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Modified ADNI phantom developed for IRAT study discussed 
Adapt IRAT phantom for this QIBA project
Review of phantom features
· IRAT phantom design provides
· 8 3-cm spheres in separate locations with different contrast concentrations

· Signal levels in spheres reduced by 1/3rd (using D20) to match DCE-MRI studies

· Signal levels will be dependent on contrast agent concentration
· Generates contrast curves at eight separate locations 

· Geometric distortion correction achieved using small spheres (analysis by Image Owl)
· Background signal used for correction of phased-array RF coil sensitivity
· Background fluid shows RF coil sensitivity
· Images acquired with Body coil can be used to derive RF coil sensitivity
· Provides dielectric loading consistent with in-vivo abdominal imaging

· Fluid-filled rectangular block used to provide additional load to RF transmit coil
· Phantom setup eliminates variability of surface coil placement around phantom
· In human imaging, RF coil placement is large source of signal variability
· RF coil supported by wood frame, phantom lock ensures minimal variability
· Gibbs artifact present in 3 cm spheres in phantom
· 3 cm minimum diameter acceptable for quantitative measurements

Four sites in current IRAT study will run DCE-MRI protocol:
· Ohio State University

· Memorial Sloan-Kettering

· Johns Hopkins

· NIH

Loading Discussion
· Benefits of gel vs. liquid in phantoms
· Gels don’t leak, but, difficult to handle and not stable, not liked by Phantom Labs

· Solutions made by Phantom Labs reduce variability in measurements

· Stability of CuSO4 (Copper Sulfate) in phantom solutions

· Redox state of CuSO4 changes if impure water used

· CuSO4 change of state possible within 1 year

· Lack of hydration issues

· CuSO4 vs. signal levels

· With Phantom Laboratory solutions, no problems with CuSO4 solutions reported

What other phantoms are available to compare?
· VirtualScopics phantoms
· Separate geometric distortion phantom and T1 phantom

· 100 different contrast agent concentrations
· limited to one plane (single slice evaluation)

· T1 measurements, but no comparison in different physical regions
· Cost unknown - “Information content per dollar” should be considered
· Spatial variation is minimal when RF body coil is used for reception
Features not provided by current IRAT phantom

· Not gel-based, fluid does not model tissue as well as gel
· No lesion modeling (i.e. regions with characteristics of normal and abnormal tissue)
· No physical perfusion in phantom
· Does not match shape of abdomen (possibly more accepted if shaped like abdomen)

· T2 values not controlled (controlling both T1and T2 difficult, T2 less important)
· No test of proton density variation
Use of D20 to reduce SNR to match in-vivo scans, but sacrifices SNR 
· Current phantom uses D20 to reduce signal intensity by 1/3rd in 3 cm spheres.

· Use of D20 insures that system receiver gains of in-vitro and in-vivo scans are the same
· For QIBA phantom, recommended that D2O from phantom be replaced with H20
Other Comments

· Lack of test-retest data by RSNA’09 not relevant at this time
· One phantom, using one set of solutions produced by one company, would make a well controlled study.
Weekly Update Conference Calls

Weekly calls scheduled for Wednesday, 1-2pm CDT until satisfied with phantom design
Final recommendations:

1. Adopt modified IRAT phantom for the QIBA study

2. For QIBA phantom, H20/D20 mixture in 3 cm spheres will be replaced with pure H20 
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