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Abstract

Aim: The aim of this study is to investigate the co-occurrence of thyroid masses (TM)
and breast masses (BM) and to examine related demographic features.
Materials and Methods: The study included female patients; who were followed up
in the general surgery outpatient clinic in the years between 2015 and 2020 because of
thyroid nodules and underwent breast ultrasonography concurrently. Participants were
divided into two groups as group-1 with the co-occurrence of thyroid and breast masses
and group-2 with a TM but having no BM. The two groups were compared for age, body
mass index (BMi), the number of children, the length of breastfeeding, TM size, TSH
levels, vitamin D levels, and smoking status.
Results: The study included 267 patients with thyroid nodules. Of the patients; 70.03%
had comorbid BM but 29.96% had no BM. No statistically significant differences were
found in age, smoking status, BMi, TSH levels, vitamin D levels, and thyroid nodule size
between the two groups (p > 0.05). The number of births was fewer and the duration of
breastfeeding was shorter in the group of patients having BM concomitantly (p < 0.001).
There was not a correlation between the size of TM and the size of BM (p: 0.839, r:
0.012).
Conclusion: in our study, it was found that most of the patients with thyroid nodules
also had a mass in their breasts and this finding was associated with the duration of
breastfeeding, the number of births, and the vitamin D level.

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
Thyroid masses (TM) are quite common in the popula-
tion and approximately 90% of them are benign while
10% are malignant [1]. Epidemiological data show that
having a thyroid nodule is five times more in women com-
pared to men [2, 3]. The incidence of thyroid nodules has
been found to increase with female gender, iodine defi-
ciency, radiation exposure, and ageing [4]. Furthermore,
it has been argued that primarily the thyroid-stimulating
hormone (TSH) in the serum is responsible for the devel-
opment of thyroid nodules and that the following factors
including obesity, insulin resistance, and metabolic syn-
drome may be involved, too (5). in parallel to the advances
in imaging methods, TM is becoming more prevalent to-
day than before. Ultrasonography is the most common
imaging method for the detection and follow-up of TM
[4].
Breast masses (BM) are common in the population. BM
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are mostly benign [6]. However, it has been reported that
women with benign BM have a higher risk of developing
breast cancer compared to their otherwise healthy coun-
terparts [7, 8]. Because breast cancer is the most common
type of malignancy in women, it receives further attention.
Today, the most widely used diagnostic tool for detecting
BM is ultrasonography [6].
Both the breast and the thyroid are endocrine organs. Le-
sions originating from these organs are generally common
in women and their frequency varies by the geographical
region and depends on the sensitivity of imaging devices
used for diagnosis [9]. Studies in the literature have shown
that there is an interplay between breast and thyroid dis-
eases [10, 11]. it has been shown that the interplay occurs
between both benign and malignant diseases of both or-
gans [9]. Most of the studies in the literature have focused
on the quality and the type of the relationship between
thyroid diseases and the malignant lesions of the breast
[10]. The aim of this study is to investigate the association
between TM and BM and examine associated demographic
features.
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Materials and Methods
The study included 267 female patients; who presented to
the general surgery outpatient clinic with TM and, at the
same time, underwent breast examination and breast ul-
trasonography in the years between 2015 and 2020. The
study was conducted in compliance with the Declaration
of Helsinki, after the ethics committee approval dated
27/08/2020 and numbered 2020/41.
All female patients included in the study were examined
by a general surgeon in the general surgery clinic. The
diagnosis of TM was made by thyroid ultrasonography af-
ter taking the anamnesis from and performing a physi-
cal examination for each patient. The diagnosis of BM
was made by breast ultrasonography after the assessment
of the patients by taking anamnesis and performing a
physical examination. Participants were divided into two
groups as group-1 with the co-occurrence of thyroid and
breast masses and group-2 with a TM but having no BM.
Pregnant women, individuals younger than 18 years old
and individuals, who underwent mammoplasty, mastec-
tomy, or neck surgery were excluded from the study.
Face to face interviews were conducted with patients meet-
ing the study criteria to inquire about the age, height,
body weight, comorbidities, and the smoking and alcohol
use status. information about the number of pregnancies,
the number of births, and the number of months of breast-
feeding were recorded. A detailed physical examination of
both the breasts and the neck was performed in the gen-
eral surgery outpatient clinic. TSH and vitamin D levels
were evaluated in each patient.
The data were analyzed with iBM SPSS V23. Con-
formity to normal distribution was evaluated with the
Kolmogorov-Smirnov test. Mann-Whitney U test was used
to compare the quantitative data that were not normally
distributed according to the paired groups. in the com-
parison of categorical data according to groups, Pearson
Chi-square test was employed. Spearman’s rho correlation
coefficient was used to examine the correlation between
non-normally distributed thyroid and breast size. Analy-
sis results were presented as mean ± standard deviation
and median (minimum-maximum) for quantitative data,
and frequency (percentage) for categorical data. The sig-
nificance level was taken as p < 0.050.
Considering the weak correlation between breast and thy-
roid size (r=0.25), according to 95% confidence (1 − α),
95% test power (1-β), and two-way hypothesis, the mini-
mum number of samples to be included in the study was
determined as 202. The study was completed on 267 cases
in total, and the power of the test was found to be 98.6%
according to the post hoc power analysis result.

Results
A difference was found between the median values of the
number of children according to the groups (p < 0.001).
While the median of group 1 was 2.0, the median of group
2 was found as 3.0. The median values of breastfeeding du-
ration differ according to the groups (p < 0.001). While
the median of group 1 was 10.0, the median of group 2 was
determined as 18.0. There was no difference between the
distributions of other parameters according to the groups

(p > 0.050) (Table 1). No statistically significant rela-
tionship was found between thyroid size and breast size
(r=0.012; p=0.839)

Discussion
Of the 267 patients included in the study, a mass in the
breast was detected to be concomitant with the thyroid
mass in 70.03% but no BM was detected in 29.96%. it was
determined that age, BMi, size of the mass in the thyroid,
and TSH and vitamin D levels did not have a statistically
significant effect on the development of BM. However, it
was found that the number of births was higher and the
duration of breastfeeding was longer in the patients not
having a mass in the breast. A correlation of the mass size
was not found between the two endocrine organs.
Li et al conducted a study on a cohort of 6,371 Chinese
women and randomly performed concomitant ultrasound
examinations of the thyroid and the breast. They detected
concomitant masses in these two endocrine organs at a rate
of approximately 7% [12]. in another population screening
study, a mass in the breast was detected in some of the
patients with a mass in the thyroid. That study reported
that the likelihood of developing a malignant disease of
the breast was high in women; who were diagnosed with
malignant thyroid diseases at a young age [13]. in another
study, the likelihood of developing malignant breast dis-
ease was found to be considerably high in patients with
benign thyroid disease. it is recommended that patients
with TM should be evaluated for malignant breast disease
[14]. Our study results are consistent with the literature
in this aspect.
it has been reported that patients with breast cancer are
more likely to develop thyroid cancer compared to other-
wise healthy individuals [15]. in studies; where estrogen
was used alone or in combination, it has been found that
serum TSH levels, which were considered to be primarily
responsible for nodule formation in the thyroid, were found
to have contributed to the development of BM by acting on
the genes responsible for mass formation in the breast [16].
in another laboratory study, it has been determined that
triiodothyronine (T3) contributes to the formation of BM
by enhancing the proliferative effects of 17beta-estradiol
(E2) found in the breast tissue [17]. Furthermore, estro-
gen receptors (ER) are detected at high proportions in TM
in a clinical study. Therefore, it was argued that estrogen
can be involved in the formation and growth of TM (18).
in the literature, in vitro experimental studies report that
the availability of ER at high proportions in the thyroid
tissue increased the proliferation rate of thyroid cells by
50-150%. This has been suggested as the reason for the
higher occurrence of TM in women [19].
in a clinical study on 2473 women, it was found that
lower numbers of birth and shorter breastfeeding dura-
tion were associated with an increased risk of BM and
that a longer length of breastfeeding and higher numbers
of birth decreased the occurrence of breast cancer [20]. A
study from Japan included women; who did not give birth
and women; who gave birth and were breastfeeding. That
study found that giving birth and breastfeeding were pro-
tective against the development of TM [21]. A study on
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Table 1. Comparison results by groups

Group 1 Group 2 p
Mean ± sd Median (min. -max.) Mean ± sd Median (min. -max.)

Age 45.4 ± 10.3 46.0 (18.0 - 75.0) 47.6 ± 10.6 48.0 (21.0 - 72.0) 0.197*
BMi 26.3 ± 3.4 25.8 (17.7 - 37.5) 26.5 ± 3.5 26.5 (19.5 - 34.6) 0.439*
Number of children 2.5 ± 1.1 2.0 (0.0 - 9.0) 3.2 ± 1.1 3.0 (0.0 - 6.0) < 0.001*
Breastfeeding duration 10.2 ± 4.7 10.0 (0.0 - 30.0) 17.0 ± 6.6 18.0 (0.0 - 24.0) < 0.001*
Right thyroid 9.9 ± 8.7 8.0 (0.0 - 40.0) 10.7 ± 9.2 7.5 (0.0 - 50.0) 0.647*
Left thyroid 8.8 ± 9.7 6.0 (0.0 - 40.0) 9.0 ± 8.9 7.0 (0.0 - 45.0) 0.579*
TSH 2.3 ± 2.4 1.7 (0.0 - 20.1) 2.8 ± 4.7 1.5 (0.0 - 37.0) 0.807*
Vit D 16.8 ± 11.0 14.1 (3.3 - 78.0) 19.5 ± 12.7 15.7 (3.4 - 73.5) 0.106*
Smoking 40 (21.4%) 12 (15.0%) 0.227**
*Mann-Whitney U test, **Pearson chi-square test, frequency (percentage), BMi body mass index, TSH, thyroid-stimulating hormone

African and American women found a negative correla-
tion between breastfeeding duration and the development
of breast cancer in both white and black women (22). in a
clinical study conducted on 816 Korean women, the pro-
tective effect of long-term breastfeeding against thyroid
diseases was proven based on the negative correlation of
long-term breastfeeding with TSH levels and the occur-
rence of hypothyroidism [23]. it has been argued in that
study that this finding has occurred because thyroid cells
were exposed to high estrogen levels when women did not
breastfeed or the length of breastfeeding was short [24].
Studies have found that; in women with low vitamin D lev-
els, the incidence of breast cancer is high but the incidence
of benign masses in the breast is also high particularly in
young adult women [25]. it has been found that adequate
levels of vitamin D prevent the development of benign and
malignant masses in the breast by inhibiting the prolifera-
tion and transformation of breast tissue cells [26]. in their
study, Laney et al found that; compared to the healthy
population, vitamin D levels were low in individuals hav-
ing benign or malignant nodules in the thyroid [27]. in
laboratory studies and animal experiments, it was found
that vitamin D reduced the formation of thyroid masses by
inhibiting the proliferation and the invasive nature of thy-
roid cells [28]. in our study, vitamin D levels were found
to be low in all patient groups. We interpreted that the
vitamin D levels in all groups were lower than the normal
range values because all groups consisted of individuals
with thyroid or breast masses.
The limitation of our study is its retrospective design. The
strength of our study is that it reveals the relationship be-
tween TM and BM in women and establishes the involve-
ment of TSH and vitamin D levels, breastfeeding, and the
number of births in such a relationship.

Conclusion
In our study, we found out that most of the patients with
thyroid nodules also have a mass in their breasts. There-
fore, we are of the opinion that it would be appropriate to
examine both the thyroid and breasts for the presence of
a mass in a patient presenting with a lump in any of these
two organs.
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