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PAST

•

The first edition of BI-RADS in 1992 introduced the practice of standardized reporting in 

mammography Subsequent editions of BI-RADS were released in 1995, 1998, and 2003. 

• The 3rd edition (1998) was the first to contain an atlas of images to illustrate examples of each 

descriptor. . The 4th edition (2003) revised terminology; subdivided category 4 findings into a, b, 

and c; and introduced US and MRI standardized reporting.  



• The primary advance of the 5th edition of BI-RADS is harmonization of lexicon terms across 

mammography, US, and MRI. 

• The assessment categories 0 through 6 estimate probability of malignancy and provide 

management

• recommendations; further clarification of proper usage of category 3 is warranted. 

• BI-RADS will likely continue to evolve for application to emerging breast imaging modalities, 

including molecular breast imaging, contrast-enhanced mammography, and positron emission 

mammography. 



LEXICON

•

A lexicon is a list of standardized terms used to describe imaging findings concisely and

reproducibly. The lexicons for mammography, US, and MRI have been validated in multiple studies 

across the different imaging modalities.



MAMMOGRAPHY CHANGES











CEM

• ACR guideline in 2022 

• To perform CEM, intravenous iodinated contrast is administered and two exposures (low- and 

high-energy) are made using the standard mammography projections of craniocaudal (CC) and 

mediolateral oblique (MLO). 

• Separate descriptions of the LE and RC images as well as an overall description should be 

included. 

• The LE and the RC images should be described separately, and the final assessment should be 

based on the most abnormal findings on each of these components. 



INDICATIONS

1. determination of extent of disease in newly diagnosed breast cancer

2. response to neoadjuvant chemotherapy

3. problem solving

4. intermediate and high-risk screening.

5. an alternative to MRI when the patient is not a candidate for MRI. 



WORK FLOW

• For MRI, the recommendation has been to schedule during week 2, but several studies have 

shown that outcomes may not be affected by the stage of the menstrual cycle, and this may also 

be true for CEM. 

• a power injector at a rate of 3 ml/sec. 

• the patient is positioned in the standard four mammography projections and two exposures are 

taken for each projection after a delay of approximately 2 minutes .





• The Mammography Quality Standards Act (MQSA) regulations mandate that each mammography 

report include the assessment category.  Specifically, the report must include the assessment 

category word, rather than the number. 

• For example, a negative screening mammogram needs to state “negative.” Stating solely 

“category 1” or “BI-RADS category 1” is insufficient to comply with the federal law. 

• Although not required by MQSA, the same assessment categories and their accompanying 

recommendation should also be used for US and MRI. 



BREAST COMPOSITION 
•

Breast composition is determined by subjective analysis of the area of attenuating glandular breast 

tissue on mammography and is divided into four categories: 

1. almost entirely fatty

2. scattered areas of fibro glandular density

3. heterogeneously dense

4. extremely dense. 



• Density on mammography was previously coded as density categories 1 through 4, 

creating confusion with the assessment categories. 

• In the 5th edition, breast composition is now coded as density a, b, c, or d for fatty 

through extremely dense. 

• In addition, percentiles and quartiles assigned to breast composition on mammography 

have been removed, and density is now assessed visually. 

• A breast may be assessed as dense on the basis of focal areas of dense breast tissue 

that potentially mask the presence of cancer, even if the entire breast is nondense. 



• the mammography lexicon definitions of “mass” and “asymmetry” do not take into account DBT 

technique.

• The mammography lexicon defines a mass as a finding that is seen on two views. 

• However, using DBT, a “mass” or space-occupying lesion may be seen over multiple planes in a 

single projection. 



ULTRASONOGRAPHY









•

The change in the US lexicon of “background echotexture” to “tissue composition” represents an 

effort to harmonize “breast composition” on US with mammographic density and breast fibro

glandular tissue on MRI. 



MRI











• Background parenchymal enhancement (BPE) is distinct from mammographic density or MRI fibro 

glandular tissue. BPE, independent of breast density, is more clearly associated with increased 

breast cancer risk. This association has been shown on MRI and MBI.

• CEM enhancement may also be associated with increased breast cancer risk . 

• Screening MRI was previously recommended to be scheduled in the second week of the 

menstrual cycle to decrease background BPE . However, timing of the MRI based on menstrual 

cycle has been questioned on the basis of a study of over 1200 premenopausal women that 

indicated that the menstrual cycle phase did not differentiate outcomes











HARMONIZATION

•

Harmonization of terminology across mammography, US, and MRI allows accurate correlation 

between imaging modalities, communication among radiologists, and uniform reporting to referring 

clinicians. 

• exceptions to harmonization involve descriptors specific to an imaging modality, such as 

mammographic density, US echogenicity, and MRI signal intensity. 

• When lexicon descriptors overlap between benign and malignant features or are discordant

between imaging modalities, the most suspicious feature is used to recommend an assessment 

category and management. 

• If a patient presents for diagnostic evaluation and both mammography and US are performed, then 

a combined report containing a section for mammography findings and a separate section for US 

findings, with a final overall assessment and recommendation for both modalities, is encouraged 

and ideal for decreasing confusion. 



IMPORTANT CLUES

• The assessment categories predict benign versus malignant breast disease .

• Categories 0, 1, and 2 are used at screening mammography with the same implication.

• Category 0 indicates an incomplete study, whereas categories 1 and 2 indicate a benign finding. 

• Categories 3, 4, and 5 are assigned after a complete diagnostic imaging evaluation. 



BI-RADS CATEGORY 3

• BI-RADS category 3 is associated with a less than 2% likelihood of malignancy and is not intended 

to be used when a radiologist is unsure of a finding. A favorable outcome of appropriate use of BI-

RADS category 3 is reducing the number of false-positive biopsies while maintaining an 

acceptable cancer detection rate. 

• Unlike screening US and screening MRI examinations, a lesion should not be categorized as a 

probably benign finding according to a screening mammogram because it is incompletely 

evaluated. 

• In fact, more advanced-stage breast cancers were found if a BI-RADS category 3 assessment was 

given directly from a screening mammogram 



BI-RADS CATEGORY 3
DEFINITION ON 

MAMMOGRAPHY• Three BI-RADS category 3 findings that have been validated for use at baseline mammography or 

in examinations with no available prior imaging 

1. grouped round (punctate) calcifications

2. circumscribed solitary mass

3. a focal asymmetry with no US correlate after complete diagnostic evaluation.



US CRITERIA FOR BI-RADS CATEGORY 3 





STRICT US CRITERIA FOR US BIRADS 
CATEGORY 3

1. An oval mass parallel to skin and hypoechoic to fat with circumscribed borders and no posterior 

features or minimal posterior enhancement including multiple bilateral masses with these features if 

seen only on US

2. A hyperechoic mass with central hypoechoic to anechoic components suggestive of fat necrosis

3. A hypoechoic oval mass with homogenous low-level internal echos that otherwise met the criteria for 

simple cysts (such as acoustic enhancement) 

4. A micro lobulated or oval mass composed entirely of clustered microcysts with or without layering 

microcalcifications

5. Probable artificial posterior shadowing at the interface of fat lobules without any associated mass 

that changes its appearance on changing the angle of isolations

6. Architectural distortion thought to be due to postsurgical scarring



FINDINGS THAT REQUIRES AN  
UPGRADE 

1. Irregular shape

2. Micro lobulated/angular/indistinct or spiculated margin 

3. Nonparallel orientation (taller than wide)

4. Posterior acoustic shadowing 

5. Intraductal mass

6. Intraductal extension

7. Micro calcification within the mass

8. Echo genic halo

9. Complex solid and cystic echogenicity 



A study by Berg et al.  45,202 women  from 471 centers in the National 

Mammography Database found a 1.86% cumulative cancer yield for BI-RADS 

category 3, validating the appropriate use of this category. In that study, nearly 

58% of the malignancies were diagnosed at or before the 6-month interval 

follow-up, underscoring the efficacy of this short-term follow-up 

recommendation. 



BI-RADS CATEGORY 4 & 5

• Category 4A can be used to direct cases that may be safely downgraded, by using possible 

supplemental technologies such as elastography or contrast-enhanced mammography (CEM) .

• Categories 4C and 5 should not be considered for downgrade because the risk of malignancy is 

too high. 

• If percutaneous biopsy of a category 5 lesion reveals a benign histopathology, careful radiology-

pathology correlation is required to determine if repeat image-guided biopsy or surgical biopsy is 

the optimal next step. 

•





NONE MASS FINDING AT BREAST US



• Term nonmass finding is not part of the current Breast Imaging Reporting and Data System US 

terminology, and no standardized approach to classify and evaluate non mass findings at US 

currently exists 

• Malignancy rates for nonmass findings reported in the literature as ranging from 10% to 54%. 

• The most common breast cancers identified as nonmass findings on US images were DCIS (11-

19%) or ILC (13%). 



Nonmass findings have been described in the 

literature with various terms with varying descriptors, 

but all studies define a nonmass finding as a 

sonographic finding that does not conform to a mass 

shape (ie, nonconvex borders). 



categorize nonmass findings by echogenicity 

and distribution. 

Associated features include tubular or ductal 

architecture, posterior shadowing, 

architectural distortion, and calcifications. 



ECHOGENICITY OF NONMASS 
FINDINGS 

• Based on visual analysis

1. predominantly (>50%) hypoechoic

2. predominantly hyperechoic

3. mixed hyperechoic and hypoechoic

4. predominantly anechoic 

The malignancy rate by echotexture of non- mass findings is not known. 

According to the BI-RADS atlas, the echotexture of masses is not predictive of a histopathologic 

finding 



DISTRIBUTION OF NONMASS 
FINDINGS 

1. Focal:    a small confined area

2. linear-segmental: a longitudinal or triangular area arrayed in a line along a ductal distribution.

3. regional  : a large geographic area not conforming to a ductal or segmental distribution 

Linear-segmental distribution was more commonly depicted in malignant nonmass findings than in 

benign lesions. (45%)



CORRELATIONS WITH HISTOPATHOLOGIC FINDINGS AND 
BENIGN AND MALIGNANT HISTOLOGIC FINDINGS 



CALCIFICATIONS

• Calcification on US images have been reported to be more than three times more likely to be

malignant than those that were not depicted, possibly because calcifications associated with 

benign tissue may be obscured by echogenic breast parenchyma. 



TUBULAR OR DUCTAL 
ARCHITECTURE

• While there are benign causes of nonmass findings with associated tubular or ductal architecture, 

ductal changes may represent the ductal spread of cancer cells and can be visualized in DCIS.

• The enlargement of the ducts in DCIS has been ascribed to tumor cells or necrosis within the duct 

lumen, periductal lymphocytic reaction, or periductal desmoplasia 



POSTERIOR ACOUSTIC 
SHADOWING

• Posterior acoustic shadowing may indicate pathologic changes inciting desmoplastic reaction that 

can attenuate the ultrasound beam and are described in both benign and malignant conditions 



ARCHITECTURAL 
DISTORTION

• Architectural distortion can be attributed to pathologic changes distorting ducts within the adjacent 

fibro glandular tissue or straightening nearby Cooper ligaments.

• Architectural distortion is a more frequent associated feature of nonmass findings in malignant 

lesions than in benign lesions 



CORRELATION BETWEEN BREAST US 
AND MAMMOGRAPHIC FINDINGS 

• Accurate identification of a US correlate for mammographic abnormalities is an important 

component of diagnostic evaluation. 

• Mammographic lesions that most often appear as nonmass findings on US images include 

calcifications, a focal or developing asymmetry, and architectural distortion 

• Park et al  reported that malignant nonmass findings at US are more often associated with 

mammographic abnormalities than are benign nonmass findings, as 84% of malignant nonmass 

findings had corresponding mammographic abnormalities, compared with 40% in benign non-

mass findings in their study. 



Invasive carcinoma with ductal and lobular features and 

DCIS 



CORRELATION BETWEEN BREAST US AND 
MRI FINDINGS 

• 40% of nonmass findings at US have corresponding enhancing lesions at MRI, and of these 

findings, 97% were nonmass enhancement at MRI. 

• 95% of malignant nonmass findings at US showed non- mass enhancement at MRI 



ILC. 




