Clinical Implementation of MR-
based motion management

57th AAPM Annual Meeting
Session Program: Therapy Education

Carri Glide-Hurst, PhD
Henry Ford Health System




Disclosures

A Henry Ford Health Systems hold a research
agreement with Philips Healthcare

A Equipment evaluation agreement with Medspira
A If you see Mickey Mouse, pay attention




TG-76: Patient-specific, large variability
Table 3. Abdominal motion data. The mean range of motion and the (minimum-maximum) ranges in millimeters

for each site and each cohort of subjects. The motion is in the superior—inferior (SI) direction.
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Patient-specific, multi-dimensional
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Clinically available MRI options

A Triggering: EE from external surrogate

A Internal navigator: EE from internal surrogate (typically
liver/lung interface)

ABreath-hn ol d ( BH) : can get Vyo
I Often deep inspiration/exhalation (not natural)
I MRI scan times >>>CT scan times A many BHSs for patients

A We need a clinically useable solution to properly
determine the 3D target volume
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MRI Cine Imaging
A Single slice acquisition
I Axial, sagittal, coronal

A Can interleave but they are still not acquired at the
exact same time

A High temporal resolution (~1-10 fps)

A Can image over many breathing cycles

A Typically not susceptible to motion artifacts
AYield overall excursion, but not out of plane motion




Cine-MRI liver motion

40
*
30 4
=
E —T
c
e
o
E 20 - i
=
= e
E *
=
E ——T—
10 S
I |
|_|_| ;J_I

A Axial/sagittal/coronal
A5 mm thick T2-W

A 1 fps over 60 S

A Resolution: 1.6-2.5 mm

Median motion
VCC: 13.3 mm
MM\ AP: 9.2 mm

V ML: 6.9 mm
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Cine-MRI pancreas motion
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Other Limitations: State of the Art

A MR-compatible equipment
A Similar to 4DCT: external surrogates

A Internal navigators being evaluated
I No current correlation to clinically available 4ADCT

A Subject to sorting artifacts
A MRI scan time >> CT scan time
A Currently evaluating 4DMRI for clinical use




ADMRI Acquisition

A Single shot T2W-TSE 2DMS

A Prospective amplitude-based triggering?
I External surrogate (air-filled cushion)
I Acquires images at specific phases

A Implementing on 1.0T Open Magnet

scan time [s]




Coronal 4D-MRI




Clinical Questions

A How many 4DMRI phases do we need?

A Is the algorithm reproducible & robust?

A ls it efficient enough for the clinic, and if not, how
can we improve the efficiency?




Initial Evaluation: Equipment

n-house Lego™  QUASARE M FCIompatlbIe
Phantom Respiratory Motion Phantom
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A Acqmsmon time increases with:
Alncreased phases
ASlower breathing rates
Alrregular breathing patterns

A 8 phase: best trade-offs for acquisition time,
temporal resolution, and volume assessment
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