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Introduction

 Breast Imaging Reporting and Data system (BIRADS) mammography lexicon was developed by the American 
College of Radiology in 1993 to standardize and improve mammography interpretation and reporting.

 Lexicons were also developed for MRI and ultrasound to enable comparison of findings from various studies 
and to guide the radiologists in arriving at proper diagnosis.

 This has helped in providing a consistent approach for communicating findings to referring physicians, patients 
and scientists alike.

 MR imaging has advanced the understanding of the appearance of the breast in physiologic and pathologic 
states.

 The MRI BIRADS lexicon has been revised with new terminologies to improve the description of the lesions 
with consequent removal of terms which were infrequently used.





Technical Parameters

 A new section has been introduced on technical parameters which are important to obtain high quality breast 
MR images and for examination interpretation.

 Revised acquisition reporting recommendations include description of key elements of image acquisition, 
contrast administration and post-processing.

The following have been recommended :

 Usage of dedicated breast coils

 Mentioning of types of pulse sequences used (T1/T2/T2 fat sat etc.,)

 T2 weighted or fluid-specific sequence should be obtained before administration of intravenous contrast.

 Diffusion weighted or spectroscopy (optional)

 Reporting recommendations to include clinical history and comparison examinations are unchanged.



Background Parenchymal enhancement

Background parenchymal enhancement (BPE) is a newly formalized BI-RADS feature to be recognized and described 
in the breast MR imaging report.

Categories of BPE are based on both amount and the degree of normal parenchymal tissue enhancement on the first 
contrast enhanced MR imaging sequence.

5 categories

- none

- minimal

- mild

- moderate

- marked



Background Parenchymal enhancement (Contd.)

 Amount of BPE on MR imaging is not correlated with the amount of mammographically visible fibroglandular
tissue.

 Women with heterogeneously dense or dense glandular tissue have been found to have significantly more BPE than 
those with fatty or scattered fibroglandular tissue.

 In various studies it has been found that no significant difference is seen in cancer detection and positive rate of 
biopsy between women with minimal/mild versus moderate/marked BPE.

 However greater BPE is associated higher rate of abnormal interpretation and thereby resulting in ‘probably benign’  
findings (BIRADS 3 assessment)

 BPE is influenced by hormonal fluctuation and can vary depending on menstrual cycle phase, HRT and lactation.

 Pre-menopausal women tend to have more BPE than post-menopausal women. 

 Estrogen increases BPE whereas progesterone and anti-estrogen therapy (tamoxifen) decrease BPE.

 Hence, optimal timing of a breast MRI is the at the nadir of estrogen effects, from day 7 to day 10 of menstrual 
cycle.





Lesion Analysis

Morphology                                         Kinetic Curve 
Assessment



Lesion analysis - Morphology

 A ‘lesion’ on contrast enhanced breast MRM is a unique enhancing entity seen on the first post-contrast 
sequence that is clearly different BPE.

Three types of lesions :

– Foci (≤ 5mm)

– Masses

– Non-masse enhancement

 Because of the underlying breast cancer neoangiogenesis, breast cancer tends to demonstrate earlier
enhancement relative to BPE. Hence, lesion morphology characteristics are generally best evaluated on post-
contrast imaging obtained within first three minutes following IV contrast administration. 



Foci

 A focus of enhancement is less than 5mm in size and in general is so small that it cannot be 
characterized.

 Shape and margins cannot be visualized clearly enough to be described.

 If such foci are seen scattered bilaterally as a part of BPE, then they are reported as a part of 
BPE and need not be described later.



Masses

 Breast masses are space occupying 3D lesions that are greater than 5mm in size. They are described 
by –

- Distinct margins 

- Shapes 

- Internal enhancement pattern

 Masses should be evaluated in both pre and post-contrast scans, T1W and T2W pulse sequences 
and viewed in both axial and sagittal planes to evaluate both shapes and margins.

Shape – Round, oval (replaces lobulated) and irregular

The term ‘oval’ is also used for masses with up to 3 gentle lobulations.

The term ‘irregular’ in the revised lexicon is used as a combined descriptor for both mass shape and 
margin.

Margins – circumscribed (replaces smooth), irregular and spiculated



T1WI of right breast showing an enhancing irregular mass with 

spiculated margins suggestive of ductal cell carcinoma





RoundOval



Irregular





Circumscribed



Irregular



Spiculated



Masses (contd.)

 Internal Enhancement Patterns – Homogeneous, heterogeneous, rim enhancement and Dark 
internal septations

 Because of underutilization, the terms ‘enhancing internal septations’ and ‘central 
enhancement’ have been omitted.



Homogeneous enhancement with few dark internal sepate



Heterogeneous



Masses (Contd.)

Rim Enhancement 

• Bénign

– Inflammatory cyst

– Cytosteatonecrosis

• Malignant

– Triple negative for Cancer



Masses (contd.)

 New feature in the revised lexicon is T2W signal intensity on non-contrast images.

Hypersignal T2 ?

– T2 :

• > Parenchyma

• ≥ FAT

– T2 fat sat:

• > Parenchyma

• ≥ WATER , VESSEL



T2 Hypersignal : 

Bénign

• Cystic and microcystic comp.

• Altered fat

• Fibroadenoma, intrammary lymph node, phyllodes tumor

Malignant

• Tumor necrosis

• Mucinous subtype cancer









Non-mass enhancement

 Non-mass enhancement (NME) is an enhancing area that is not a mass and is separate from background 
parenchymal enhancement.

 It may involve a small or large region in the breast and may contain interspersed fat.

It is characterized by –

Distribution 

Internal enhancement characteristics

T2-weighted signal intensity on non-contrast sequences.

 NME ‘distribution’ is described to be either symmetric or asymmetric. Additional descriptors include focal, 
linear, linear branching (replace ductal), segmental, regional, multiple regional and diffuse.

 Segmental - triangular region of enhancement with its apex pointing to the nipple suggesting involvement of 
single duct system.

 Regional – enhancement of a large area not conforming to a single ductal distribution.

 Multiple regions – 2 or more areas of regional enhancement.

 Diffuse – Uniform enhancement throughout the breast.

















NME – Internal enhancement pattern

 Homogeneous

 Heterogeneous

 Stippled ( multiple punctuate foci : benign BPE)

 Clumped (cobblestone ,beaded enhancement )

 Clustered ring enhancement (new term, mostly seen in DCIS and invasive cancers)

Intraductal carcinoma exhibits rapid washout, whereas contrast accumulated in 
periductal stroma has a more persistent kinetic pattern.

The terms ‘reticular’ and ‘dendritic’ have been removed because of underutilization.



Clumped Ring Enhancement



T2 SIGNAL



Kinetic curve assessment

Description of enhancement characteristics over time following administration of IV contrast using a time-signal 
intensity curve.

Initial Phase (2 mns) (intensity + speed)

- slow : < 50%

- medium : 50-100%

- rapid : > 100%

Delayed Phase

- persistent

- Plateau (5% to 10% of initial SI)

- Wash out





Associated findings

 Nipple or skin retraction

 Skin thickening ( focal or diffuse)

 Edema

 Lymphadenopathy

 Pectoralis muscle involvement

 Precontrast increased ductal signal intensity

 Susceptibility artifact related to surgical clips



Implants

Implant characteristics have to be reported and should include –

 Location (Retroglandular or retropectoral)

 Type (silicone, saline etc.,)

 Lumen type 

 Intraluminal and extraluminal findings s/o rupture

Intraluminal implant descriptors include

 Radial folds

 Water droplets

 Subcapsular line

 Teardrop or reverse keyhole

 Linguine



Using the new lexicon

PPV for malignancy : mass

– Irregular shape and margin

– Spiculated

– Ring sign

– Heterogeneous

– Wash out kinetics

PPV for malignancy : non mass

– Distribution : linear branching and segmental

– Internal enhancement : clumped and clustered ring



Breast MRI interpretation

Global BI-RADS : combined reporting with mammography / US



Summary

Imaging Findings Update

Background Parenchymal Enhancement New imaging finding

Lesion types –
• Masses
• Non Mass Enhancements

New descriptors and omission of unused words

Associated Findings New section

Implants New section

Assessment and categories
BI-RADS 0
BI-RADS 4

Discouraged unless management changes
Recommended in lesions which should be biopsied

 The BI-RADS lexicon has improved the consistency of breast MRI interpretation and reporting.
 New revision serves to clarify breast MRI reporting further, improve lesion diagnosis, management 

and facilitate patient care.



Thank You


