Defining the Problem: Challenges
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| have nothing to disclose.

AAPM 2019 TH-A-304-4 RF Coil Testing

o
Do you consider this image to be a problem!’ Physicist; “I see a zipper! We should check

this out.”

Radiologist: “I don’t see anything here that
prevents my read.

What's the poin

m Yanasak, et al. 2011 (MRI
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* SNR results will depend strongly on the type of coil
(and interaction with test method).

— Intrinsically uniform signal or not (or semi-)?
— Single element, multiple element (independent or
not)?
« Phased-array coils add another wrinkle to testing.

* My terms
— Caoil: a single entity that we use to excite or
receive RF.

— Coil element: one component of a coil (may be a
loop, or what one might call a “coil” of wire).
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Signal (arb

Spatial position (arb units)

How many of these coils are PA?
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+ Signal is intrinsically non-uniform.
* “Independence” of different channels allows for adaptive
reconstruction/pMRI (noise may be intrinsically non-uniform).

Runge, et al. The Physics of Clinical MR Taught Through Images, 3 ed
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“It is recommended that the qualified medical physicist/MRI
scientist perform a more detailed assessment of coil performance
by measuring SNR for each element of an RF array coil in a
manner similar to the surface coil SNR assessment.”
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(8-channel coil example)

One fluky element

Two fluky elements
014
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One Completely Dead Element < anasak, Radiographi
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50% of Brain w/wo contrast
on older GE scanner (more
on our other 3T scanner.)
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Point #1: “I bought it, | have a service contract, so it should be exactly in
spec.”

VS.

Point #2: “Our schedule is backing up, and it more or less works.”
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Ok...so let's test every
coil element.

How much time have
you got to assess ALL
elements?

What is your strategy
for assessing all
elements?
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Do you understand your vendor test? Does it matter?
Is it available to you (e.g., service key)?
What if the coil barely passes or fails spec?

If SNR fails using your own test, and it passes the vendor test, what are
you going to do about it?

Can you test SNR efficiently w.r.t. time?

Do you have the needed analysis software (e.g., ImageJ, or something
else)?
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Maybe | don’t want to test all elements. Can | look at PA images globally?
Can | assess element failure in some other way?

PIU — uniformity correction may be necessary for coil to pass ACR.

« It is possible for ACR uniformity to pass yet equipment is faulty.

« ltis possible for ACR uniformity to fail (barely) yet equipment is “fine”.
“Lack of image intensity uniformity suggests a deficiency in the scanner,
often a defective coil or problem with the radiofrequency
subsystems.”
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« Spatial distribution different, even with filter

« Even less PIU sensitivity in general for higher
numbers of elements.
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« Reproducibility of phantom position: put together a rig to do this if there is not a
standard holder available.
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+ Problems with global SNR tests: reproducibility in ROI size and position may introduce
variance for some coils.

+ Well-documented statistical
principle: mean signal less
variable for larger ROIs >
standard error of mean

OSEM =
Vn

n=# of pixels
o <lgy>-<lg;>

* Oar
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Moan Sigeel vs AON radu Moan Sigeel vs AON radu

~1%

~40%

32-channel coil

8-channel coil

| previously showed two different
Tx/Rx scans at 3T..

Uniformity/SNR depends on the
“juice”.

Signal variation > keep the
same size.

Very important to use the same
phantom over and over again.
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+ Noise ROIs: what's going on outside of the phantom?

+ Is your phantom sloshing around?

+ Use of noise scans..,.are the parameters for your scan the same as for
your signal scan?

+ Is it the same as you used last time?
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Coils have intrinsic signal and noise properties associated with good clinical function/quality.
— magnitude and spatial dependencies

Coils may experience a change in signal and noise properties when clinical function falters.

Can we detect that change?

Use of relative measures vs. absolute measures...(compared to baseline).
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Questions?
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