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• Breast cancer is one of the most common causes of 
malignancies in women worldwide 

• It is the leading cause of cancer mortality. 

• Although the incidence rate of breast cancer is thought 
to be more in the developed countries, it is increasing in 
the developing countries, where the majority of cases 
are detected in the advanced stages. 

Introduction



• There is a large variation of the breast cancer 
survival rate in developed and developing 
countries. An estimated 5 years survival rate of 
the breast cancer is 80% in high-income group 
as compare to below 40% in the low-income 
countries. 

• Diagnosis of the breast cancer at the advanced 
stages contributes to the high mortality rate in 
these women.

• Less awareness, limited access to diagnostic 
and treatment facilities in the rural and 
suburban areas.



• Few factors, which contribute to presentation in 
advanced stages like social stigma, gender 
inequality, fear, and no screening program.

• Indian women having breast cancer are one decade 
younger than their western counterparts.

• Breast carcinomas in the younger women are more 
aggressive as compare to older women and the 
studies suggest that it peaks at 40-50 years in the 
Indian women.



• Early detection is the key for better 
prognosis as most of the symptomatic 
patients are of stage II or III.

• With the increasing incidence of breast 
cancer cases in India and disproportionately 
higher mortality rate, it is necessary to work 
for the cancer awareness and plan a 
comprehensive screening program for early 
detection. 



• In India challenges are that the 
women present in later stages of 
breast cancer with large lumps, 
secondary changes of 
malignancy, multiple lesions and 
sometimes bilateral cancer/ 
metastatic lesion in contralateral 
breast.

• Lump is not associated with pain, 
most of the time so that leads to 
delay in seeking diagnosis and 
treatment.

Challenges



Screening

• Early detection is the key for good prognosis as 
most of the symptomatic patients are stage II or 
III.

• Screening test is very important to detect 
malignant lesions in asymptomatic patients.

• Advances and ongoing improvements in imaging 
technologies have improved the sensitivity of 
breast cancer detection and diagnosis, but each 
modality is most beneficial when utilized 
according to individual traits such as age, risk 
factor, and breast density



Different Modalities for Breast 
Imaging 

• Mammography-’Gold standard ‘ in evaluation of 
breast lesions.

• Breast Ultrasound-High resolution USG
-Elastography:  New sonographic technique that 
provides additional characterization information on 
breast lesions 
• Magnetic Resonance Imaging : As adjuncts to 

mammography ,problem solving and in  pre and  
postoperative workup.

• Scintigraphy- Tc Scan 



ACR-BIRADS Fifth edition of BI-RADS Lexicon

Category O Incomplete Study

Category 1 Normal study

Category 2 Benign

Category 3 Probably benign

Category 4 Suspicious of malignancy

Category 5 Highly suggestive of Malignancy

Category 6 Known case of malignancy 



Mammography 

• Radiograph of the breast 

• Screening mammogram –to check for Ca breast in 
women who have no sign or symptom of disease

• Diagnostic mammogram-To evaluate the lump or 
other sign or symptoms, benign and malignant 
pathologies

• A mammogram can find a breast cancer 2-3 yrs
before it present clinically

• No screening tool is 100% effective, however good 
quality mammogram can detect 85-90% Breast cancer



Mammography

Conventional Mammography

• Conventional two-dimensional 
(2D) mammography is used for 
most mammographic 
examinations.

• A major limitation of this 
technique is the potential 
overlap of tissue

• Overlapping tissue can 
consequently obscure an area 
of interest and lead to a false-
negative finding 

Digital  with Tomosynthesis

• Digital breast tomosynthesis
(DBT) is a new imaging 
technology that addresses 
the limitation caused by 
overlapping structures by 
acquiring a series of low-
dose projection images. 



Digital Breast Tomosynthesis
• Multiple low dose digital mammographic 

images obtain along an arc and then 
reconstruct .

• Utilizes low-level X-rays to produce 
multiple images of the breast, layer by 
layer, using a swinging camera

• This layering of images makes it simpler to 
detect normal breast structures (milk 
ducts, lobules, fatty tissues, etc.) from 
cancerous ones

• X-rays are converted into limited 3-
dimensional digital images 

• Dense tissue is better examined through 
Tomography than traditional 
Mammography



DBT Machine 



Case : Early detection of carcinoma  
in screening

42 years old  
premenopausal 
female came 
for screening 
mammography 
,no family 
history 



68 yr f came for 
screening



Microcalcification



Case   : Improved lesion visibility in  heterogeneous dense 
breast with Tomosynthesis



Case : Better characterization of lesion

46 years female 
came with lump in 
left breast since 3 
months .Her sister 
had history of 
breast carcinoma



Case :  Hidden lesion detection 

36 years old 
premenopa
usal female 
came with 
complaint 
of lump in 
left breast 
since 3 
months 



Case 







• Nearly 40 % breast cancer mortality reduction when 

women start annual screening at the age of 40 yrs.

• Mammography is a powerful screening tool ,however it 

is inadequate in women with dense breast tissue.

• Sensitivity of mammography for detection of breast 

cancer is 85% ,however in women with dense breasts it 

reduces to 47.8- 64.4% .

• Women with extremely dense breast have a 4.7 fold 

increased risk of breast cancer



Imaging in the dense breast is a 
challenge for radiologists

• Dense  breast tissue appears white on mammograms, 
as does breast cancer, that is why dense tissue can 
sometimes obscure a cancer. 

• Increased mammographic density not only confers an 
increased risk of developing breast cancer but also 
means that an underlying tumor may be masked by 
dense breast tissue and is less likely to be detected on 
mammography 

• Sensitivity of mammography can be as low as 30–45%  
in women with dense breasts, compared with 98% in 
mammographically non- dense breasts 



Dynamic Contrast Enhanced MRI- Breast

• MRI has exceptional sensitivity to detect breast 
cancer and can demonstrate even those 
cancers, which  are entirely occult on the 
conventional imaging. 

• Reported sensitivities to detect invasive breast 
carcinomas using dynamic contrast agents are 
consistently greater than 90% and in some 
studies upto 100%. 





Multiparametric MRI Breast 

• DCE-MRI is the most sensitive breast imaging investigation with 
variable specificty.

• It provides  high resolution morphological information as well 
as some functional  information about the tumour perfusion and 
vascularity.

• To overcome limitations in specificity ,several other  functional 
MRI parameters can be applied and it is defined as 
multiparametric MRI. 

• DWI and Spectroscopy combined with the CEMR to improve 
sensitivity and specificity.

• mpMRI breast useful in the morphological and functional 
assessment at cellular and molecular levels, which further 
elucidate tumour progression and its response to treatment.



• Preoperative evaluation

• Response to neoadjuvent chemotherapy

• Evaluate surgical margins, post breast conservation surgery

• Metastatic axillary lymph nodes –Unknown primary 

• Breast cancer screening

• Problem solving tool

• Breast implant integrity 

• MRI guided biopsy

Indications



ACR-BIRADS (MRI)
Fifth edition of BI-RADS Lexicon

Category O Incomplete Study

Category 1 Normal study

Category 2 Benign

Category 3 Probably benign

Category 4 Suspicious of malignancy

Category 5 Highly suggestive of Malignancy

Category 6 Known case of malignancy 



Margins

• Circumscribed

• Not circumscribed-

Irregular Spiculated



Internal enhancement characteristics

• Homogeneous enhancement 

• Heterogeneous enhancement 

• Rim enhancement 



68 yr f







Invasive ductal carcinoma 



49 y f
Post op case of right sided MRM.
An irregular ,high density mass with spiculated 

margins seen in the upper outer quadrant 
,involving the retromammary region. It is s/o 
malignant lesion.
ACR BIRADS 5 – Highly suggestive of malignancy



Invasive ducatal
carcinoma



60 yr presented with   
Lump in right breast



Case

• 54 year post menopausal female came with a 
complaint of palpable lump in left breast that 
she observed 1 and half months back. 

• No associated pain or nipple discharge. 

No family history of breast cancer.

She is a non smoker and non alcoholic.

No history of  hormone replacement therapy.





Tomosynthesis



Tomosynthesis





• She was worked up for palpable breast lump 
with an ultrasound of both breasts and a USG 
guided biopsy of both breast lesions

left breast mass- histopathology:

Infiltrative ductal carcinoma (Grade-2),

Modified RB score – 2+2+2=6

With no DCIS seen in the cores

IHC: ER – positive;PR and HER-2 negative



• USG guided biopsy of the lesion of right breast was 
done.

• HPE revealed:  Invasive lobular carcinoma

• Histological grade A-glandular differentiation (Score-
3); 

• B-Nuclear pleomorphism (Score-2)

• C-Mitotic rate (Score-1)

• Overall grade-6

• Necrosis is not identified

• Lymphovascular invasion is present

• IHC: ER, PR –Positive; HER-2 and E-cadherin- Negative 



• In view of bilateral and multifocal carcinoma 

breast with different histological subtype and 

bone metastases, the patient is treated with 

systemic chemotherapy.



46 years female presented with 
abnormal growth on the nipple –since 
around 6 years, progressively increasing, 
painless, no dischrge





Nipple papilloma with dysplasia



Case : Non mass enhancemment



Case : Non mass enhancement in DCIS with invasive ductal 
carcinoma

DCE-
MRI

MIP

42 Year old woman presented with bloody 
nipple discharge from right breast- MRI 
showed non mass enhancement 



Multiparametric MRI Breast 

• DCE-MRI is the most sensitive breast imaging investigation with 
variable specificty.

• It provides  high resolution morphological information as well 
as some functional  information about the tumour perfusion and 
vascularity.

• To overcome limitations in specificity ,several other  functional 
MRI parameters can be applied and it is defined as 
multiparametric MRI. 

• DWI and Spectroscopy combined with the CEMR to improve 
sensitivity and specificity.

• mpMRI breast useful in the morphological and functional 
assessment at cellular and molecular levels, which further 
elucidate tumour progression and its response to treatment.



• Preoperative evaluation

• Response to neoadjuvent chemotherapy

• Evaluate surgical margins, post breast conservation surgery

• Metastatic axillary lymph nodes –Unknown primary 

• Breast cancer screening

• Problem solving tool

• Breast implant integrity 

Indications



Case- early detection in screening

63 years old female came for screening 
mammogram,no family history of breast cancer







Case- non mass abnormality 





Case : LABC (IDC) 



MR Ductography



Case of intraductal Papilloma

DCEMRI –showed 
enhanced 
intraductal mass 

MR –Ductography
showing filling defect

MRI Ductography







Multifocal and Multicentric Breast Ca

• Multifocal Carcinoma- When multiple lesions 
seen in the same quadrant of the breast

• Multcentric Carcinoma- multiple tumours in 
far separated areas of the breast





Paget Disease



Non contrast MRI Breast Techniques- DWI
Functional Imaging

Dynamic contrast enhanced MRI Diffusion Weighted MRI 

IDC in Right Breast



Case: IDC in 40 years woman

DWI CEMR

DWI ADC



• Efficacy of 3-D Diffusion Weighted Imaging 
with Background Suppression (DWIBS) in 
Detection of Breast Carcinoma Compare to 
Dynamic Contrast Enhanced MRI 



3-D DWIBS



MR spectroscopy – showing  Choline peak in case of 
malignant phyllodes in 26 years old female

Functional MRI – MR Spectroscopy   



Multiparametric MRI Breast

• 272 lesions in 254 women 

• Multiparametric MRI showed 98.58% 
sensitivity, 93.13% specificity  and 95.95% 
diagnostic accuracy



Breast Interventions 

• Imaging guided breast 
biopsy

• Preoperative imaging guided 
wire needle localization for 
non palpable lesions



Conclusion

DBT is an excellent modality

• For early detection of breast carcinoma

• To differentiate benign from malignant 
imaging features of breast lesions 

• Increased confidence in assigning a Breast 
Imaging Reporting and Data System (BI-
RADS) classification.



Take home message

•MRI is a valuable tool in the diagnosis,work up and management 

• It is a very sensitive modality to detect breast lesions ,specially in the 
dense breast parenchyma

•Problem solving 

•Very useful modality for Preoperative assessment of the breast mass for 
size, extent, pectoralis muscle and chest wall invasion

•Evaluation of contralateral breast 

•High risk screening

•MRI guided biopsy



• Multidisciplinary approach and working as a 
team is very necessary for early detection and 
better management for breast cancer.
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