
Breast Cancer Screening 

With Imaging

By 

Dr. Siavash Ghahari

TUMS board certified Radiologist



 Screening for breast cancer with mammography 

has been shown to decrease mortality from breast 

cancer, and mammography is the mainstay of 

screening for clinically occult disease. 

 Other imaging including ultrasound and magnetic 

resonance imaging have been used as adjunctive 

screening tools, mainly for women who may be at 

increased risk for the development of breast 

cancer.



Radiation Risk

 An increased susceptibility to breast cancer has been documented 

among women exposed to high doses of radiation (1 to 20 Gy).

 Most mammographic views are approximately 2 mGy .

 Estimated lifetime risk of breast cancer death from a single 

mammogram in the age group from 40 to 49 years is approximately 2 

in 1 million. In women aged 50 to 59 years, this risk is reduced to less 

than 1 in 1million; progressive reductions in risk are seen at older 

ages.

 These theoretical risks should be weighed against the risk of dying 

from spontaneous breast cancer, which would be approximately 700 

per million in women aged 40 to 49 years and 1,000 per million in 

women aged 50 to 59 years.



Mammography

 ● Women at average risk for breast cancer:   

Annual screening from age 40

 ● Women at increased risk for breast cancer: 

 Women with certain BRCA1 or BRCA2 mutations 

or who are untested but have first-degree 

relatives (mothers, sisters, or daughters) who are 

proved to have BRCA mutations Yearly starting by 

age 30 (but not before age 25)



Mammography

 Women with mothers or sisters with pre-menopausal breast cancer         

Yearly starting by age 30 (but not before age 25), or 10 years earlier 

than the age of diagnosis of the youngest affected relative

 Women with histories of mantle radiation (usually for Hodgkin’s 

disease) received between the ages of 10 and 30 Yearly starting 8 

years after the radiation therapy, but not before age 25

 Women with biopsy-proven lobular neoplasia (lobular carcinoma in 

situ and atypical lobular hyperplasia),atypical ductal hyperplasia 

(ADH), ductal carcinoma in situ (DCIS), invasive breast cancer or 

ovarian cancer                                                                            

Yearly from time of diagnosis, regardless of age



 Age at Which Annual Screening With Mammography Should 

Stop

 ● When life expectancy is 5 to 7 years on the basis of age or 

comorbid conditions

 ● When abnormal results of screening would not be acted on 

because of age or comorbid conditions









BIRADS

 Assessment Category 0 is used when a finding needs additional 

evaluation or when prior films are needed for comparison. This is 

most commonly used when a lesion is detected at screening 

mammography. Additional mammographic views or perhaps an 

ultrasound is needed to further assess the finding and determine the 

likelihood of malignancy.

 Assessment Category 1 is a negative examination.Only the normal 

structures of the breast are present. There are no suspicious findings 

that require intervention or attention on follow-up.

 Assessment Category 2 is a benign finding. There is a lesion present, 

but it has a specific benign appearance. This is commonly used for 

findings such as cysts, fat necrosis, normal lymph nodes, etc.



BIRADS
 Assessment Category 3 is a probably benign finding. The likelihood of 

malignancy is low, <2%. Findings in Assessment Category 3 usually 

undergo short interval follow-up for a total of 2 years

 Assessment Category 4 is for findings that have a likelihood of 

malignancy between 2% and 95%. This is a very broad range! Category 

4 can be further subdivided based on the likelihood of malignancy into 

Categories 4A (2% to 10%), 4B (10% to 50%), and 4C (50% to 95%).

 Assessment Category 5 is for lesions with a very high likelihood of 

malignancy(>95%). This category is used for classic appearance of 

cancers. Examples of BI-RADS Assessment Category 5 findings include 

irregular, spiculated, highdensity masses or segmental fine linear 

branching calcifications. 

 Assessment Category 6 is a known or biopsy-proven malignancy.











Tomosynthesis

 Tomosynthesis in the diagnostic setting has been shown to 

perform comparable or superior to conventional 

diagnostic mammography.

 One study demonstrated improved efficiency with 

tomosynthesis in the diagnostic setting, with decreased 

amount of additional images needed compared to 

traditional 2D mammography. 

 Due to its improved ability to differentiate 

superimposition versus true breast lesions, along with 

improved characterization of masses, tomosynthesis is 

increasingly being used in the diagnostic setting in lieu of 

2D mammographic views; to evaluate 

masses,asymmetries, and architectural distortion





Ultrasound (in Addition to Mammography)

 The advantages of ultrasound are that it is less limited by breast 

density than mammography, is widely available, has no radiation, and 

sensitive in the detection of masses.

 The big disadvantages of ultrasound are that it is operator 

dependent, and has difficulty detecting calcifications and some forms 

of architectural distortion, which can both be signs of malignancy.

 Therefore, ultrasound is usually done alongside mammographic 

evaluation.

 A limitation of mammography is differentiating cystic from solid 

masses. Ultrasound is useful for differentiating if a mammographic 

mass is solid or cystic.







INITIAL IMAGING RECOMMENDATION FOR 

A PALPABLE BREAST MASS





GALACTOGRAPHY

 Suspicious nipple discharge is an uncommon complaint, occurring in 

about 5% to 10% of women. In 10% to 15% of these women it is due to 

breast cancer, the rest of the causes are benign with the most 

common etiology representing a papilloma.

 Galactography is indicated for women with spontaneous, unilateral, 

single duct clear, or bloody nipple discharge. Often their conventional 

imagings (mammography and US) are normal.

 The procedure involves injecting less than 1 cc of iodinated contrast 

material into the offending duct using a 30-gauge blunt tip catheter. 

Topical analgesic can be placed onto the nipple areolar complex but is 

not necessary to do the procedure. After the duct is filled with 

contrast multiple images are taken to look for intraductal masses as 

evidenced by filling defects within the opacified duct.







MRI

 MRI is currently only recommended as a supplement to mammography in high-

risk women.



MRI (High Risk Patients)
 ● Proven carriers of a deleterious BRCA mutation                                     

Annually starting by age 30

 ● Untested first-degree relatives of proven BRCA mutation carriers

Annually starting by age 30

 ● Women with 20% lifetime risk for breast cancer on the basis of family 

history                                                                                                 

Annually starting by age 30

 ● Women with histories of chest irradiation (usually as treatment for 

Hodgkin’s disease)                                                                                

Annually starting 8 years after the radiation therapy



MRI (High Risk Patients)

 ● Women with newly diagnosed breast cancer and normal contralateral breast 

by conventional imaging and physical examination

Single screening MRI of the contralateral breast at the time of diagnosis

 ● May be considered in women with between 15% and 20% lifetime risk for 

breast cancer on the basis of personal history of breast or ovarian cancer or 

biopsyproven lobular neoplasia or ADH
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