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Abstract

Aim: Different comments are stated in the studies about the association between Graves’
disease and thyroid neoplasms. The aim of this research was to evaluate the prevalance
of thyroid neoplasm in patients with Graves’ disease who underwent thyroidectomy.
Materials and Methods: A retrospective examination was made of 200 patients, who
were followed up with the diagnosis of Graves’ disease between 2008 and 2020. A total of
46 patients who underwent thyroidectomy were evaluated in the study. Euthyroidism was
achieved in all patients before the operation.
Results: Thyroidectomy for Graves’ disease was performed in 46 cases. Thyroid neo-
plasm was identified in the surgically-resected specimens of 12 patients (26.1%). The
prevalence of thyroid neoplasm was higher in patients with nodules than in those without
(p= 0.08). The level of white blood cells was higher in patients with neoplasm than in
those without. The levels of thyroglobuline antibody and thyroid peroxidase, which are
increased in autommune thyroiditis, were higher in patients without neoplasms than in
those with neoplasm.
Conclusion: In addition to careful physical examination, thyroid ultrasonography should
be performed in patients with Graves’ disease. Surgery should be recommended for pa-
tients with suspicious or malignant findings on thyroid ultrasonography and fine needle
aspiration biopsy. Also, increased white blood cell count and low thyroid autoantibody
levels should raise suspicion of the presence of neoplasm.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Graves’ disease is an immune-mediated hyperthyroidism.
It has been associated with genetic and environmental fac-
tors and annual incidence has been estimated to be 20-
50/100.000 [1]. The disease is characterized by excessive
production of thyroid hormones.
Graves’ disease can be treated with antithyroid drugs, ra-
dioiodine ablation, and surgery [2]. Common surgical indi-
cations include the presence of an obstructive or very large
goiter, moderate to severe, active orbitopathy, allergies to
or poor compliance with antithyroid drugs, the coexistence
of a suspicious or malignant thyroid nodule, and primary
hyperparathyroidism [3].
As the thyroid gland can grow in a diffuse manner, nod-
ules can be detected by palpation or imaging methods.
The frequency of palpable thyroid nodules is higher in pa-
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tients with Graves’ disease (15%) [4, 5]. With advances
in imaging methods, the incidence of thyroid nodules has
increased, and when nodules are detected, there is an in-
creased risk of thyroid neoplasm [6].
Thyroid neoplasm is the most common endocrine malig-
nancy and it originates from the thyroid epithelium [7].
Although previous studies have showed an increased risk
of thyroid neoplasm in Graves’ patients, this remains a
matter of debate [8]. In cases in literature, the incidence
of neoplasms ranges from 2% to 33.7% in patients with
Graves’ disease (9]. The most common type of neoplasm
seen in Graves’ patients is incidentally detected micropap-
illary thyroid cancer [10].
The mechanisms have not been clearly established and pre-
dictive factors for thyroid neoplasm have not been con-
firmed. However, it has been emphasized that pathways
are activated by the binding of thyroid-stimulating recep-
tor antibodies, which stimulate growth, invasion, and an-
giogenesis, to activated insulin-like growth factor pathways
[11, 12). While some studies have emphasized that lym-
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phocytic thyroiditis can be important risk factor for thy-
roid neoplasm, some reports have stated that multinodular
hyperplasia is a contributor for thyroid neoplasm [13-15].
If the factors, associated with thyroid neoplasm are eval-
uated in detailed preoperatively, the operation procedure
can be more organized.
The aim of this research was to evaluate the prevalence
of thyroid neoplasm in Graves’ patients who underwent
thyroidectomy, and to investigate the clinicodemographic
data, imaging characteristics, and laboratory parameters
of those patients.

Materials and Methods
The documents of 200 patients, followed up with the diag-
nosis of Graves’ disease between 2008 and 2020 were ex-
amined retrospectively. A total of 46 patients who under-
went thyroidectomy for Graves’ disease, according to the
Hyperthyroidism Management Guidelines of the American
Thyroid Association (ATA) were enrolled in the research
[3].
Indications for thyroidectomy were upper airway obstruc-
tion or severe dysphagia in 5 patients (10.9%), a thyroid
nodule with indeterminate, suspicious, or positive cytol-
ogy on fine-needle aspiration in 12 (26.1%), and moder-
ate to severe Graves’ ophthalmopathy with uncontrolled
thyrotoxicosis in 9 (19.6%). Surgery was also applied to
20 patients (43.4%) with persistent hyperthyroidism de-
spite medical treatment and radioablative therapy. Euthy-
roidism was achieved in all patients before the operation.
Based on pathological examination, 12 patients had a post-
operative diagnosis of thyroid neoplasm. Patients who had
received external irradiation treatment in the neck region
and who had undergone thyroid surgery previously were
not included in the study. Data such as smoking status,
gender, age ultrasonography reports, and histopathologi-
cal findings of surgically resected specimens were obtained
from the hospital database. The laboratory parameters of
each case were examined.
The study protocol was approved byUludag University
Ethics Committe (2021-1/24).

Statistical analysis
The Statistical Package for the Social Sciences software
version 23 (SPSS) was used for the statistical analysis
(IBM Corp; Armonk, NY, USA). Fourty-six patients who
underwent thyroidectomy for Graves’ disease between 2008
and 2020 constituted the sample size after data extraction
from medical files. We used the non-probability consec-
utive sampling technique. Presence of normal distribu-
tion was investigated using visual (histograms) and an-
alytical methods (Kolmogorov–Simirnov/Shapiro-Wilk’s
test). Normally distributed quantitative variables were
expressed as mean values ± standard deviation. Non-
normally distributed variables were expressed as median
values (range). Qualitative variables were expressed as
proportions. The relationship between clinicodemographic
characteristics and laboratory parameters are determined
by using Chi-square test. For the purpose of testing the
hypothesis of differences between Graves’ disease/thyroid
neoplasm+ and Graves’ disease/thyroid neoplasm- and
also difference between Graves’ disease/diffuse goiter+ and

Graves’ disease/diffuse goiter-, Mann-Whitney U test and
the Chi-square test were used where appropriate. A value
of p<0.05 was considered statistically significant.

Results
Initial evaluation was made of a total of 200 patients, fol-
lowed up with a diagnosis of Graves’ disease between 2008
and 2020, and of these, 46 patients who underwent thy-
roidectomy with Graves’ disease for various indications
were enrolled in the study. The 46 cases comprised 37
(80.4%) females and 9 (19.6%) males with a median age
at diagnosis of 43.5 years (range, 25-65 years). The me-
dian length of follow-up with the diagnosis of Graves’ dis-
ease was 48 months (range, 2-156 months) and propylth-
iouracil or methimazole were used as antithyroid drugs in
the patients. Thyroid nodules were detected on preopera-
tive ultrasonography in 16 cases (34.8%). The most com-
mon localization of the nodules was the right thyroid lobe.
Nodules with suspicious features were observed on imag-
ing in 12 cases (26.1%), so fine needle aspiration biopsy
was performed. The pathology report was consistent with
suspected malignancy in 4 (8.7%) patients, atypia of un-
determined significance was observed in 2 (4.3%), and sus-
pected follicular neoplasm in 2 (4.3%). A thyroid scan was
performed in 28 (60.9%) cases and cold nodules were de-
tected in 2 (4.3%) of those.
Surgical pathology compatible with thyroid neoplasm was
determined in 12 (26.1%) patients. Neck dissection was
also performed concurrently on 4 patients due to suspicious
lymph node involvement. The median age at diagnosis was
higher in patients with nodules than in patients without
nodules (50.5 years (31-65) vs. 42 years (25-65), p= 0.016)
(Table 1). Thyroid stimulating hormone (TSH) level was
significantly higher in patients with nodules than in those
without (p= 0.048). Thyroid peroxidase antibody (anti
TPO) and thyroglobuline antibody (anti tg) levels were
lower in patients with nodules than in those without but
not at a statistically significant level (p= 0.924, p= 0.555,
respectively). The level of thyroid stimulating receptor
antibody (TRab) was higher in patients with nodules (p=
0.506). The prevalence of thyroid neoplasm was higher in
patients with nodules than in those without (p= 0.08) (Ta-
ble 1). With the exception of nodule status, no differences
were determined between the patients with and without
thyroid neoplasm in respect of clinicodemographic charac-
teristics and imaging findings (Table 2).
The white blood cell count was higher in Graves’ patients
with thyroid neoplasm than in those without neoplasm.
Levels of anti tg and anti TPO were statistically signif-
icantly higher in patients without thyroid neoplasm in
those with neoplasm (p= 0.01, p <0.01, respectively) (Ta-
ble 3). The levels of TRab and TSH were higher in the
patients with thyroid neoplasm than in those without neo-
plasm, but not at a statistically significant level (p= 0.48)
(Table 3).
The median age of patients with thyroid neoplasm was
45.5 years (31-57 years) and 79.4% were female. The char-
acteristics of the patients are presented in Table 4. During
the follow-up period, 5 patients with thyroid neoplasm re-
quired radioactive iodine treatment, and 4 underwent a
second neck dissection due to recurrence of the neoplasm
in the neck region.

1152



Aydogan Unsal Y. et al. Original Article 2022;29(10):1151–1155

Table 1. Comparison of clinicodemographic characteristics and laboratory parameters of the patients with Graves’
disease.

Parameters Total patients (n=46) GD with diffuse goiter (n=30) GD with nodular goiter (n=16) p value

Female (n-%) 37 (80.4) 24 (77.8) 13 (81.3) 0.787
Age (years) 43.5 (25-65) 42 (25-65) 50.5 (31-65) 0.016
TSH (mU/L) 0.006 (0.01-4.4) 0.002 (0.0001-0.75) 0.01 (0.001-1.96) 0.048
Free T3 (ng/L) 3.57 (1.02-21.9) 5.79 (2.14-21.9) 3.4 (1.46-19.02) 0.143
Free T4 (ng/dL) 1.28 (0.3-4.12) 1.47 (0.52-4.12) 1.01 (0.30-3.81) 0.38
White blood cells (K/µL) 8 (2.07-16.5) 7.97 (2.07-16.5) 8.18 (4.79-13.1) 0.651
Anti tg (KU/L) 6.7 (0.4-871.5) 8 (0.6-838.2) 1.9 (0.4-871.5) 0.555
Anti TPO (KU/L) 78.1 (0.1-1001) 482.8 (0.1-1001) 17.8 (0.5-1001) 0.924
TRab (IU/L) 2.75 (0.22-101.6) 2.35 (0.24-86.6) 4.07 (0.22-101.6) 0.506
Thyroid neoplasm (n-%) 12 (26.1) 4 (14.8) 8 (37.5) 0.089

GD: Graves’ Disease, TSH: Thyroid Stimulating Hormone, Anti tg: Thyroglobulin antibody, Anti TPO: Thyroid peroxidase antibody, TRab:
Thyroid stimulating receptor antibody.

Table 2. Comparison of clinicodemographic character-
istics and imaging findings between patients with benign
and neoplastic histopathological findings.

Parameter Neoplasm (+)

(n=12)

Neoplasm (-)

(n=34)

p value

Age (years) 45 (31-57) 43 (31-65) 0.88

Female (n-%) 10 (83.3) 27 (79.4) 0.76

Never smoked (n-%) 9 (25) 27 (75) 0.80

Nodule status (n-%) 6 (50) 10 (30.3) 0.089

Median diameter of largest

nodule (median-mm)

10 (8-26) 20 (10-40) 0.291

Thyroid weight (median-g) 35 (12-71) 29 (7-306) 0.943

mm: Millimeter, g: Gram

Table 3. Comparison of laboratory findings between pa-
tients with benign and neoplastic histopathological find-
ings.

Parameter Neoplasm (+)

(n=12)

Neoplasm (-)

(n=34)

p value

TSH (mU/L) 0.93 (0.001-4.4) 0.03 (0-0.75) 0.94

Free T3 (ng/L) 3.39 (1.46-7.75) 3.81 (1.92-21.9) 0.06

Free T4 (ng/dL) 1.11 (0.73-2.2) 1.07 (0.3-3.81) 0.16

White blood cells (K/µL) 8.61 (4.79-16.5) 7.55 (2.07-12.3) 0.02

Anti tg (KU/L) 1.35 (0.6-122.2) 12.6 (0.5-871.5) 0.01

Anti TPO (KU/L) 1.25 (0.5-7.8) 482.80 (0.1-100.1) <0.01

TRab (IU/L) 8.81 (1.5-101.6) 2 (0.22-86.61) 0.48

TSH: Thyroid Stimulating Hormone, Anti tg: Thyroglobulin
antibody, Anti TPO: Thyroid peroxidase antibody, TRab: Thyroid
stimulating receptor antibody.

Discussion

The current study investigated relationship between
Graves’ disease and thyroid neoplasm. The higher levels
of white blood cells determined in Graves’ patients with
thyroid neoplasms. Furthermore, the levels of TRab and
TSH were higher in patients with thyroid neoplasm than
in those without neoplasm. Although this high rate was

not statistically significant, it might have clinical signifi-
cance. Also, the levels of anti tg and anti TPO, which are
related to autoimmunity were seen to be higher in patients
without neoplasm compared to those with neoplasm.

Thyroid neoplasm is a common health problem and with
advances in imaging methods, its prevalance is increas-
ing. Graves’ disease is defined as hyperfunctioning of the
thyroid gland because of an autoimmune process. Al-
though Beahrs et al and Sokal reported that coexistence of
Graves’ disease and thyroid neoplasm was rare, Shapirova
and other authors have stated that it is more frequent
than predicted [16-20]. In the current research, the rate
of thyroid neoplasm in Graves’ patients who underwent
thyroidectomy was 26% (12/46). This rate is higher than
reports in other studies [21], which could be attributed to
changes in the criteria for indications of thyroidectomy or
the heterogenity of populations examined in the studies.

Stocker and Burch emphasised that there was an increased
incidence of nodules and thyroid neoplasm in patients with
Graves’ disease [22]. Although the coexistence of thyroid
nodules and Graves’ disease has been widely examined in
previous studies, the association with neoplasm is uncer-
tain. In the literature, the neoplasm rate in the nodules
found in Graves’ patients varies between 10% and 46% [5].
In a meta-analysis, Staniforth et al stated that the thyroid
cancer in Graves’ disease was approximately 5 times more
likely to be diagnosed in cases with thyroid nodules than
in those without nodules [23]. In the current study, 16
patients (34.8%) with Graves’ disease had thyroid nodules
on preoperative ultrasonography and the rate of thyroid
neoplasm in these cases was 37.5% (6/16), which was con-
sistent with data in literature. Keskin et al found that
the frequency of nodule and thyroid neoplasm risk might
increase with age in Graves’ disease [10]. In the this study,
it was seen that the frequency of nodule may increase with
age in Graves’ disease, but this association could not be
established for thyroid neoplasm.

The autoimmune process that is seen in Graves’ dis-
ease may induce the development of thyroid neoplasm by
changing host immune responses [24]. Thyroid stimulat-
ing hormone has a basic role in thyroid growth and acti-
vation. Consistent with this thesis, TSH was found to be
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Table 4. Clinicopathological characteristics of the Graves’ patients with thyroid neoplasm.

Parameter Results

Age(median-years) 45.5 (31-57)

Female (%) 79.4

Type of tumor (n-%)

Classic variant papillary microcarcinoma 3 (25)
Classic variant papillary carcinoma 5 (41.7)
Tall cell variant of papillary carcinoma 1 (8.3)
Follicular adenoma 3 (25)

Maximum diameter of tumor (median-mm) 12.5 (4-35)

Localization of the tumor (n-%)
Right 5 (41.7)
Left 3 (25)
Multifocal 2 (16.6)

Histopathological features (n-%)

Encapsulation 1 (8.3)
Vascular invasion 1 (8.3)
Extrathyroidal extension 4 (33.3)
Lymph node metastasis 5 (41.7)

mm: Millimeter

significantly higher in patients with nodules in the current
study, and the prevalence of thyroid neoplasm was higher
in nodules with TSH stimulation. Morever, Belfiore et al.
suggested that TRab played a role in the development of
thyroid neoplasm in Graves’ disease [25]. It was suggested
that thyroid stimulating receptor antibody reacted in the
same way as TSH and stimulated thyrocytes. Consistent
with this hypothesis, the levels of TRab and TSH were
higher in the current study patients with thyroid neoplasm
than in those without neoplasm, but not at a statistically
significant level.
Chronic inflammation plays a role in tumor development
[26]. Chronic inflammatory cells produce reactive oxygen
species, which damage cellular DNA. This phenomenon
can lead to tumor development. Chronic lymphocytic thy-
roiditis, seen in autoimmune thyroiditis, can increase the
risk of developing papillary thyroid carcinoma [26]. How-
ever, due to lack of data, the presence of lymphocytic thy-
roiditis could not be evaluated in the pathology exami-
nations of the current study. Furthermore, it is known
that B and T lymphocytes play a basic role in Graves’
disease. B lymphocytes produce antithyroid antibodies,
whereas activated T lymphocytes produce proinflamma-
tory cytokines [27]. IL-4, produced by T helper type 2
(Th2) cells, induces Th2 cell differentiation, proliferation,
and apoptosis. These effects can lead to tumor progression
and spread in most thyroid cancer cells [28]. In the current
study, this hypothesis was supported by the higher levels
of white blood cells determined in Graves’ patients with
thyroid neoplasms.
Thyroid autoantibodies are frequently detected in patients
with autoimmune thyroid diseases and their high preva-
lence raises questions regarding a potential role in cancer
[29]. Thyroid peroxidase antibodies, which are seen more
commonly than anti tg, can induce oxidative stress but
their contribution to thyroid damage is minor [30, 31]. In
contrast, Imam et al demonstrated that the presence of
high levels of anti tg and anti TPO appeared to be pro-
tective against neoplasm in patients with Graves’ disease

[32]. Interestingly, in the current study, the levels of anti tg
and anti TPO, were seen to be higher in patients without
neoplasm compared to those with neoplasm.
The higher levels of TSH and TRab, and the lower lev-
els of anti TPO and anti tg were found to be associated
with the presence of nodules. In addition, higher levels of
TSH and TRab, and lower levels of anti TPO and anti tg
were seen in patients with thyroid neoplasm compared to
those without. This finding suggested that the presence
of nodules may be an important predictive factor for the
development of neoplasm in patients with Graves’ disease.
Although a few follicular and medullar thyroid neoplasms
have been reported in some studies, many have described
papillary thyroid cancer as the most common form of can-
cer in hyperthyroid patients. All the cancers detected in
the current study were of papillary origin, as seen in cases
in the literature [33]. Of these 41.7% were the classic vari-
ant of papillary carcinoma, and in 25% of the patients, the
pathology was consistent with follicular adenoma.
There were some limitations to this research, primarily
the small sample size and retrospective design, so it was
not possible to analyze all the pre-existing risk factors for
thyroid neoplasm. The study results demonstrated that
thyroid ultrasonography could reveal significant numbers
of nodules with malignant features. However, as there was
no long-term follow up of the patients with neoplasms,
the association between prognosis of neoplasm and Graves’
disease could not be investigated.

Conclusion

As the presence of thyroid nodules may be associated with
a higher prevalance of thyroid neoplasm, Graves’ patients
should be examined carefully with physical examination
or ultrasonography for the presence of nodules and thy-
roid neoplasm. When any suspicious finding is noticed on
ultrasonography or in the laboratory analysis such as in-
creased white blood cells and low thyroid autoantibody
levels, further evaluation should be made because these
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patients may be at higher risk for the development of ma-
lignancy.

Ethics approval
The study protocol was approved by Uludag University
Ethics Committe (2021-1/24).
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