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



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



Screening



Extent of disease
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Additional evaluation of clinical or imaging findings: e.g
problem solving, nipple discharge
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What is average, intermediate and high risk?
When?
Why?
How?





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)

To evaluate screening breast MRI performance across women
with different elevated breast cancer risk indications.

(C) 2019 Kirti Kulkarni, MD.
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(1) Women with personal history (PH) of breast cancer




n= 5170 screening breast MRI exams from 2637 patients
BRCA/chest XRT
PH
HRL
FH

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

Lowest CDR

Highest CDR

(3) Women with dense breasts

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
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(4) Women with approximately 15%–20% lifetime risk of breast cancer based
on risk models heavily reliant on family history (eg, BRCAPRO)
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Performance of screening MRI across different breast cancer risk indications

Discussion:




Sippo et al



Radiology
20Sip
20199

No difference in CDR and PPV3 for biopsies performed for
women with PH of breast cancer and HRL compared with
BRCA mutation and/or RT.



Worse test performance was found in women with only
FH of breast cancer, with lower CDR and PPV
compared with those with BRCA mutation/RT.



Screening breast MRI should be strongly considered for
patients with a personal history of breast cancer
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DCIS: 24%
51% of cancers were minimal cancers (DCIS or < 1 cm)
96% of them were stage 1
52% of them found in the PH group
Interval cancers (23%) BRCA/RT, (38%) PH, (15%) HRL, (23%) in FH group
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No evidence of difference in screening breast MRI
performance among BRCA/RT or PH or HRL

T





multiple publications have shown favorable screening MRI performance
in women with a personal history of breast cancer or high-risk lesion.
CDR

PPV3

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%

Lehman et al
Similar CDR and higher PPV3

(C) 2019 Kirti Kulkarni, MD.

Data from Vreeman et al:

CDR
BRCA

21/ 1000

high

PH

12/ 1000

moderate

FH

6/ 1000

low

Lowest PPV was noted in the family history of breast cancer group
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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

O

PY

d. Breast augmentation and Implant evaluation

PREVIOUS MRI (6 months prior)

Figure 2, T1 W post-contrast subtraction
Figure 1, T1 W post-contrast subtraction
image from 6 months prior : A small focus
image: Irregular heterogeneously
enhancing mass measuring 10 mm is seen in was seen at right breast 12:00 position
(yellow arrow), however was not thought to
the right breast 12:00 position (red arrow).
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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CURRENT MRI

YES- Pathology showed grade 1 IDC

CONCORDANT?

YES- Lesion demonstrates interval increase in size, suspicious
features on MRI (spiculated morphology).

(C) 2019 Kirti Kulkarni, MD.

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.
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This case shows the importance of screening high risk patients with
MRI to pick up small invasive cancers that are mammographically
occult.



The small focus was seen on the MRI 6 months ago but there were
a few other similar foci in the vicinity hence it was not thought to
be BIRADS-4.
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YES- After biopsy pathology showed high grade DCIS with IDC-1
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Figure 2, T1 W post-contrast
subtraction angiomap image: Mass
demonstrates mixed kinetics,
predominantly persistent kinetics
(yellow arrow). Incidentally noted is a
benign 6 mm stable fibroadenoma in
the lateral anterior left breast.

1b

CONCORDANT?

YES- Lesion demonstrates suspicious features on MRI (spiculated
morphology mass with heterogeneous enhancement) against a
quiet background.
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Figure 1a, T1 W post-contrast subtraction image and Figure
1b, sagittal reconstruction : 7 mm enhancing mass with
irregular margins in the right central breast (red arrows).

Figure 4, 10X, H&E: Invasive ductal carcinoma, grade III (red arrows)
and foci of ductal carcinoma in situ, high nuclear grade (yellow
circle)

(C) 2019 Kirti Kulkarni, MD.
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Routine protocol (1 plus 4 plus ultrafast)
Research purposes, we do Ab-MRI plus ultrafast MRI
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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.

C

Current Imaging Protocol

T2 weighted TSE

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

1 min
T2

2 min 3 min

T1PRE UFAST

4 min

Post processing

DWI

POST contrast sequence
Bolus injection of
contrast
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200 slices, 1 mm thick
In-plane resolution <0.75 mm
Axial
5 min

MRI FULL PROTOCOL WITH ULTRAFAST

EMERGING IMAGING PROTOCOL

D

ABBREVIATED MRI without ULTRAFAST

1 min
T2

2 min

PRE T1 UFAST

Bolus injection of
contrast

POST contrast
sequence

(C) 2019 Kirti Kulkarni, MD.
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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

1b
Figure 1a, 1b: T1 W post-contrast subtraction
axial and sagittal reconstruction:
Irregular 10 mm enhancing mass in central
right breast (red arrows).

2
Figure 2, T1 W axial post-contrast subtraction image:
Irregularly shaped enhancing mass at the 9:00 position of
the left breast with mixed kinetics, corresponding to
patient’s biopsy proven ILC (blue arrow).
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YES- Irregular heterogeneously enhancing mass in patient with known ILC in contralateral breast.
After biopsy pathology showed LCIS and invasive lobular carcinoma

CONCORDANT?

YES- Synchronous ILC in opposite breast can be seen in
approximately 10% of cases

4
Figure 4, 10X, H&E: Lobular carcinoma in situ, classic type (LCIS) and invasive
lobular carcinoma, grade I. Atypical proliferation of monotonous, bland,
epithelial cells which distend the lobules (red arrow) with Pagetoid extension
into adjacent duct (yellow arrow). Intervening stroma also shows invasive
lobular carcinoma, grade I (green arrow).

(C) 2019 Kirti Kulkarni, MD.
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Clinical information: 47 year old female presents with known right breast
DCIS for staging MRI. No family history of breast cancer.
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Surgical Pathology Report
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FINAL PATHOLOGIC DIAGNOSIS A. Breast, left @ 2:00, ultrasoundguided core biopsy: - High grade Ductal carcinoma in situ

CASE 5
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Right breast 9 o’clock mass
1cm diameter
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Right 3 o’clock lesion
CC View
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1.2 x 1.1 cm
R 3 o’clock mass



Goal of imaging is to determine the presence and size of residual disease



for preoperative localization planning



to identify (NON-RESPONDERS) patients who are not benefiting and direct them to
alternative systemic therapy or to proceed with surgery



The importance of quantitative imaging for response assessment has been recognized



In addition to establishing diagnostic accuracy and precision data, it is important to
incorporate patient outcomes as study end points to demonstrate the added value of
imaging



DCE-MR imaging of the breast offers the highest diagnostic accuracy in primary tumor
therapy response assessment among the currently established methods (physical
examination, mammography, and US).



Advances in the field of radiogenomics, which links imaging phenotypes to tumor gene
expression patterns, will help elucidate the most clinically useful imaging approach to
assess neoadjuvant therapy response



SimBioSys (MRI images, pathology results, receptor status, microenvironment) features to
generate TUMORSCOPE

(C) 2019 Kirti Kulkarni, MD.
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a.

To determine multifocality and multicentricity in patients with invasive carcinoma and
DCIS.

b.

Invasion deep to fascia –to define the relationship of the tumor to the muscular fascia and
identify any extension into the pectoralis major, serratus anterior, and/or intercostal
muscles.

c.

b. Metastatic cancer when the primary is unknown and suspected to be of breast origin –
c. Lesion characterization –MRI may be indicated when other diagnostic imaging
examinations, such as US and MG (with or without 3D), and physical examination are
inconclusive

Postlumpectomy with positive margins –useful for subsequent surgical planning to identify
occult multicentric or multifocal malignancy in patients whose pathology specimens
demonstrate close or positive margins.

d. Pathologic nipple discharge - MRI may also considered when the clinical suspicion is very
high and MG and US are negative

Neoadjuvant chemotherapy – Extremely useful before, during, and/or after
chemotherapy to evaluate treatment response and the extent of residual disease prior to
surgical treatment.
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d.

a. Recurrence of breast cancer
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Staging MRI for right breast cancer



Ductograms? (DEAD!!) may detect an underlying abnormality in 14%
to 86% of cases in cases following negative MG and US.



As an alternative to ductography, breast MRI may be performed at the
discretion of the radiologist, as MRI detects underlying causes of
pathologic nipple discharge when mammography and US are
negative in 19% to 96% of cases and can potentially identify posterior
lesions that are not routinely identified on ductography



MRI has higher PPV and NPV than ductography in detection of highrisk lesions and cancers in patients with pathologic nipple discharge
leading some radiologists to prefer MRI over ductography in the
evaluation of nipple discharge when MG and US are negative.

lesion 1
lesion 2

53
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Nipple discharge has recently emerged as a new indication for breast
MRI
And, an effective alternative to galactography
Better tolerated by patients?
overall sensitivity for breast cancer ranging from 90 to 99%

47 year old with pathologic left nipple discharge with negative
MG and US.
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FINAL PATHOLOGIC DIAGNOSIS:
A. Left breast 5:00 location; ultrasound-guided core biopsy:
-Fragments of solid papillary carcinoma, in situ
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Nipple discharge: The state of the art
© 2018 The Authors. Published by the British Institute of Radiology
Giovanna Panzironi, MD1, Federica Pediconi, MD1 and Francesco Sardanelli, MD2,3



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.



But….still looking for the perfect test!

(C) 2019 Kirti Kulkarni, MD.

Thank you!

kkulkarni@radiology.bsd.uchicago.edu
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