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Find the cancer!
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Extent of the disease:

> or < than on MG or US

Lymph node status:

Status of Contralateral breast:

How was the breast parenchyma on MG?

CASE 1

70 y.o recalled from screening MG to evaluate a new developing 

density in the Rt breast



Right breast 9 o’clock mass

1cm diameter



Rt CC
Rt LM
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Right Breast 3 o’clock
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2nd look US

Lesion 1: Rt 3:00 11x 9mm
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1.2 x 1.1 cm

R 3 o’clock mass
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CC View

Right 3 o’clock lesion
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▪ Understand what is new to the breast MRI indications in the last few years

▪ How did high risk screening with MRI make it to the ACR/SBI guidelines

▪ Define breast density and background parenchymal enhancement 

(categorization)

▪ Obtain a better understanding of personalized screening using Ab-MRI and 

Ultrafast MRI



Breast MRI vs. Mammo

▪ Cancers detected…

▪ Additional cancers detected per 1000 screened, as compared to FFDM, which detects 2-7 cancers 

per 1000 screened. 



▪ Screening 

▪ Extent of disease

▪ Additional evaluation of clinical or imaging findings: e.g problem 

solving, nipple discharge



Risk factors for breast cancer
Breast density is associated with breast cancer!



What is average, intermediate and high risk?

When?

Why?

How?

To evaluate screening breast MRI performance across women

with different elevated breast cancer risk indications.



▪ Evidence-based guidelines recommend adjunctive screening with MRI

▪ Adding MRI demonstrates sensitivities of 71%–100% 

▪ Added by ACS in 2007 and NCCN guidelines since 2017

(1) Women who are BRCA mutation carriers and their first degree, untested relatives

(2) Li-Fraumeni and other high-risk predisposition syndromes and polygenic mutations 

such as Cowden, CHEK-2, PALB2

(3) Women who received radiation to the chest between the ages of 10–30 years

(4) 20-25% or greater lifetime risk of breast cancer based on risk models heavily 

reliant on family history (eg, BRCAPRO, Tyrer Cuzick)



(1) Women with personal history (PH) of breast cancer

(2) Personal history of high risk lesion (HRL) such as ADH, ALH, LCIS. 

(3) Women with dense breasts

(4) Women with approximately 15%–20% or greater lifetime risk of breast 

cancer based on risk models heavily reliant on family history (eg, BRCAPRO)



 n= 5170 screening breast MRI exams from 2637 patients

 BRCA/chest XRT

 PH

 HRL

 FH

BRCA/

RT

PH HRL FH Total

CDR 26 12 15 8 13

PPV3 41 36 36 36 29

Sensitivity 84 88 75 77 84

Specificity 92 95 92 91 93

Performance of screening MRI across different breast cancer risk indications

Highest CDR Lowest CDR



Multiple publications have shown favorable screening MRI performance in 

women with a personal history of breast cancer or high-risk lesion. 

CDR PPV3

Lehman et al PH vs. 

genetic risk

17/100 19-25%

Azari-Kleinman et al PH vs. 

genetic risk 

18/100 14 – 15%

Schwartz et al HRL only 12-16/1000 20-24%

Friedlander et al HRL only 12-15/1000 21-24%

Similar CDR and higher PPV3



▪ Clinical evidence has grown supporting screening breast MRI in women with 

personal history of breast cancer or a cancer diagnosis before age 50 years.

▪ 2017 NCCN and 2018 ACR recommendations added their support to 

consideration of annual screening breast MRI in women with HRL.



a. High-risk patients 

b. Intermediate-risk patients 

c. Newly diagnosed breast malignancy can detect occult malignancy in the 

contralateral breast in at least 3% to 5% of patients 

d. Breast augmentation and Implant evaluation



Amount of fibroglandular tissue 

classification on MRI

Almost entirely fatty

Extreme fibroglandular tissueHeterogenous fibroglandular tissue

Scattered fibroglandular tissue



BPE classification

Minimal Mild

Moderate Marked



Clinical Information: 48 year old female enrolled in a breast

cancer screening MRI study for high risk women. Patient is a

BRCA 1 mutation carrier.

CASE 2:
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CURRENT MRI PREVIOUS MRI (6 months prior)

Figure 1, T1 W post-contrast 

subtraction image: Irregular 

heterogeneously enhancing mass with 

irregular margins measuring 10 mm is 

seen in the right breast 12:00 position (red 

arrow). 

Figure 2, T1 W post-contrast 

subtraction image from 6 months prior :

A small focus was seen at right breast 

12:00 position (yellow arrow), however was 

not thought to be suspicious given 

background additional foci in the same 

breast which have been stable over past 2 

years. 6 month follow up MRI was 

recommended at that time. 
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WILL YOU BIOPSY THIS LESION? 

YES 

NO

No

Do MRI directed US first
- Lesion demonstrates interval increase in size, suspicious 

features on MRI (spiculated morphology mass). 
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Fig 3 to 6: MRI directed US demonstrates an irregular indeterminate mixed echogenic mass that  measures 5 x 7 x 4 mm with 

apical blood flow. This could 

Correspond to the lesion seen on MRI. US guided biopsy was subsequently performed.      
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PATHOLOGY
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▪ Biopsy performed: IDC grade 3



Figure 5, low power H&E: Clusters of 

ducts and tubules with loss of 

architecture and malignant cells in loose 

nests (red arrows). 

Figure 6, high power H&E: Multiple 

pleomorphic and mitotic nuclei (red arrows) 

suggesting grade 3 IDC.

Discussion: 

This case shows the importance of screening 

high risk patients with MRI to pick up small 

invasive cancers that are mammographically 

occult.

Importance of second look US in identifying 

lesions
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Educate and inform women of their breast density in order to 

achieve their best chances for early detection of breast cancer. 



▪ Routine protocol (1 plus 4 plus ultrafast)

▪ Research purposes, we do Ab-MRI plus ultrafast MRI





T2 weighted TSE
200 slices, 1 mm thick

In-plane resolution <0.75 mm

Axial

5 min

Current Imaging Protocol 
MRI FULL PROTOCOL WITH ULTRAFAST 

Pre-contrast fat sat masks

& Post contrast images x 4
Same FOV and slice thickness as T2WI

Each scan takes 1 min

250 axial sections

T1 weighted gradient echo imaging

0.75 x 0.75mm in-plane in a 0.8 mm thick slice

Post processing

Bolus injection of 

contrast

T1PRE UFAST

1 min 3 min2 min 4 min

T2 DWI

POST contrast sequence



EMERGING IMAGING PROTOCOL 

ABBREVIATED MRI without ULTRAFAST

Bolus injection of 

contrast

T1 Pre

1 min 2 min

POST contrast 

sequence

UFASTT2



Abbreviated MRI

A: MIP

B: Subtraction

D: T1 FS pre-contrast

E: T1 FS post-contrast

T2 or STIR added

Under 10 mins



Abbreviated MRI vs. standard MRI

▪ AbMR and Ultrafast MRI reflect increasing understanding of 

breast cancer as a heterogeneous disease.

▪ AbMR with only one post contrast sequence can sometimes 

limit lesion characterization. It is getting popular as a screening 

tool.

▪ Breast MRI is standard of care in high risk screening and will 

most likely expand into average risk screening using AbMRI.

▪ These newer techniques might answer some shortcomings of 

mammographic screening especially in women with dense 

breasts, and help reduce interval cancers, maximize diagnostic 

accuracy.

▪ Preferential detection of biologically more aggressive tumors 

may indeed be the greatest mortality benefit.



AbMR vs. full protocol MRI

▪ High NPV of 99 to 100%

▪ AbMR high conscpicuity
and discrimation of 
malignant lesions

▪ Similar sensitivity (86-
100%)

▪ Lesser time

▪ Less images

▪ Cheaper

▪ Better detection of IDC and 
high grade DCIS

▪ Low sensitivity for low 

grade malignancies

▪ Slightly low specificity

▪ Single post contrast point

▪ Lack of standard kinetic 

data

PROS CONS



45 yo, BRCA 1, dense breasts

▪ High NPV of 99.8 to 100%



43 yo dense breasts

▪ Detects more aggressive tumors such as IDC and high grade DCIS



▪ Has made it to the list of breast MRI indications a while back

▪ Breast cancer subtypes have become essential to estimate prognosis and 

guide systemic therapy. 

▪ CAD and AI based softwares available e.g Qlarity



Clinical information: 47 year old female presents with a palpable left breast 

mass. No family history of breast cancer. 
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▪ Surgical Pathology Report 

FINAL PATHOLOGIC DIAGNOSIS A. Breast, left @ 2:00, ultrasound-guided 

core biopsy: - High grade Ductal carcinoma in situ, 

50



Summary

▪ ACR/SBI recommendations are in favor of breast MRI screening for 

patients with PH, dense breast, HRL, genetic mutations.

▪ Ultrafast and Ab-MRI have strong potential in screening these 

individuals.

▪ Risk stratification studies have initiated such as WISDOM and 

hopefully we can perform the right test for the right reason.



Future 

breast 

cancer 

screening 

tests

Personalized risk-

based screening 

AI and deep 

learning

Non-imaging 

techniques (liquid 

biopsy)



Algorithms based on risk 

stratification and breast density



Thank you! 
Email: kkulkarni@radiology.bsd.uchicago.edu


