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INTRODUCTION
The coincidence of thyroid disease and breast cancer is a matter 
of controversy since long time. Although associations with 
hyperthyroidism, hypothyroidism, thyroiditis and non toxic goitre 
have been reported in the literature, no convincing evidence exists 
for a causal role of overt thyroid disease in breast cancer [1]. 
Geographical variations in the incidence of breast cancer had been 
attributed to differences in dietary iodine intake. The effect of iodine 
on the breast has also been postulated [1]. The possible interactions 
between thyroid gland and breast tissue are based on the common 
property of the mammary and thyroid epithelial cells to concentrate 
iodine by a membrane active transport mechanism [2] as well as 
on the presence of Thyroid Stimulating Hormone (TSH) receptors in 
fatty tissue, which is abundant in mammary glands [3]. Additionally, 
some endocrine stimuli identified in thyroid products that exert a 
simultaneous action on the breast and the various thyroid antibodies, 
which could also interact with receptors on breast tumours, have 
been postulated to be responsible for the coincidence of mammary 
and thyroid gland disorders [4,5]. Current scientific evidence 
supports a strong association between the hormone oestrogen and 
breast cancer and also with thyroid diseases [6,7]. Identification of a 
causal or temporal relationship between breast cancer and thyroid 
diseases can thus help to reduce the burden on healthcare system 
as well as on the patients.

In addition to these hormonal and molecular correlations there 
exists some genetic correlation between these two entities as 
evidenced by occurrence of some hereditary cancer syndromes 
like Cowden syndrome, Ataxia telangiectasia syndrome and familial 

adenomatosis syndrome, which are associated with both carcinoma 
breast and carcinoma thyroid [8].

The present study aimed to study genetic association between 
breast cancer and thyroid diseases based on karyotypic aberrations 
which can be of prognostic significance and can be taken as 
screening tool for early detection of thyroid diseases in patients of 
carcinoma breast.

MATERIALS AND METHODS
This cross-sectional pilot study was conducted on 50 patients 
from October 2018 to August 2020 admitted in the Department 
of Surgery, at Hamidia Hospital, Bhopal, Madhya Pradesh, India. 
The study was approved by the Ethical Clearance Committee of 
the hospital (letter no. 36148055/mc/IEC/2018 dated 16/11/18).

Inclusion criteria: The study included only female patients having 
carcinoma breast (any stage, and not had received any form of 
radiotherapy or chemotherapy), and thyroid diseases (biochemical 
or pathological, preoperative status, not had taken any form of 
radiotherapy or chemotherapy).

Exclusion criteria: Male patients with breast or thyroid diseases, 
female patients with history of mastectomy, chemo/radiotherapy 
or thyroidectomy were excluded from the study. Female patients 
with benign breast diseases, and female patients with biochemical 
thyroid diseases taking thyroxin or anti-thyroid drugs were also 
excluded.

In the present study only female patients were included as both 
carcinoma breast and thyroid diseases are common in female patients 
and hormonal factors especially oestrogen which is important in 
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ABSTRACT
Introduction: The coincidence of thyroid disease and breast 
cancer is in controversy since long time. Current scientific 
evidence supports a strong association between the hormone 
oestrogen and breast cancer and also with thyroid diseases.

Aim: To study the karyotypic association between breast cancer 
and thyroid diseases.

Materials and Methods: This cross-sectional pilot study was 
conducted from October 2018 to August 2020 in Department 
of Surgery, Hamidia hospital, Bhopal, Madhya Pradesh,  India. 
A total of 50 patients were included in the study with a 
division into two respective arms of patients with Carcinoma 
breast (Ca  breast) and thyroid diseases. Each arm included 
25 patients. All patients were subjected to detailed history and 
complete physical examination. Karyotyping of all patients 
was carried out by using fasting blood samples and standard 
staining techniques were applied to detect any chromosomal 
aberration. Statistical analysis done on the collected data, by 

Chi-square test and t-test by Statistical Analysis of the Social 
Sciences (SPSS) v23 (IBM Corp.).

Results: In a total of 50 patients with breast cancer (25) and 
thyroid disorders (25), most of these patients 24 (48%) were 
in the age group of 40-49 years. Amongst the 25 patients with 
breast cancer, thyroid diseases were present in 10 (40%), 
while no case of carcinoma breast was seen in patients with 
thyroid disorders. In seven patients, karyotype abnormality 
was observed in the form of co-existing deletions and micro 
deletions, and all of them had synchronous carcinoma breast 
and thyroid diseases, which is significant (p-value=0.0085), 
showing some definite association at the genetic level.

Conclusion: To summarise, the present study clearly shows 
that patients with breast cancer tend to have co-existing thyroid 
diseases, which can either be benign or malignant thus these 
individuals should be appropriately investigated to exclude the 
possibility of an underlying undiagnosed thyroid disease, which 
would also help in early diagnosis and treatment.
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pathogenesis of both the entities [9]. Since surgery or chemotherapy, 
may influence immune system (specially autoimmunity) and can trigger 
or worsen the autoimmune diseases hence only patients with newly 
diagnosed breast cancer or benign breast disease before surgery, 
chemotherapy, radiation or anti hormonal therapy were included 
in the study, which eliminates bias produced by these confounding 
factors [8,10-13].

Study Procedure
Patients were placed into two respective arms, patients with 
carcinoma breast and thyroid diseases. Each arm included 25 
patients. All patients were subjected to detailed history and 
complete physical examination including general, systemic and 
locoregional examination. All breast cancer patients were examined 
for apparent or occult thyroid diseases (by using thyroid profile 
and ultrasound examination of the thyroid gland by the same 
radiologist, and core needle biopsy of any lesion found in clinical 
or radiological examination). All patients of thyroid diseases were 
examined for breast cancer by clinical examination and ultrasound 
of both breast and axilla by the very same radiologist, after taking 
informed consent.

Breast cancer was diagnosed by core needle biopsy of breast 
tumour (taken with cook’s tru cut biopsy needle of 18 gauge, 
and analysed by the same pathologist in the Department 
of Pathology, Gandhi Medical college, Bhopal) and staged 
according to the Tumour, Nodes and Metastases (TNM) 
classification given by the American Joint Committee on Cancer 
(AJCC) 8th edition on tumour size, axillary lymph node status 
and metastatic status (as per findings of clinical and radiological 
examinations) [14]. Thyroid diseases were diagnosed using core 
needle biopsy of thyroid lesions (taken with 22F cook’s tru cut 
biopsy needle and analysed by the same pathologist visible 
clinically or radiologically.

Thyroid profile of all the patients was performed using an automated 
immunoassay system based on electrochemiluminescence. TSH 
values >3.80 μU/mL were considered to indicate hypothyroidism, 
TSH values <0.44 μU/mL were considered to indicate hyperthyroidism. 
Karyotyping of all patients done by using fasting blood samples, 
standard staining techniques were applied to detect any 
chromosomal aberration.

STATISTICAL ANALYSIS
Statistical analysis done on the collected data, by Chi-square test 
and t-test by SPSS v23 (IBM Corp.). A p-value <0.05 were regarded 
as significant association.

RESULTS
In a total of 50 patients with breast cancer (25) and thyroid disorders 
(25), most of these patients 24 (48%) were in the age group of 40-
49 years [Table/Fig-1].

Age (years) Ca breast Hyperthyroid Hypothyroid Ca thyroid Total

<40 1 0 2 0 3

40-49 10 2 10 2 24

50-59 7 1 3 1 12

60-69 7 3 1 0 11

Total 25 6 16 3 50

[Table/Fig-1]:	 Age-wise distribution of cases with carcinoma breast and thyroid 
disorders.

Parameters Hypothyroid Hyperthyroid Normal Total

Ca breast 8 2 15 25

[Table/Fig-2]:	 Synchronicity between carcinoma breast and thyroid diseases.

Karyotype

Thyroid 
disease 
present

% Thyroid 
disease 
present

Thyroid 
disease 
absent

% Thyroid 
disease 
absent Total

Abnomal karyotype 7 100.0 0 0.0 7

Normal karyotype 28 65.1 15 34.9 43

Total 35 70 15 30 50

[Table/Fig-3]:	 Karyotypical abnormalities and thyroid disease.

Karyotype status
Ca breast present 

n (%)
Ca breast absent 

n (%) Total

Abnormal karyotype 7 (100%) 0 7

Normal karyotype 18 (41.9%) 25 (58.1%) 43

Total 25 (50%) 25 (50%) 50

[Table/Fig-4]:	 Karyotypical abnormalities and breast diseases.

Karyotype Ca thyroid present % Ca thyroid absent % Total

Abnormal 3 42.9 4 57.1 7

Normal 0 0.0 43 100.0 43

Total 3 6.0 47 94.0 50

[Table/Fig-5]:	 Abnormal karyotype and thyroid cancer.

Amongst the 25 patients with breast cancer, thyroid diseases were 
present in 10 (40%) of them, while no case of carcinoma breast 
was seen in patients with thyroid disorders. Thus thyroid disorders 
were significantly seen more among cases with carcinoma breast 
this was statistically significant (p=0.042) [Table/Fig-3].

Abnormal karyotype was seen in total seven patients and all of 
them were found to have thyroid diseases [Table/Fig-3]. All these 
patients had invasive ductal carcinoma, while in thyroid diseases 
two patients had diffuse goitre, two patients had nodular goitre and 
rest three patients had thyroid malignancy.

Abnormal karyotype was seen in seven patients and all of them 
were found to have Ca breast. Thus total seven patients were 
having positive karyotype report.

All patients with positive karyotype report were having synchronous 
diseases which was statistically significant (p-value=0.0085) 
[Table/Fig-4].

All three patients with positive karyotype report with thyroid 
cancer, were also having synchronous Ca breast and this 
association was statistically significant (p-value <0.0001) [Table/
Fig-5]. Out of these three patients two had papillary carcinoma 
and one patient had follicular neoplasm. Out of total seven 
patients with abnormal karyotype four of patients had deletions 
of chromosome 16q which were seen either individually or 
with  another chromosomal aberrations like 7q, 13p, 16p, 17p 
and 17q.

hyperthyroidism (p-value <0.63) and 15 patients were euthyroid. 
Hypothyroidism was found significantly associated with Ca breast 
(p<0.024) [Table/Fig-2].

The synchronicity between carcinoma breast and functional 
thyroid status of patients was studied and it was found that 
eight patients of carcinoma breast had hypothyroidism, two had 

Functional thyroid status in relation with tissue differentiation of 
Ca breast was studied. In patients with hypothyroidism eight 
had poorly differentiated Ca breast, three had moderately 
differentiated Ca breast and only one had well-differentiated 
Ca breast.

In hyperthyroid group, no patient had poorly differentiated Ca 
breast, one had moderately differentiated Ca breast and two 
patients had well-differentiated Ca breast. In euthyroid group of 
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having Ca breast along with benign thyroid diseases. In 1984 
Rodgers C et al., studied nine cases of untreated Ca breast 
using direct chromosome preparation, and reported several 
chromosomal abnormalities [19]. They reported abnormalities in 
chromosome 1,8,16,6,12,13,17 in descending order.

There is no study in the literature that as studied chromosomal 
aberrations in patients with synchronous breast and thyroid 
diseases, so probably we are the first to study such association.

Limitation(s)
Small sample size and being a cross-sectional study authors can 
not strongly say there is some definite association but they suggest 
further study with a larger cohort and long follow-up to confirm or 
refute the present study.

CONCLUSION(S)
Patients with breast cancer tend to have co-existing thyroid 
diseases, which can either be benign or malignant thus these 
individuals should be appropriately investigated to exclude the 
possibility of an underlying undiagnosed thyroid disease, which 
would also help in early diagnosis and treatment. Chromosomal 
analysis should be offered to patients with breast cancer as 
malignant thyroid pathology has been found to develop in those 
individuals with alterations in chromosome 16 as well as 13 and 
17. This will help to reduce the morbidity and mortality associated 
with thyroid diseases especially carcinoma of thyroid.
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patients hypothyroidism one had poorly differentiated Ca breast, 
two had moderately differentiated Ca breast and seven patients had 
well-differentiated Ca breast. So, in the present study significant 
number of patients (i.e.8/25=32%) with hypothyroidism had poorly 
differentiated Ca breast.

DISCUSSION
The present study had total 25 patients with carcinoma breast, 
out of these 25 patients, 10 (40%) had synchronous carcinoma 
breast and thyroid diseases. Giani C et al., also reported similar 
overall prevalence (46%) of synchronous diseases in their study 
[3]. Out of these, 10 patients with synchronous disease, 7 (28%) 
had benign thyroid diseases in the form of diffuse goitre (2/25 
i.e.8%) and nodular goitre (5/25 i.e.20%) while 3 (12%) were 
having thyroid malignancy. In a study conducted by Turken OY et 
al., there was overall 58% occurrence of benign thyroid diseases 
with 8% incidence of diffuse goitre, and 50% incidence of nodular 
goitre [15]. Both Giani C et al., and Turken OY et al., reported 
<2% incidence of thyroid cancer in patients with carcinoma 
breast while in present study it is 12% that is significantly much 
higher which may be due to geographic variation in the incidence 
of thyroid malignancy [3,15].

The association between carcinoma breast and thyroid 
dysfunction  in the form of hypo or hyperthyroidism was also 
studied. Total 10 patients of carcinoma breast were having 
thyroid dysfunction out of patients which 08 patients of 
carcinoma breast had hypothyroidism, 2 had hyperthyroidism 
(p-value <0.63) and 15 patients were euthyroid. Hypothyroidism 
was found significantly associated with Ca breast (p<0.024) 
[Table/Fig-2]. Jiskra J et al., 2007 showed increased TSH serum 
levels and hypothyroidism in almost 20% of breast cancer 
patients [16].

Recently Rajoriya S et al., proposed that oestrogen and 
hypoxia are interlinked in thyroid cancer and can equally 
modulate epithelial-endothelial cell interactions by mediating key 
cellular, metabolic and molecular processes of thyroid cancer 
progression [17]. Kumar A and Klinge concluded that E2-
mediated thyroid cancer cell proliferation involves ER alpha and 
ER beta transcriptional and non genomic signalling events [18]. 
In the present study relationship between tissue differentiation, 
and functional thyroid status of carcinoma breast patients was 
assessed and it was found that patients with hypothyroidism 
had poor tissue differentiation, but unfortunately authors could 
not found any study correlating these two variables so they 
postulated a possible role of hypothyroidism in development of 
high grade breast cancers, and suggested further studies for 
such correlation.

The present study aimed to study genetic association between 
carcinoma breast and thyroid disorders. Authors found a total 
seven patients karyotype abnormality in the form of deletions and 
micro deletions, and all of these seven patients had synchronous 
carcinoma breast and thyroid diseases, which is significant 
(p-value=0.0085), which showed some definite association at the 
genetic level.

Out of seven patients four patients had deletion in chromosome 
16 q, interestingly all three patients with synchronous Ca breast 
and Ca thyroid had deletion in short arm of chromosome 16, 
so it was postulated that there may be some locus in this 
chromosome that is responsible for occurrence of both the 
malignancies while one patient had deletion in 16 p also. Rest 
three patients in the present study had deletion in chromosome 
number 7q, 13q and 17q, and all these three patients were 
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