of diagnosis, the num-
ber of cases without lymph node metastasis
was 276 (83.9%), and the number of cases
with lymph node metastasis was 53
(16.1%). Only 1 (0.3%) case had distant
metastasis, and no distant metastasis was
detected in the remaining 328 (99.7%)
cases at the time of diagnosis.

Considering the TNM staging at the time of
diagnosis, 273 (83.0%) cases were in stage
1, 22 (6.7%) were in stage 2, 11 (3.3%)

4A, 3 (0.9%) were in stage 4B, and one
(0.3%) case was in stage 4C. According to
the risk classification, 232 (70.5%) cases
were in the low-risk group, 93 (28.3%)
cases were in the intermediate-risk group,
and four (1.2%) cases were in the high-risk
group. The distribution of the histopatholog-
ical subtypes of the tumors and other tumor
characteristics are shown in Table 1.

The median serum TSH levels at the time of
diagnosis were found to be 1.34 (0.01-9.97)
mIU/mL. The distribution of serum TSH level
of the participants is presented in Figure 1.
No statistically significant correlation was
observed between the tumor diameters at
the time of diagnosis and serum TSH levels
(p=0.300). The distribution and correlation
curve of serum TSH levels based on tumor
diameters are presented in Figure 2.

Table 2 presents the median serum TSH lev-
els according to the presence of lymph node
metastasis, ATA risk score, tumor multifo-
cality status, and TNM stages. Serum TSH
level at the time of diagnosis was found to
be significantly higher in patients with lymph

Table 1. Some tumor characteristics of differentiated thyroid carcinoma cases.

Cancer type

Histopathological subtype

Other
Tumor multifocality No

Yes
Lymph node metastasis No

Yes
Distant metastases No
Yes
Stage 1
Stage 2
Stage 3
Stage 4A
Stage 4B
Stage 4C
Low

TNM stage

ATA risk scores
High
Total

Papillary carcinoma
Follicular carcinoma
Classic type
Follicular type

Intermediate

n (%)
322 (97.9)
7 (2.1)
239 (72.7)
70 (21.3)
20 (6.0)
209 (63.5)
120 (36.5)
276 (83.9)
53 (16.1)
328 (99.7)
1 (0.03)
273 (83.0)
22 (6.7)
11 (3.3)
19 (5.8)
3(0.9)
1(0.3)
232 (70.5)
93 (28.3)
4(1.2)
329 (100)

ATA: American Thyroid Association.
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Figure 1: Distribution of serum thyroid-stimulating hor-
mone (TSH) levels in patients with differentiated thyroid
carcinoma.
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Figure 2: Distribution and correlation curves of thyroid-
stimulating hormone (TSH) levels according to tumor
diameters of patients with differentiated thyroid carci-
noma.

node metastasis than those with non-lymph
node metastases (p<0.001) and in patients
with intermediate-high ATA risk than those
with low risk (p=0.031). No statistically sig-
nificant difference was observed between
serum TSH levels at the time of diagnosis in
patients with and without multifocal tumors
(p=0.950). There was also no statistically
significant difference between the serum
TSH levels at the time of diagnosis according
to the stage of the cases (p=0.052).

Discussion

The majority of thyroid cancers are DTCs
with papillary and follicular subtypes. Donald
et al. reported that 93.2% of patients with
DTC had papillary thyroid carcinoma, and
6.8% had follicular thyroid carcinoma (8). In
the current study, among 329 patients with
DTC, 97.9% of the patients had papillary
thyroid carcinoma, and 2.1% had follicular
thyroid carcinoma.

In our study, 79.3% of the cases were fe-
male, and 20.7% were male. Likewise, in a
study conducted by Mazurat et al. in 2013,
including 2125 DTC cases, 76.6% of the pa-
tients were female, and 23.4% were male
(9). In another study conducted by Lily et
al. in 2012, including 55,995 DTC cases,
77.5% of the patients were female, and
22.5% were male (10). The earlier available
reports indicated that thyroid cancers are 2-
4 times more common in women than men.

Table 2. Serum TSH levels according to lymph node metastasis status, ATA risk score, tumor multifocality status

and TNM stages of differential thyroid carcinoma cases.

Lymph node metastasis No
Yes
ATA risk score Low

Intermediate-high

Tumor multifocality No

Yes

Stage 1

Stage 2

Stage 3

Stage 4A

Stage 4B

Stage 4C

TNM stages

Serum TSH level (mIU/mL)

Median (Range) p

1.26 (0.01-9.97) <0.001
1.89 (0.05-6.22)
1.25(0.01-9.97)
1.55 (0.01-6.22)
1.35 (0.01-9.97)
1.31 (0.01-6.22)
1.37 (0.01-9.97)
0.69 (0.01-3.02)
1.83 (0.53-4.38)
1.35 (0.05-4.56)
2.08 (1.12-2.16)
1.92 (1.92-1.92)

0.031

0.950

0.052

TSH: Thyroid-stimulating hormone; ATA: American Thyroid Association.
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Accordingly, in our study, the female/male
ratio with DTC was found to be 3.83/1, like
that in earlier literature.

Merhy et al. conducted a study in the USA
and observed that the median age at diag-
nosis of DTC patients was 49 years (11). In
this study, we found that the age of diagno-
sis was between 18 and 76 years and the
median age of diagnosis was 45 years in ac-
cordance with the literature.

In earlier reports, the tumor diameter was
found in the range of 0.1-12 cm and the me-
dian tumor diameter was 1.2 cm in our
study. Pietro et al. conducted a study on 215
patients and reported a mean tumor diame-
ter of 1.53 cm (12). In another study by
Giovanni et al., the average tumor diameter
was 1.36 cm (13). Papillary microcarcino-
mas with a tumor diameter of less than 1 cm
constitute approximately 30% of all papil-
lary cancers and are less aggressive
(14,15). In our study, the rate of papillary
microcarcinoma was 39.1%, which is higher
than that reported in earlier studies.

In our study, tumor multifocality was found
in 36.5% of the patients with DTC, and this
rate is congruent with earlier reports. For in-
stance, in the meta-analysis study published
by Guo and Wang in 2014, this rate was es-
timated to be 36.6% (16).

We also classified the 329 cases according to
TNM staging system and found that 83.0%
of patients were in stage 1, 6.7% were in
stage 2, 3.3% were in stage 3, 5.8% were in
stage 4A, 0.9% were in stage 4B, and 0.3%
were in stage 4C. In addition, at the time of
diagnosis, 16.1% of the cases presented with
lymph node metastasis, while only 0.3% of
the cases presented with distant metastasis.
In a study conducted by Kocak et al., 69.3%
of the patients were found to be in stage 1,
23% in stage 2, 6.3% in stage 3, and 1.3%
in stage 4 (17). In another study on 75 DTC
cases, Karacavus et al. found that 21.6% of
the patients had lymph node metastasis, and
9.5% had distant metastasis (18). While the
incidence of lymph node metastasis in our
study is congruent with the findings of earlier
studies, the incidence of distant metastases
in stage 1 patients is higher, and the inci-
dence of distant metastasis is less than that
reported in the literature; this can be attrib-
uted to the high rate of microcarcinoma
cases in our study.

The patients in our study were categorized
according to the ATA risk stratification sys-
tem into low, intermediate, and high-risk
groups. A total of 70.5% of the cases were
in the low-risk group, 28.3% were in the in-
termediate-risk group, and 1.2% were in
the high-risk group. Kocak et al. conducted
a study on 300 patients with DTC and found
that 54.7% of the patients were in low risk,
39.7% were in intermediate-risk, and 5.7%
were in high-risk group (17), while Tuttle et
al. studied 588 patients with DTC, and found
that 23% of the patients were in low, 50%
were in intermediate, and 27% in the high-
risk groups (19). Deviating from earlier re-
ports, more patients in our study were in the
low-risk group. This can be attributed to the
non-aggressive tumor behavior and low dis-
tant metastasis rate in the cases in this
study.

Considering serum TSH levels, Tuna et al.
conducted a study in 201 patients with DTC
and found that their preoperative serum
TSH level was in the range of 0.01-9.6
mIU/mL and median serum TSH level was
1.66 mIU/mL (20). In our study, serum TSH
levels at the time of diagnosis were in the
range of 0.01-9.97 mIU/mL, and the median
serum TSH level was 1.34 mIU/mL.

We then investigated the relationship be-
tween serum TSH levels at the time of diag-
nosis and tumor size, tumor multifocal
status, lymph node metastasis status, ATA
risk score, and TNM stages. No statistically
significant difference was found between
serum TSH levels at the time of diagnosis
according to the TNM staging of the cases.
There was also no statistically significant
correlation between tumor diameter and
serum TSH levels. In addition, no statisti-
cally significant difference, based on the TSH
level, was observed between the patients
with and without multifocal tumors at the
time of diagnosis. Similarly, Tuna et al. also
reported that there was no correlation be-
tween tumor diameter and serum TSH lev-
els, and that serum TSH levels did not
change according to tumor multifocality or
lymph node metastasis status (20). The
findings of our study support the findings of
Tuna’s study in terms of tumor diameter and
multifocality. However, we observed that
serum TSH levels were significantly higher
in patients with lymph node metastasis at
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the time of diagnosis than those without
lymph node metastasis. In addition, the
serum TSH level at the time of diagnosis
was significantly higher in moderate-high
ATA risk group patients than in low ATA risk
group patients.

Not many studies have investigated the re-
lationship between thyroid cancer and
serum TSH levels. Recently, Haymart et al.,
reported that high serum TSH level in-
creased the incidence of thyroid cancer and
also associated with advanced-stage cancer
(21). In another study, the same re-
searchers reported that high serum TSH lev-
els related to the extrathyroidal spread of
cancer (22). On the other hand, some stud-
ies report no correlation between serum TSH
levels and the incidence of DTC and poor
prognostic factors. For instance, in two dif-
ferent studies conducted by Kim et al., no
significant relationship was observed be-
tween serum TSH level and tumor size
(23,24). Likewise, we observed no direct
correlation between serum TSH levels at the
time of diagnosis and the stage of DTC.
This is one of the rare studies investigating
the relationship between thyroid cancer and
serum TSH level in our country. However, a
limitation of this study is that the majority
of patients had microcarcinomas and low-
grade carcinomas.

Conclusion

Although no direct correlation was observed
between serum TSH level and cancer stage,
high serum TSH levels were found to be as-
sociated with the presence of lymph node
metastasis, and high ATA risk group. The re-
lationship between serum TSH level and thy-
roid cancer has not been clearly identified in
the literature, and this deficiency should be
overcome by repeating similar studies by
determining the effect of TSH on thyroid
cancer aggressiveness in more homoge-
neous case groups.
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