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ABSTRACT: OBJECTIVE: Screening mammography among 35-60 years of age group of patients has 

been clearly shown to reduce mortality from breast cancer. METHODS: Patients were selected from 

OPDs of various departments. Patients of 35-60 years of ages were included as part of the study. Detail 

family and menstrual history were taken and then mammography of both breasts was performed. 

RESULTS: Out of 60 cases coming for screening mammography, 42 were found to be some type of 

lesions in mammography; however 18 patients were with no findings. Commonest breast density 

found to be scattered areas of fibro glandular density followed by heterogeneously dense breasts. Most 

of the patients with heterogeneously dense breast density were found to be in their luteal phase of 

menstrual cycle. Lesions were classified according to BIRADS category. CONCLUSION: Screening 

mammography can detect various breast lesions both in symptomatic and asymptomatic individuals 

and thereby helping patient managements. 
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INTRODUCTION: The use of mammography has increased rapidly over the last decade. The 

justification for mammographic examinations is the potential benefit they provide in detecting breast 

cancer at an early stage and reducing mortality. However, this benefit must be balanced against the 

associated potential risk of radiation carcinogenesis, economic costs, and a number of other factors. 

Most publications to date have used radiation risk factors and data from studies that were published 

over a decade ago, which now have been superseded by the results of more recent epidemiological 

studies.1 

 It is recommended that women age 40 and older have regular mammograms. Screening is 

important because the earlier cancer is detected the better the chances are for successful treatment 

and survival. When detection occurs before any spread, the five-year survival rate is 97%. After spread 

to the local lymph nodes, it is 76%. After metastasis to other organs, the five-year survival rate is 20%.2 

 Mammography is useful in discovering tumors too small to be felt. The procedure involves 

taking an X-ray of the breast with a very low radiation dose. It has been shown that there is little risk 

from the exposure for women over 35 who have annual mammograms. However, for younger women 

who are at high risk for breast cancer due to their BRCA status, exposure to X-rays may lead to an 

increase in risk.1 

 Screening mammograms can find cancers and cases of ductal carcinoma in situ (DCIS, a 

noninvasive tumor in which abnormal cells that may become cancerous build up in the lining of breast 

ducts) that need to be treated. False-positive results occur when radiologists decide mammograms are 

abnormal but no cancer is actually present. False-positive results are more common for younger 

women, women who have had previous breast biopsies, women with a family history of breast cancer, 

and women who are taking estrogen (For example, menopausal hormone therapy).  

 False-negative results occur when mammograms appear normal even though breast cancer is 

present.  
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 Overall, screening mammograms miss about 20 percent of breast cancers that are present at 

the time of screening. The main cause of false-negative results is high breast density. Breasts contain 

both dense tissue (i.e., glandular tissue and connective tissue, together known as fibro glandular tissue) 

and fatty tissue. Fatty tissue appears dark on a mammogram, whereas fibro glandular tissue appears 

as white areas. Because fibro glandular tissue and tumors have similar density, tumors can be harder 

to detect in women with denser breasts. False-negative results occur more often among younger 

women than among older women because younger women are more likely to have dense breasts. As a 

woman ages, her breasts usually become more fatty, and false-negative results become less likely.3 

 Recently, a panel of experts who participated in the National Institutes of Health Consensus 

Conference on Breast Cancer Screening for Women emphasized a new approaches to improve the 

performance of mammography among younger women.4,5 One such approach may be to screen women 

at a time in their menstrual cycle that is optimal in terms of the accuracy of screening.6 

 A recent study by Baines et al.7 reported a sensitivity of 60% for women in their forties who 

were screened during the follicular phase of their menstrual cycle compared with 49% for women who 

were screened during the luteal phase. Evidence for such an association is supported by pathologic 

studies.8-10 of changes in the breast structure during the menstrual cycle and by studies11-14 that show 

a hormonal influence on mammographic breast density. 

 

MATERIALS AND METHODS: The present study was conducted in the Department of Radiology, 

Gauhati Medical College & Hospital from June 2013 to May 2014. 60 patients who were referred to the 

Department of Radiology from outdoor units for screening were evaluated. BIRADS category was 

assigned to every breast lesion based on mammography & USG. 

The age group of the patients ranged from 35 yrs. to 60 yrs. 

 The common symptoms of these patients were mastalgia, nipple discharge, lump in the breast, 

nipple retraction etc. Some of the patients were asymptomatic. 

 

Methods: Detail clinical history of the patients referred to the Department of Radiology was taken. The 

history comprised of chief complaints, occupational history, and personal history, family history of 

breast cancer and past history. Menstrual history was taken about the length of the cycle and last date 

of menstruation. The date of the next menstrual period was estimated by adding the cycle length to the 

date of the last period. Because the luteal phase of the menstrual cycle is fairly consistently the 12–15 

days before menstrual bleeding, independent of cycle length.15   We defined phase of menstrual cycle 

by counting backward from the estimated date of the next cycle. 

 

Imaging: Following complete physical examination, mammography was done using M-IV Screen Film 

Mammography System (Model-ASY-00534).Standard craniocaudal & mediolateral oblique views were 

obtained routinely. Additional views (Spot compression view, magnification view, rolled view, 

tangential view) were taken as & when required. An assessment conforming to one of the seven 

categories in the BI-RADS was done. BI-RADS are an acronym for Breast Imaging-Reporting and Data 

System, a quality assurance tool originally designed for use with mammography. The system is a 

collaborative effort of many health groups but is published and trademarked by 

The American College of Radiology (ACR).The system is designed to standardize reporting, and is used 

by medical professionals to communicate a patient's risk of developing breast cancer. 
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BI-RADS Assessment Categories are: 

 Incomplete. 

 Negative. 

 Benign finding(s). 

 Probably benign. 

 Suspicious abnormality. 

 Highly suggestive of malignancy. 

 Known biopsy – proven malignancy. 
 

RESULTS AND OBSERVATIONS: 

The age distribution was as per table below: 
 

Age group Number of patients Percentage (%) 
35-40 36 60 % 
41-50 20 33.3% 
51-60 4 6.6% 
61-70 0 0% 

Table 1: Age distribution of patients coming for screening mammography 
 

 Maximum number of patients (60%) belonged to age group of 35-40 years. Minimum age was 

35 years & maximum age was 60 years. 
 

Composition No. of cases Percentage (%) 
a   (Breast are entirely fatty) 6 10 % 
B  (Scattered area of fibro glandular densities) 28 46.6% 
C  (Heterogeneously dense) 24 40% 
D  (Extremely dense) 2 3.3% 

Table 2: Breast composition in mammography 

 

 Maximum number of breast composition we found in our study is b (Scattered area of fibro 

glandular densities) (46.6%) followed by c (heterogeneously dense) (40%). 

 Total number of patients: 24 
 

Menstrual period Number of patients Percentage (%) 

Follicular phase 4 16% 

Luteal phase 20 83% 

Table 3: Menstrual history of patients who has  
breast density of heterogeneously dense 

 

 Most of the patients having breast density heterogeneously dense, found to be in their luteal 

phase of menstrual cycle (83%). 
 

 

Number of patient with no findings 18(30%) 

Number of patients with findings 42(70%) 

Table 4: Lesions detected on Mammography 
 

 So 30 % of the patients were normal in our study and 70% were with positive findings. 
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 Out of 60 patients in our study we have found positive findings in mammography in 42 patients. 

The age distribution is as follows. 
 

Age group Number of patients Percentage (%) 
30-40 24 57% 
41-50 14 33% 
51-60 4 9.5 % 

Table 5: Age distribution of patients with positive findings in mammography 
 

 The maximum number of patients with positive findings in mammography is in 30-40 years of 

age group in our study (57%). 
 

  Smooth Irregular Spiculated  
Malignant No of lesions 1 10 9 20 

 % 5% 50% 45% 100% 
Benign No of lesions 21 1 0 22 

 % 95.4 % 4.5% 0% 100% 

Table 6: Margins of Benign & Malignant breast masses on Mammography 
 

 Out of 22 benign lesions, 21(95.4%) had smooth margins & none of them showed spiculated 

margins. 19 of the 20 malignant lesions had irregular & spiculated margins. 
 

Micro calcifications Present Absent Total 
Benign 1 21 22 

Malignant 13 7 20 
Table 7: Presence of micro calcifications in Benign & 

 Malignant lesions on Mammography 
 

 

 Micro calcification was present in 13 of the total 20 (75%) malignant lesions with scattered 

distribution being the most common pattern. 
 

BI-RADS Category No. of lesions Percentage (%) 
0 0 0 % 
I 18 30% 
II 18 30% 
III 4 6.6% 
IV 12 20% 
V 8 13.3% 
VI 0 0 % 

Table 8: BI-RADS category of lesions on Mammography 

 So maximum number of patients was diagnosed as BIRADS I and II. 

Total number: 24 

 Benign Malignant 
Breast composition “c” 6 18 

 25% 75% 
Table 9: Heterogeneously dense breast (Composition “c”)  

density in benign and malignant lesions 
 

 So, 75% of malignant lesions in our study showed breast composition “c” 
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DISCUSSION: In our present study the maximum number of patients coming for screening 

mammography was (60%) belonged to age group of 35-40 years followed by 41-50 years of age group 

(33%). The minimum age was 35 years & maximum age was 60 years. 

 Maximum number of breast composition we found in our study is “b” (Scattered area of fibro 

glandular densities) (46%) followed by “c” (Heterogeneously dense) (40%). Out of the 36 cases 

between 30-40 years of age group, 18 cases and out of 20 cases between 41-50 years age group, 6 cases 

showed heterogeneously dense breast density. 

 Out of the 24 patients with heterogeneously dense breast density, 20 were found to be in their 

luteal phase of menstrual cycle (83%). Mammographic breast density, which is a measure of the 

proportion of the breast occupied by connective and epithelial tissue, would vary by time in the 

menstrual cycle as a result of the effects of variation in the levels of circulating hormones. Evidence 

suggests that increased hormone levels are associated with increased breast density. Premenopausal 

women have more dense breasts than postmenopausal women of the same age.16-18 numerous studies 

have suggested a link between breast tissue patterns, as defined with mammography, and risk for 

breast cancer. McCormack et al.19 conducted a systematic review and meta-analysis of publications on 

mammographic patterns in relation to breast cancer risk & concluded that in well-conducted studies, 

breast density is one of the strongest risk factors for breast cancer. 30% of the patients were normal 

in our study and 70% were with positive findings in mammography. 

 The maximum number of patients with positive findings in mammography is in 30-40 years of 

age group in our study (57%). 

 In a study by Evans et al,20 round or oval or slightly lobulated, low density soft tissue masses 

with well-defined margins were the features seen in majority of benign lesions on mammography. 

 Jackson VP.21 did a detailed analysis of diagnostic mammograms & laid stress on presence of 

spiculated masses, areas of asymmetry or architectural distortion & micro calcification as predictors 

of malignancy. 

 In our study, micro calcification was present in 75% malignant lesions with scattered 

distribution being the most common pattern. Out of 22 benign lesions, 1 shows coarse calcification 

which was categorized as BIRADS II lesion. Major breakthrough which set the stage for screening 

mammography as a modality in the evaluation of breast cancer was made by Raoul Leborgne (1951). 

 He was the first to report on the significant association of radiographically detectable micro 

calcifications & sub-clinical carcinoma.22 Ciatto et al (1987) in a study of 512 non-palpable lesions 

correlated mammographic appearance with histological diagnosis. Their study revealed that 88% of 

infiltrating ductal carcinomas showed micro calcifications on mammogram.23 

 Mercidyl Gelig Thurfjell.24 investigated the association between mammographic appearances 

& histological diagnosis of non-palpable breast cancers. 317 consecutive clinically non-palpable breast 

cancers were studied. Spiculated mass without calcifications & calcifications alone accounted for three 

of four cancers. A spiculated mass without calcifications was strongly associated with invasive cancers. 

 Calcifications alone were strongly associated with ductal carcinoma in situ. Fine linear & 

breaching calcifications alone were associated with not only DCIS nuclear grades 3 & 2 but also with 

invasive ductal carcinoma. They concluded that mammographic appearance can be a predictor of 

histological diagnosis in three of four non-palpable breast cancers. 
 

CONCLUSION: A total of 60 cases were evaluated with mammography in 35-60 years of age group. Out 

of 60 patients, 32 were with positive findings in the form of both benign and malignant lesions.  
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 Breast density is one of the strongest risk factors for breast cancer. 75% of malignant lesions 

in our study showed breast composition “c”. Also, in high breast density, chances of missing a lesion 

are high. In patients with heterogeneously dense breast density, 83% were found to be in their luteal 

phase of menstrual cycle. So to improve the performance of mammography, one should screen women 

at a time in their menstrual cycle that is optimal in terms of the accuracy of screening. At last screening 

mammography is an important tool in early detection of breast lesions and thus improving the patient 

care. 

 
 

Fig. 1: (A & B) Mammogram (CC & MLO Views)  
does not reveal any abnormality 

 

 
 

Fig. 2: (A & B) Mammography (MLO & CC Views) reveals  
predominantly fatty density in the breast (Composition “a”) 
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Fig. 3: (A & B) Mammography (CC & MLO Views) reveals scattered  
areas of fibro glandular density (Composition “b”) 

 

 
 

Fig. 4: (A & B) Mammography (CC & MLO Views) reveals heterogeneously  
dense breast density (Composition “c”) 
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Fig. 5: (A & B) Mammography (CC & MLO Views) reveals well defined lobulated  
lesion in lower inner quadrant with calcifications (BIRADS II) 

 
 

 
 

Fig. 6: (A & B) Mammogram (CC & MLO Views in CC & MLO views shown an well-defined  
hyper dense lesion in the left lower inner quadrant (BIRADS II/III) 
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Fig. 7: (A &B): Mammogram (CC & MLO views) shows ill-defined  

lobulated mass in upper outer quadrant (BIRADS IV) 
 
 

 
Fig. 8: (A & B): Mammogram (CC & MLO views) show an ill-defined hyperdense  

mass in the right upper outer quadrant (BIRADSV). Enlarged axillary lymph  
nodes are also seen in MLO view 

 



DOI: 10.14260/jemds/2015/2133 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 86/ Oct. 26, 2015             Page 15040 

 

REFERENCES: 

1. Mettler FA, Upton AC, Kelsey CA et al. Benefits versus risks from mammography: a critical 

reassessment. Cancer. 1996 Mar 1; 77(5):903-9. 

2. American Cancer care society. Mammograms. Updated October 2014. 

3. Mammograms Fact Sheet - National Cancer Institute. Reviewed: March 2014. 

4. Gohagen JK, editor. National Institutes of Health Consensus Conference on Breast Cancer 

Screening for Women Ages 40–49. Monogr Natl Cancer Inst1997; 22:1-156. 

5. Breast cancer screening for women ages 40–49. NIH Consensus Statement1997 Jan 21–23; 

15(1). 

6. Bjarnason GA. Menstrual cycle chronobiology: is it important in breast cancer screening and 

therapy? Lancet 1996; 347:345-6. 

7. Baines CJ, Vidmar M, McKoewn-Eyssen G, Tibshirani R. Impact of menstrual phase on false-

negative mammograms in the Canadian National Breast Screening Study. Cancer 1997; 80:          

720-4. 

8. Vogel PM, Georgiade NG, Fetter BF, Vogel FS, McCarty KS Jr. The correlation of histologic 

changes in the human breast with the menstrual cycle. Am J Pathol1981; 104:23-34. 

9. Longacre TA, Bartow SA. A correlative morphologic study of the human breast and endometrium 

in the menstrual cycle. Am J SurgPathol 1986; 10:382-93. 

10. Pike MC, Spicer DV, Dahmoush L, Press MF. Estrogens, progestogens, normal breast cell 

proliferation, and breast cancer risk. Epidemiol Rev 1993; 15:17-35. 

11. Stomper PC, Van Voorhis BJ, Ravnikar VA, Meyer JE. Mammographic changes associated with 

postmenopausal hormone replacement therapy: a longitudinal study. Radiology 1990; 174:487-

90. 

12. Berkowitz JE, Gatewood OMB, Goldblum LE, Gayler BW. Hormonal replacement therapy: 

mammographic manifestations. Radiology 1990; 174:199-201. 

13. Laya MB, Gallagher JC, Schreiman JS, Larson EB, Watson P, Weinstein L. Effect of  

Post-menopausal hormonal therapy on mammo graphic density and parenchymal 

pattern. Radiology 1995; 196:433-7. 

14. Meyer F, Brisson J, Morrison AS, Brown JB. Endogenous sex hormones, prolactin, and 

mammographic features of breast tissue in pre-menopausal women. J Natl Cancer Inst 1986; 

77:617-20. 

15. Ferin M, Jewelwicz R, Warren M. New York: Oxford University Press; 1993. The menstrual cycle: 

physiology, reproductive disorders, and infertility. 

16. Brisson J, Sadowsky NL, Twaddle JA, Morrison AS, Cole P, Merletti F. The relation of  

mammographic features of the breast to breast cancer risk factors. Am J Epidemiol 1982; 

115:438-43. 

17. Oza AM, Boyd NF. Mammographic parenchymal patterns: a marker of breast cancer 

risk. Epidemiol Rev 1993; 15:196-208. 

18. Gram IT, Funkhouser E, Tabar L. Reproductive and menstrual factors in relation to 

mammographic parenchymal patterns among peri menopausal women. Br J Cancer 1995; 

71:647-50. 

19. McCormack VA, dos Santos Silva I. Breast density and parenchymal patt erns as markers of breast 

cancer risk: A meta-analysis. Cancer Epidemiol Biomarkers Prev 2006; 15:1159-69. 



DOI: 10.14260/jemds/2015/2133 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 86/ Oct. 26, 2015             Page 15041 

 

20. A Evans, P Whelehan. Differentiating benign from malignant solid breast masses: value of shear 

wave elastography according to lesion stiffness combined with greyscale ultrasound according 

to BI-RADS classification. Br J Cancer. 2012 Jul 10; 107(2): 224–229. 

21. Jackson VP. Diagnostic mammography. Radiol Clin North Am. 2004 Sep; 42(5):853-70. 

22. Leborgne R. Diagnosis of tumours of the breast by simple roentgenography, AJR, 1951; 65:1-11. 

23. Ciatto S, Cataliotti L. Distinct V Non palpable lesions detected with mammography. Review of 512 

consecutive cases. Radiology 1989; 171:369. 

24. Mercidyl Gelig Thurfjell, Anders Lindgren et al. Non-palpable Breast Cancer: Mammographic 

Appearance as Predictor of Histologic Typ. Radiology 2002; 222:165–170. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

AUTHORS:  

1. Manoj Hazarika 

2. Anupal Kr. Sarma 

3. Nabanita Deka 

4. Gautam Goswami 

 

PARTICULARS OF CONTRIBUTORS: 

1. Assistant Professor, Department of 

Radiology, Gauhati Medical College & 

Hospital, Guwahati, Assam. 

2. Associate Professor, Department of 

Physiology, Tezpur Medical College and 

Hospital, Tezpur, Assam. 

3. Assistant Professor, Department of 

Radiology, Gauhati Medical College & 

Hospital, Guwahati, Assam. 
 

 
 

FINANCIAL OR OTHER  

COMPETING INTERESTS: None 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Professor, Department of Radiology, 

Gauhati Medical College & Hospital, 

Guwahati, Assam. 

 
NAME ADDRESS EMAIL ID OF THE 

CORRESPONDING AUTHOR: 

Dr. Manoj Hazarika, 

Assistant Professor,  

Department of Radiology,  

Guwahati-781032,  

Assam, India. 

E-mail: manojhazarika23@gmail.com 

 
 
 

 Date of Submission: 09/10/2015. 

 Date of Peer Review: 10/10/2015. 

 Date of Acceptance: 13/10/2015. 

 Date of Publishing: 26/10/2015. 


