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Outline
AUltrafast DCEBVRI

Al owGddose DCIRI

ANon-contrast breast MRI technigues:

ADWI
AHigh spectral and spatial resolution imaging
AOther techniques
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Ultrafast Dynamic ContraBhhanced MRI



Hightemporal resolution breast DQHRI

ABreast dynamic contrasinhanced MRI protocols typically have high spatial
NBEaz2tdziA2zy IyYR NBtilIOGAQGStE e f2¢ 0SYLI

AEarly studies looking into tradeffs between spatial and temporal resolution
concluded that spatial resolution should be favored

AWashin of contrast media is an important diagnostic parameter

AFaster acquisition protocols offer: better characterization of wiskinetics,
greater lesion conspicuity, and increased accuracy of pharmacokinetic
analysis
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Decreasing acquisition time

AThere are a few options to increase the temporal
resolution of DCIMRI

ASmaller coverage

ALower spatial resolution
AParallel imaging

APartial Fourier

AModified acquisition techniques
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UChicag@acquisition protocol

AWe achieved a temporal resolution of ~3.5s on our 3T scanners (Philips
AchievaandIngenig with a 16channel bilateral phased array coil using
standard Fourier imaging technigues
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Acquisition time: 60 s Acquisition time: 3.5 s

Acq voxel size: 0.8 mm x 0.8 mm x 1.6 mmAcqg voxel size: 1.5 mm x 1.5 mm x 4 mi
SENSE factor (RL) : 2.5 SENSE factor (RL) : 3

Halfscan 0.85 ky), 1 k2 Halfscan 0.65 ky), 0.7 k2

TRITE: 4.7 | 2./s TR/TE: 2.8/ 1.fhs STERS



Other ultrafast acquisition techniques

AModified acquisition and reconstruction techniques can be used to increase the
temporal resolution of DGEIRI while minimizing sacrifices in spatial resolution

TWISTLaubet al. 2006)

regions A and B with different a
sampling properties to achieve
.~ faster update rates.

[ Figure 2] syngo TWIST uses DISCOSaranatharet al. 2012)
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Acquisition voxel size: 1 x 0.9 x 2.5 fnm Temporal resolution: 2.7s
(Onishiet al. 2020)

Temporal resolution: 4.32s
A region: 15%

B sampling density: 10%
(Mus et al. 2017)
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Lesion conspicuity

AGiven the slower enhancement rate of normal parenchyma, lesion conspicuity
IS often highest in early images, this is especially pronounced in cases with
marked BPE
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Kinetic analysis
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Diagnostic utility of initial enhancement

ASeveral studi¢s® have shown that on average; malignant lesions, relative
to benign lesions, have: faster tinte-enhancement, higher initial/maximum
slope of enhancement, higher initial area under the uptake curve

30s

N
T

-
(@)
T

—
T

Timeto-enhancement maps

1
Invasive Cancer

In situ Cancer 25

== 20

L 15
a. IDC

1" b. IDC
c. Complexsclerosindesion
d. Fibroadenoma

o

10 20 30 40 50 60
Time after arterial enhancement (s)

g THE UNIVERELTY GE

«/ CHICAGO




Discussion Ultrafast DCIMRI

AUltrafast imaging during the initial phase of breast DM offers several
advantages:
A Increased lesion conspicuity in cases with marked BPE
A Accurate measurement of initial enhancement kinetics

A Measurement of kinetic parameters relative to bolus tiofearrival in the aorta or
arteriesc¢ reducing influence from global variables

AHybrid ultrafast/high spatial resolution protocols can be implemented
clinically

AThere are various techniques for the acquisition of ultrafast DCE, protocols
should be tailored for each site/scanner
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Lowdose Imaging Technique (LITE) MRI:
Imaging with low doses Gd



Gadolinilum retention

ARecent studies have reported that gadolinium can deposit in the brain
after repeated administrations of gadolinium based contrast agents
(GBCA) in patients with normal renal function

AAlthough no longerm consequences for patient health have been
identified this is of growing concern in the patient and imaging
communities

AThe accumulation dBdis dosedependent

AReducing the dose @dused may help alleviate some of these concerns
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GBCA dosage

AThe standard dose of GBCAs used currentlyniikg) was
determined in the 1980s after initial experience showed it was-well

tolerated and effective for imaging
AMinimum effective dose was not determined

AAt the time, the field strengths at which MRI was performed were lower
(0.35T¢ 0.5T) than those used nowadays (1¢3T)
Ab GAGS GAEA&E&dZS ¢mMQa KATIKSNI 0 KAITKSNI -

AThe standard dose of 0.1 mM/kg may not be optimal for moetay
breast DCIMRI
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Study design

A8 patients (ages 180 years) with a total of 10 lesions with imaging features
most compatible with fioroadenoma were imaged with a protocol combining
dzt GNF Fl a0 FyR WYaidl yRINRQ 5/ 9f¢

A Fibroadenomas selected for rapid enhancement and lower l&sion variability

AThe first injection consisted of 15% of a standard dose (0.015 mM/kg)
AThe second injection delivered 85% of a standard dose (0.085 mM/kQ)

Alnjection flow rates (2 ml/s) and flush volume (20 ml) were the same for both
administrations
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Results detectability

A9 of the 10 lesions had measurable enhancement on both series of images
A 1 lesion did not enhance in either series

AWhile enhancement was higher in the standard dose images, lesions were well
visualized on LITE as well
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Results conspicuity

ADue to lower BPE, conspicuity of lesions was higher in the LITE images

Low dose Standard dose
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Resultx kinetic parameters

AWhile the (lowto-standard) ratio of doses administered was ~0.18, this was not
reflected in the ratios of the parameters measured
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