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1 ILC, high-risk, Mx/US size discrepancy, PBI

2 When CNB/VAB cannot be performed

1. Staging (preop MRI) Limited1

2. Screening high-risk women YES

3. Evaluation of response to NAC YES

4. Augmentation or reconstruction YES

(suspected implant rupture)

5. Occult primary breast cancer YES

6. Suspected local recurrence YES

7. Equivocal findings at mammo/US Limited2



Recommended

• Invasive lobular carcinoma

• High risk patients

• Discordance in tumour size assessment (>1cm)

• ?Eligible for PBI

Local staging

Evidence needed – creeping practice

• Dense breasts

• Involved/close margins

• Unilateral, unifocal pure DCIS 

(?synchronous invasive)

• Paget’s disease



.

9 studies (2 randomized, 7 

comparative) all using a 

controlled study design

3112 patients with BC

MRI impact on short term 

surgical outcomes only

• Contralateral preop-MRI 

depicted 25 (1.4%) additional 

cancers 



Suspected right lower lobe 

carcinoid with obstructive 

atelectasis

Two avid nodules in the R 

breast. Patient  referred for triple 

assessemnt in the breast clinic









L breast : grade 1 invasive ductal carcinoma;B5b



43 yo lady 

firm palpable lump at 

3 o’clock in the right 

breast. 

US guide core: 

G3 IDC



Multicentric disease: mastectomy



MRI 83-100%

Mx 57–81%

US 68–87%

Brem RF, Am J Roentgenol 2009;192:379–83.

Mann RM. Breast Cancer Res Treat 2008;107:1–14.

INVASIVE LOBULAR CARCINOMA

MRI sensitivity for detecting ILC is 

superior to MX and US



73 yo lady

screen detected ILC  

L breast



73 yo lady

screen detected ILC  

L breast





SCREENING FOR HIGH RISK PATIENTS

•High risk = >20 – 30% lifetime risk

•Genetic/family history

•Previous high dose RT

•Prior to risk reducing mastectomy – within 3/12

Annual MRI as screening test to selected 

population:



SCREENING FOR HIGH RISK PATIENTS

HIBCRIT-1

Modality           Sensitivity %         Specificity % PPV2 %         NPV %

CBE 17.6 99.4 60.0        96.1

Mammography      50.0 99.1 73.5        97.6

US                      52.0               99.2 76.5        97.7

MRI                     91.3 *        97.4         61.8       99.6 * 

Mam + US 62.5 98.4 65.2        98.2

MRI + Mammo 93.2 97.0 58.6        99.7

MRI + US 93.3 97.1 60.0        99.7

Sensitivity for pT1a-b
Mammo & US          10/20   50%
MRI 18/19   95% 

Sardanelli F et al. Invest Radiol 2011 

18 centers 

501 women

1592 rounds

* Stat significant



-prospective observational study in 443 who underwent 606 screening MRIs. 

-17 minutes versus 3 minutes MRI reading  protocol

-11 breast cancers were diagnosed. Median tumor sixe of 8.4 mm.

-MIP readings were positive in 10 (90.9%) of 11 cancers,  with a negative 

predictive value (NPV) of 99.8% (418 of 419).  

SCREENING FOR HIGH RISK PATIENTS



44 yo

BRCA 1 carrier

G2 IDC

SCREENING FOR HIGH RISK PATIENTS



50yo

BRCA carrier

Annual screening

LG DCIS



4D Time-Resolved Angiography using Keyhole

fast, dynamic contrast-enhanced MR Angiography

method with flexible sampling of both the arterial- and venous 

phase enabling high spatial and temporal resolution 

simultaneously



TWIST acquisition :102 s. 

to compare TTE (time to enhancement) to 

conventional curve type evaluation as a 

classifier to discriminate between 

malignant and benign breast lesions.



THRIVE
4D TRAK

4D TRAK CASE 1
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THRIVE
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4D TRAK CASE 2

THRIVE

4D TRAK



RESPONSE  TO NEO-ADJUVANT CHEMOTHERAPY 

M Lobbes et al, Insight Imaging, 2013



Post-NACPost-NAC

• SENSITIVITY 82 % (95% CI: 0.6454 - 0.9302)

• SPECIFICITY 86 % (95% CI: 0.6509 - 0.9709)

• ACCURACY 83 % (95% CI: 0.7120 - 0.9223)

• PPV 90 % (95% CI: 0.7347 - 0.9789)

• NPV 76 % (95% CI: 0.5487 - 0.9064)

Telesca M et al. Accuracy of 3T Magnetic Resonance imaging with a high-relaxivity contrast 

agent in assessing treatment response in patients undergoing NAC. ECR 2015



BREAST IMPLANTS EVALUATION

“ linguini sign”



Extracapsular rupture





ILC



OCCULT BREAST CANCER











Case 1: screening patient

Equivocal findings at mammo/US



Targeted USS : U1





Invasive carcinoma type: Ductal with lobular features (E-cadherin positive on

core biopsy)

Grade: 2

Focality: unifocal

Invasive tumour measurement: 10mm 



CASE 2: screening patient





Second look USS: columnar 

cell changes with atypia and 

sclerosing

Adenosis. B3.



L breast therapeutic 

mammoplasty :

grade 3  infiltrating duct 

carcinoma

DCIS at the site of the posterior 

wire 

R breast WLE : atypical ductal hyperplasia



• Cost and limited access

•Technical (high-quality MR systems, dedicated breast coils, 

contrast agents)

•Interpretation

•Clinical (treatment delay, unnecessary biopsy, etc..)

CRITICISMS

EVIDENCE-BASED INDICATION?? 

LONG TERM OUTCOMES?? 



1. Breast MRI has been increasingly used and investigated, 

and shows a great potential for the future

2. Breast MRI has not only high sensitivity but also good 

specifity

3. Breast MRI entered the high-risk screening but controversy 

on indications will continue, especially for the preoperative 

setting

4. Breast MRI is a valid technique in assessing response to 

NAC

5. Breast MRI may expand its role from diagnosis to 

prognosis

TAKE HOME POINTS



Surgeon

RadiologistOncologist

-Increased access to the modality

-implementation of new protocols 

-Interaction between clinicians

-High quality research


