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Abstract 

Introduction: According to recent data from World 

Health Organization (WHO) number of breast cancer 

(BC) patients has been increased to about 2.26 million, 

indicating breast cancer is progressing to become one of 

the commonest cancers around the world. 

Hypothyroidism has been identified as late effect of 

radiation therapy (RT) given to the lower neck and head 

cancer patients. Studies suggest a higher risk of 

hypothyroidism amongst breast cancer patients, even if 

they have taken radiotherapy or systemic therapies. Role 

of identifying comorbid conditions like hypothyroidism 

is essential to decrease morbidity in breast cancer. High 

thyroid hormone levels are also found to have oestrogen-

like effects in several studies. Hence present study was 

undertaken in breast cancer patients to assess incidence 

of thyroid dysfunction & its association to prognostic 

panel of breast cancer i.e., ER, PR, Her2Neu and Ki-67 

Materials and Methods: 60 female cases of breast 

cancer of all age groups diagnosed on histopathology 

with available thyroid profile (obtained retrospectively 

from medical data) were enrolled. After obtaining 

detailed clinical history breast cancer (BC) was staged 

according to AJCC staging and all breast cancer (BC) 

patients thyroid profile consisting Thyroid-stimulating 

hormone (TSH), free thyroxine (fT4), antithyroid 

peroxidase antibody (TPOAb) were retrieved from 

data.IHC profile results consisting of ER/PR, 

Her2/neuand Ki-67were noted. Data obtained were 

assessed for possible associations 

Observations and Results: ≤40 year’s cases were 4 (7 

%) & all of which were euthyroid. 40 to 45 years cases 
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were 6 (10 %) & all of which were euthyroid. >45 years 

cases were 50 (83 %) amongst which 44 (73 %) were 

euthyroid, 4 (7 %) were hypothyroid & 2 (3 %) were 

hyperthyroid. Thyroid dysfunction was found in only 

postmenopausal cases i.e., 4 (7 %) cases with 

hypothyroidism & 2 (3 %) cases with hyperthyroidism. 

No Significant association found between Sub-types of 

breast cancer& incidence of thyroid dysfunction 

(P=0.993). Oestrogen receptor (ER) was found 

negative20 (31 %) cases. Amongst them 16 (27 %) were 

euthyroid, 2 (4 %) were hypothyroid & 0 (0 %) were 

hyperthyroid. Insignificant association found between 

type of thyroid dysfunction& incidence of oestrogen 

receptor (ER) negativity (P=0.44). progesterone 

receptor (PR)was found negative in26 (44 %) cases. 

Amongst them 24 (40 %) were euthyroid, 2 (4 %) were 

hypothyroid & 0 (0 %) were hyperthyroid. Insignificant 

association found between type of thyroid dysfunction& 

incidence of progesterone receptor (PR) negativity 

(P=0.442). HER2NEUwas found negative in28 (47 %) 

cases. Amongst them 24 (40 %) were euthyroid, 4 (7 %) 

were hypothyroid &0 (0 %) were hyperthyroid. 

Significant association found between type of thyroid 

dysfunction & HER2NEU negativity (P=0.04). Ki-67 

index>20 % was found in 46 (79 %) cases. Amongst 

which 43 (72 %) were euthyroid, 4 (7 %) were 

hypothyroid &0 (0 %) were hyperthyroid. Significant 

association found between type of thyroid dysfunction 

&Ki-67 index (P=0.015). 

Conclusion: To conclude, prevalence of hypothyroidism 

found was 7 % & hyperthyroidism as 3 % in breast 

cancer (BC) patients. HER2NEU & Ki-67 index showed 

statistically significant correlation with thyroid 

dysfunction. Breast cancer (BC) patients should be 

considered a risk group who should receive routine 

screening for thyroid dysfunction 

Keywords: Thyroid Dysfunction, Euthyroid, 

Hypothyroid, Hyperthyroid, Breast Cancer 

Introduction 

According to recent data from World Health 

Organization (WHO) number of breast cancer (BC) 

patients has been increased to about 2.26 million, 

indicating breast cancer is progressing to become one of 

the commonest cancers around the world
1,2

. Identifying 

risk factors such as age, gender, estrogens level, family 

history, gene mutation, and unhealthy living habits for 

timely prevention of breast cancer (BC) is 

important
3
.Thyroid and breast tissue have some common 

molecular markers. There is active involvement of breast 

tissues in iodine metabolism as indicated by high 

concentrations of sodium-iodide symporter, peroxidise, 

and deiodinase in breast tissues
4,5

. Thyroid hormone 

levels and their association with the development of 

breast cancers have been studied in the previous studies. 

High thyroid hormone levels are found to have 

oestrogen-like effects in several studies. Hypothyroidism 

has been identified as late effect of radiation therapy 

(RT) given to the lower neck and head cancer patients
6,7

. 

Studies suggests a higher risk of hypothyroidism 

amongst breast cancer patients, even if they have taken 

radiotherapy or systemic therapies
8,9,10,11

. Higher 

prevalence of hypothyroidism in patients with breast 

cancer as found in previous studies could be a result of 

hypothyroidism induced breast epithelial cells’ 

sensitivity to prolactin and oestrogen
12,13,14,15

. Some 

studies on contrary have found that either 

hypothyroidism or hyperthyroidism has no association 

with breast cancer
16

. Over the recent years, breast cancer 

survival has been improved drastically due to their 
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earlier detection and improvedtherapies
17

. Almost about 

90% of patients with early-stage breast cancer cases 

nowadays receive neo adjuvant therapy and 10-year life 

expectancy after diagnosis is about 75%
18

. Hence role of 

identifying comorbid conditions like hypothyroidism is 

essential to decrease morbidity in breast cancer. With 

this objective present study was undertaken in breast 

cancer patients to assess incidence of thyroid 

dysfunction& its association to prognostic panel of 

breast cancer i.e., ER, PR, Her2Neu and Ki-67 

Aim 

To assess the association of thyroid dysfunction with 

breast cancer and its prognosis 

Objectives 

1. To determine incidence of hyperthyroidism, 

hypothyroidism and euthyroidism in breast cancer 

patients.  

2. To determine association of thyroid dysfunction 

with known prognostic panel of breast cancer i.e., 

ER, PR, Her2Neu and Ki-67. 

3. To determine association of thyroid dysfunction and 

breast cancer with different age group  

4. To determine association of thyroid dysfunction 

with histologic sub-types of breast cancers 

Material and Methods 

Present study is a cross sectional retrospective study 

conducted from duration January 2023 to June 2023. 

Institutional ethics committee permission was taken 

prior to commencement of present study. 60 women 

cases fulfilling inclusion and exclusion criteria were 

enrolled.  

Inclusion Criteria 

Any form of histopathologically proven cases of breast 

cancer in females irrespective of their age received in 

MGM Medical College and Hospital, Chhatrapati 

Sambhaji Nagar, Pathology department were included. 

Exclusion Criteria 

NIL 

Procedure 

 Breast cancer (BC) was diagnosed and staged according 

to AJCC staging and managed according to standard 

guidelines and departmental protocols
19

.All 

histopathologically proven breast cancer (BC)patients 

underwent assessment of their thyroid function. Thyroid-

stimulating hormone (TSH), T3, and T4 were measured 

in the blood samples and cases categorized into 

euthyroid, hypothyroid & hyperthyroid. Personal clinical 

history of the patients was also recorded. IHC profile 

results of these patients consisting of ER/PR, Her2/neu 

and Ki67 were retrieved from the IHC registers.  

ER/PR assay 

ER/PR results were processed in the Department of 

Pathology, MGM Medical College, Chhatrapati 

Sambhajinagar. The ER assay clone used was SP1, the 

PR assay clone was SP2 and the detection system was a 

polymer. IHC staining for detection and localization of 

ER/PR done within sections from formalin-fixed, 

paraffin-embedded tissues.  

Her2/neu assay 

The clone used was a SP3 and the detection system used 

was a polymer. Performed in Department of Pathology, 

MGM Medical College, Chhatrapati Sambhajinagar. 

Operational definition 

1. Hypothyroidism
20

: Elevated TSH levels beyond the 

reference range (0.4-4.8μIU/mL) with subnormal T4 

levels (4.4-12.5 ug/dl).  

2. Hyperthyroidism
20

: Patients with TSH levels < 

0.01 μIU/mL and with T3, T4 above the reference 

range were considered to have hyperthyroidism 
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3. ER/PR scoring system
21

 

Proportion 

Score 

Positive 

Cells, % 

Intensity Intensity 

Score 

0 0 None 0 

1 <1 Weak 1 

2 1 to 10 Intermediate 2 

3 11 to 33 Strong 3 

4 34 to 66 - - 

5 ≥67 - - 

4. Her2 scoring system
21

 

Result Criteria 

Negative (Score 0) 

 

No staining observed or  

Membrane stating that is 

incomplete and is faint/barely 

perceptible and within ≤10% of 

tumor cells  

Negative (Score 1+) Incomplete membrane staining 

that is faint/barely perceptible and 

within >10% of tumor cells*  

Equivocal (Score 2+) Weak to moderate complete 

membrane staining in >10% of 

tumor cells or  

Complete membrane staining that 

is intense but within ≤10% of 

tumor cells*  

Positive (Score 3+) Complete membrane staining that 

is intense and >10% of tumor cells 

5. Ki-67 index
22

 

a. 'low proliferative activity' as Ki-67 values <20% 

b. 'high proliferation activity' as Ki-67 values >20%. 

Statistical analysis 

Statistical analysis was performed using medcalc 

software. Data were expressed as frequency with 

percentages N (%). χ2-test was used to study association 

between two variables and Statistical significance was 

assumed if P value less than 0.05. 

 

Observation and Result 

Table 1: Distribution of age 

 

As shown in Table 1 ≤40 years cases were 4 (7 %) & all 

of which were euthyroid. 40 to 45 years cases were 6 (10 

%) & all of which were euthyroid. >45 years cases were 

50 (83 %) amongst which 44 (73 %) were euthyroid, 4 

(7 %) were hypothyroid & 2 (3 %) were hyperthyroid. 

Thyroid dysfunction was found in only postmenopausal 

cases i.e., 4 (7 %) cases with hypothyroidism & 2 (3 %) 

cases with hyperthyroidism 

Table 2: Distribution of Sub-types of breast cancer 

 

As shown in Table 2, 1 (2 %) case had mucinous type of 

breast cancer who was Euthyroid. Similarly, 1 (2 %) 

case had medullary type of breast cancer who was also 

Euthyroid. No Significant association found between 

Sub-types of breast cancer& incidence of thyroid 

dysfunction (P=0.993) (Graph 1) 

Graph 1: Distribution of Sub-types of breast cancer 
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Table 3: Distribution of IHC markers of breast 

cancer 

 

As shown in Table 3, oestrogen receptor (ER) was 

found negative20 (31 %) cases. Amongst them 16 (27 

%) were euthyroid, 2 (4 %) were hypothyroid &0 (0 %) 

were hyperthyroid. Insignificant association found 

between type of thyroid dysfunction& incidence of 

oestrogen receptor (ER) negativity (P=0.44). 

progesterone receptor (PR)was found negativein26 (44 

%) cases. Amongst them 24 (40 %) were euthyroid, 2 (4 

%) were hypothyroid &0 (0 %) were hyperthyroid. 

Insignificant association found between type of thyroid 

dysfunction& incidence of progesterone receptor (PR) 

negativity (P=0.442). HER2NEUwas found negative 

in28 (47 %) cases. Amongst them 24 (40 %) were 

euthyroid, 4 (7 %) were hypothyroid &0 (0 %) were 

hyperthyroid. Significant association found between type 

of thyroid dysfunction & HER2NEU negativity 

(P=0.04).Amongst thyroid dysfunction casesall 

hypothyroid cases i.e., 4 (7 %) showed HER2NEU 

negative result which suggested bad prognosis (Graph 

2) 

Graph 2: Distribution ofIHC markers of breast 

cancer 

 

Table 4: Distribution of Ki-67 index 

 

As shown in Table 4, Ki-67 index>20 % was found in 

46 (79 %) cases. Amongst which 43 (72 %) were 

euthyroid, 4 (7 %) were hypothyroid &0 (0 %) were 

hyperthyroid. Significant association found between type 

of thyroid dysfunction &Ki-67 index (P=0.015). 

Amongst thyroid dysfunction cases all hypothyroid cases 

i.e., 4 (7 %) showed Ki-67 index>20 % which suggested 

bad prognosis 

Discussion 

Thyroid cancer (TC) and breast cancer (BC), which rank 

first and seventh, respectively, are two of the most often 

diagnosed cancers in women
23

. Many researchers have 

acknowledged and assessed the connection between the 

two cancers since the late 19th century
24,25

. The first 

investigation in this area to employ epidemiological 

techniques was released in 1984
26

. In present Study60 

female cases of breast cancer of all age groups diagnosed 

on histopathology with available thyroid profile 

(obtained retrospectively from medical data) were 

enrolled. IHC profile results consisting 

of ER/PR and Her2/neu were noted. Data obtained were 

assessed for possible associations. In present study ≤40 

years cases were 4 (7 %) & all of which were euthyroid. 

40 to 45 years cases were 6 (10 %) & all of which were 

euthyroid. >45 years cases were 50 (83 %) amongst 

which 44 (73 %) were euthyroid, 4 (7 %) were 

hypothyroid & 2 (3 %) were hyperthyroid. Thyroid 

dysfunction was found in only postmenopausal cases 

i.e., 4 (7 %) cases with hypothyroidism & 2 (3 %) cases 

with hyperthyroidism (Table 1). In similar study by 

Handan Kumar Jha et al (2020)
20

they found 



 Dr. Riya Shah, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2024, IJMACR 

 
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

P
ag

e1
3

6
 

  

prevalence of thyroid dysfunction as 29.8%. Weng C-H 

et al (2018)
27

in their study foundmean ages as 53.4 years 

in the breast Cancer. There were 0.7% patients with 

hypothyroidism and 3.1 % hyperthyroidism. Anne 

Mette Falstie-Jensen et al (2020)
28

in their study 

foundincidence of hypothyroidism as1.8% (95%CI = 1.7 

to 1.9). Kikawa Y et al (2017)
29

in their study found 

prevalence of HT as 2.4%. In present study 1 (2 %) case 

had mucinous type of breast cancer who was Euthyroid. 

Similarly, 1 (2 %) case had medullary type of breast 

cancer who was also Euthyroid. No Significant 

association found between Sub-types of breast cancer& 

incidence of thyroid dysfunction (P=0.993) (Table 2). In 

similar study by Adedayo A. Onitilo et al
21 

they 

identified 24 cases of medullary type of breast cancer 

representing 3.09% of all 766 invasive breast cancers. In 

present study oestrogen receptor (ER) was found 

negative 20 (31 %) cases. Amongst them 16 (27 %) were 

euthyroid, 2 (4 %) were hypothyroid & 0 (0 %) were 

hyperthyroid. Insignificant association found between 

type of thyroid dysfunction & incidence of oestrogen 

receptor (ER) negativity (P=0.44). Progesterone 

receptor (PR) was found negative in 26 (44 %) cases. 

Amongst them 24 (40 %) were euthyroid, 2 (4 %) were 

hypothyroid & 0 (0 %) were hyperthyroid. Insignificant 

association found between type of thyroid dysfunction & 

incidence of progesterone receptor (PR) negativity 

(P=0.442). HER2NEUwas found negative in 28 (47 %) 

cases. Amongst them 24 (40 %) were euthyroid, 4 (7 %) 

were hypothyroid & 0 (0 %) were hyperthyroid. 

Significant association found between type of thyroid 

dysfunction &HER2NEU negativity (P=0.04). Amongst 

thyroid dysfunction cases all hypothyroid cases i.e., 4 (7 

%) showed HER2NEU negative result which suggested 

bad prognosis. Ki-67 index>20 % was found in 46 (79 

%) cases. Amongst which 43 (72 %) were euthyroid, 4 

(7 %) were hypothyroid & 0 (0 %) were hyperthyroid. 

Significant association found between type of thyroid 

dysfunction &Ki-67 index(P=0.015). Amongst thyroid 

dysfunction cases all hypothyroid cases i.e., 4 (7 %) 

showed Ki-67 index>20 % which suggested bad 

prognosis.(Table 3, Table 4). In similar study 

byAdedayo A. Onitilo et al
21

theyfoundER status 

positive in 77.9 %, PR status positive in 59.1 % & Her2 

status positive in 17.7 %. Tran T-V et al (2021)
30

found 

no statistically significant association between 

hypothyroidism and breast cancer risk, overall 

(HR=0.93, 95%CI 0.84–1.02). Michał Piotr Budzik et 

al (2021)
31

found ER status positive 70.8 %, PR status 

positive in 62.5 % & Her2 status positive in 16.7 %. In 

present study amongst IHC markers i.e., ER, PR & 

HER2NEU, only HER2NEU showed statistically 

significant correlation with thyroid dysfunction. It was 

found positive in 3 % hyperthyroid cases. Ki67 Index 

however found abnormal more in hypothyroid cases 7%. 

Possible mechanism is hypothyroidism may trigger 

hypersensitisation of mammary glandular epithelium to 

oestrogen and prolactin, possibly related to low 

circulating thyroid hormone which further leads to 

mammary dysplasia
27

 

Conclusion 

To conclude, prevalence of hypothyroidism found was 7 

% & hyperthyroidism as 3 % in breast cancer (BC) 

patients. Amongst various prognostic markers i.e., ER, 

PR, HER2NEU& Ki-67 index only HER2NEU& Ki-67 

index showed statistically significant correlation with 

thyroid dysfunction. Breast cancer (BC) patients should 

be considered a risk group who should receive routine 

screening for thyroid dysfunction. 

 



 Dr. Riya Shah, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2024, IJMACR 

 
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

P
ag

e1
3

7
 

  

References 

1. Momenimovahed Z, Salehiniya H. Epidemiological 

characteristics of and risk factors for breast cancer in 

the world. Breast Cancer (2019) 11:151–64. (Dove 

Med Press). doi: 10.2147/BCTT.S176070 

2. International agency for research on cancer. 

Available at: https://www.iarc.fr/ faq/latest-global-

cancer-data-2020-qa/. 

3. Majeed W, Aslam B, Javed I, Khaliq T, Muhammad 

F, Ali A, et al. Breast cancer: major risk factors and 

recent developments in treatment. Asian Pac J 

Cancer Prev (2014) 15(8):3353–8.  

4. Venturi S. Is there a role for iodine in breast 

diseases? Breast. 2001;10:379-82.  

5. Muller I, Barrett-Lee PJ. The antigenic link between 

thyroid autoimmunity and breast cancer. Semin 

Cancer Biol. 2019. pii: S1044-579X(19)30043-4. 

6. Feen Ronjom M. Radiation-induced hypothyroidism 

after treatment of head and neck cancer. Dan Med J. 

2016;63(3):B5213. 

7. Hancock SL, Cox RS, McDougall IR. Thyroid 

diseases after treatment of Hodgkin’s disease. N 

Engl J Med. 1991;325(9):599–605 

8. Khan NF, Mant D, Carpenter L, Forman D, Rose 

PW. Long-term health outcomes in a British cohort 

of breast, colorectal and prostate cancer survivors: a 

database study. Br J Cancer. 2011;105(Suppl 

1):S29–37. 

9. de Groot S, Janssen LG, Charehbili A, Dijkgraaf 

EM, Smit VT, Kessels LW, van Bochove A, van 

Laarhoven HW, Meershoek-Klein Kranenbarg E, 

van Leeuwen-Stok AE, et al. Thyroid function alters 

during neoadjuvant chemotherapy in breast cancer 

patients: results from the NEOZOTAC trial (BOOG 

2010-01). Breast Cancer Res Treat. 

2015;149(2):461–6. 

10. Jiskra J, Barkmanova J, Limanova Z, Lanska V, 

Smutek D, Potlukova E, Antosova M. Thyroid 

autoimmunity occurs more frequently in women 

with breast cancer compared to women with 

colorectal cancer and controls but it has no impact 

on relapse-free and overall survival. Oncol Rep. 

2007;18(6):1603–11. 

11. Kumar NB, Fink A, Levis S, Xu P, Tamura R, 

Krischer J. Thyroid function in the etiology of 

fatigue in breast cancer. Oncotarget. 

2018;9(39):25723–37. 

12. Smith GL, Smith BD, Giordano SH, et al. Risk of 

hypothyroidism in older breast cancer patients 

treated with radiation. Cancer 2008;112:1371–9. 

13. Khan NF, Mant D, Carpenter L, et al. Long-term 

health outcomes in a British cohort of breast, 

colorectal and prostate cancer survivors: a database 

study. Br J Cancer 2011;105(Suppl 1):S29–S37 

14. Mittra I. Mammotropic effect of prolactin enhanced 

by thyroidectomy. Nature 1974;248:52. 

15. Vorherr H. Thyroid disease in relation to breast 

cancer. Klin Wochenschr 1978;56:1139–45. 

16. Fang Y, Yao L, Sun J, et al. Does thyroid 

dysfunction increase the risk of breast cancer? A 

systematic review and meta-analysis. J Endocrinol 

Invest 2017;40:1035–47 

17. DeSantis CE, Fedewa SA, Goding Sauer A, Kramer 

JL, Smith RA, Jemal A. Breast cancer statistics, 

2015: convergence of incidence rates between black 

and white women. CA Cancer J Clin. 

2016;66(1):31–42. 

18. Munoz D, Near AM, van Ravesteyn NT, Lee SJ, 

Schechter CB, Alagoz O, Berry DA, Burnside ES, 

https://www.iarc.fr/


 Dr. Riya Shah, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2024, IJMACR 

 
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

P
ag

e1
3

8
 

  

Chang Y, Chisholm G, et al. Effects of screening 

and systemic adjuvant therapy on ER-specific US 

breast cancer mortality. J Natl Cancer Inst. 

2014;106(11).  

19. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz 

LH, Sargent D, Ford R, et al. New response 

evaluation criteria in solid tumours: Revised 

RECIST guideline (version 1.1). Eur J Cancer. 

2009;45:228-47. 

20. Chandan Kumar Jha, Anjali Mishra, Subhash B. 

Yadav, Gaurav Agarwal, Shalini Singh, Gyan 

Chand, Amit Agarwal, Saroj Kanta Mishra. Thyroid 

dysfunctions and autoimmunity in breast cancer 

patients: a prospective case-control study. Arch 

Endocrinol Metab. 2020;64/6 

21. Patrick L. Fitzgibbons, James L. Connolly. Template 

for Reporting Results of Biomarker Testing of 

Specimens from Patients with Carcinoma of the 

Breast. College of American pathologists (CAP). 

2023 Bmk_1.5.0.1  

22. Andre F, Arnedos M, Goubar A, Ghouadni A, 

Delaloge S. Ki-67-no evidence for its use in node 

positive breast cancer. Nat Rev Clin 

Oncol. 2015;12:296–301.  

23. Runowicz, C.D.; Leach, C.R.; Henry, N.L.; Henry, 

K.S.; Mackey, H.T.; Cowens-Alvarado, R.L.; 

Cannady, R.S.; Pratt-Chapman,M.L.; Edge, S.B.; 

Jacobs, L.A.; et al. American Cancer 

Society/American Society of Clinical Oncology 

Breast Cancer SurvivorshipCare Guideline. J. Clin. 

Oncol. 2016, 34, 611–635. [CrossRef 

24. Beatson, G.T. On the Treatment of Inoperable Cases 

of Carcinoma of the Mamma: Suggestions for a New 

Method of Treatment,with Illustrative Cases. Trans. 

Med. Chir. Soc. Edinb. 1896, 15, 153–179. 

25. Søgaard, M.; Farkas, D.K.; Ehrenstein, V.; 

Jørgensen, J.O.L.; Dekkers, O.M.; Sørensen, H.T. 

Hypothyroidism and hyperthyroidismand breast 

cancer risk: A nationwide cohort study. Eur. J. 

Endocrinol. 2016, 174, 409–414.  

26. Ron, E.; Curtis, R.; Hoffman, D.A.; Flannery, J.T. 

Multiple primary breast and thyroid cancer. Br. J. 

Cancer 1984, 49, 87–92.[CrossRef] 

27. Weng C-H, Chen Y-H, Lin C-H, et al. Thyroid 

disorders and breast cancer risk in Asian population: 

a nationwide population-based case–control study in 

Taiwan. BMJ Open 2018;8:e020194. 

28. Anne Mette Falstie-Jensen1, Buket Ö. Esen1, 

Anders Kjærsgaard1, Ebbe L. Lorenzen2,3, Jeanette 

D. Jensen2,3, Kristin V. Reinertsen4, Olaf M. 

Dekkers1,5, Marianne Ewertz2,3 and Deirdre P. 

Cronin-Fenton Incidence of hypothyroidism after 

treatment for breast cancer—a Danish matched 

cohort study. Falstie-Jensen et al. Breast Cancer 

Research (2020) 22:106 

29. Kikawa Y, Kosaka Y, Hashimoto K, et al. 

Prevalence of hypothyroidism among patients with 

breast cancer treated with radiation to the 

supraclavicular field: a single-centre survey. ESMO 

Open 2017;2:e000161. 

30. Tran T-V, Maringe C, Benitez Majano S, Rachet B, 

Boutron-Ruault M-C, Journy N. Thyroid 

dysfunction and breast cancer risk among women in 

the UK Biobank cohort. Cancer Med. 

2021;10:4604–4614. 

31. Michał Piotr Budzik, Marta Magdalena Fudalej & 

Anna Maria Badowska‑Kozakiewicz. 

Histopathological analysis of mucinous breast 

cancer subtypes and comparison with invasive 



 Dr. Riya Shah, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2024, IJMACR 

 
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

P
ag

e1
3

9
 

  

carcinoma of no special type. Scientific Reports | 

(2021) 11:577 

 


