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ACR MRI Accreditation Program

MRAP Overview
= Six modules: Head, Spine, MSK, Body, MRA, Cardiac

= Allows accreditation of whole body, dedicated MSK and
certain specialty MRI systems.

= Large ACR MRI phantom

= Small ACR MRI Phantom added for use in small bore
orthopedic MRI systems

ACR MRI Program
MRAP Overview

Accreditation submissions:
1. Physicist/MRI Scientist’s Annual Equipment Evaluation report
* System tests including all RF coils
* Technologist QC Program review
* MR Safety Assessment
2. Clinical images depending on module selection

3. Phantom images — large or small phantom depending on
module and system design
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ACR Breast MRI Program

BMRAP Overview
Separate program established in 2010

Accreditation submissions:
1. Physicist/MRI Scientist’s Annual Equipment Evaluation report
* System tests including all RF coils, breast coil
* Technologist QC Program review
* MR Safety Assessment

2. Clinical case (bilateral) BI-RADS category 6: known,
enhancing, biopsy-proven malignancy

3. Phantom images — not currently submitted.

Breast MR Imaging Systems

Dedicated breast MRI systems: ARG
B .

Whole body MRI systems:
~ detachable table-top breast coils

www.auroramri.com

~ dedicated tables with integrated breast coils

\ o -
xS
| . =
] <l
.
www.invivocorp.com/coils/ www.sentinellemedical.com/products.html
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Breast MRI Technical Requirements

1.5 or 3T MRI systems

= Dedicated breast MRI system or whole body MRI system with
breast imaging capability

» Dedicated breast coil capable of simultaneous bilateral imaging

= Table top coils or detachable breast table with integrated imaging
and biopsy coils

» Modern breast coils are phased array to improve speed and SNR

MR Annual Equipment Evaluation Summary Form

Available under Gather Data section, required to include in the
Physicist/MRI Scientist’s annual report:

m Equipment Evaluation Summary of all tests
m Evaluation of Site’s Technologist QC Program
m MR Safety Program Assessment
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MR Annual Equipment Evaluation Summary Form

MRI Equipment Evaluation Summary MRI Safety Program Assessment Checklist
Site Report Date:
System MRAP Survey Date: .
SystemBMRAPE,______ I Site
MR System Manufacturer: Model
g;:::tzms'“ﬂmmSm"“ The site’s written MRI safety policy addresses the following:  YesINo/NA
Designated MR medical director
s . wf"l"fl?"""\" Evaluation Tests passiFailiNA 2. Site access restiictions (MR zones)
2 Cilrl\::-f P,eqjanw“"‘o” ceuracy 3. Documented MR Safety educationftraining for all personnel
3. Transmitter Gain of Attenuation 4. Patient and non-MR personnel screening
4 Geametic Aocurscy Measuements” S. Pediatric patients
5. Hiah Conirast Spatisd Resolonion® I M h
6. LlowContrast Cetectabille” 6. agnet quenc
;‘ Adtifact Evaluation |7. [Civogen safety
. Film Printer Quality Control (if applicable) 7
8 Yisual Cheeklist g S:’g\‘:::l;::zms and staff
10, Magnetio Field H I
" Methed of Testing [ 11. Contrast agent safety
L Sdee-Posivian Aocursce” i
12, e Thinkness Aocurscy” 12. Sedations
13, Radiofrequency Coil Checks I 13 ghenmal burnsd J
Wete all clinicall d coil: 1 [YesiNo] = 14. Emergency code procedures
. :’;ﬂs the breast coil evaluated? [Yesthomal [ |15. Device andobject screening
b. Volume Cail Percent Image Uniformity (PIU) | 16. Designla(ion of MR safe!‘MF} conditional status
. Percent Signal Ghosting (FSG) |17, Reporting of MR safety incidents or adverse incidents
1; ?ét;:?v‘v [g‘mimllsuil‘t! CO":'D‘ 18. Patient communication
3 afety Program Assessment I N .
©terte thot inr e |13, Infection control and medical waste
. Evaluation of_sill's Technologist QC Program Passi Fail ACR criteria for compliance: YesiNolNA
! gi‘r'&'l 'a;:gxi lic;suu:r;w Accuracy fweehd 1. Written policies are present and readily available to facility staff.
3. Transmitter Giain of Attenuation dreeti/ 2. ‘Written policies are reviewed and updated on a regular basis
4. Geometric Accuracy Measurements freeddy il ; ing si
B Figs Conriet Spadal Resokticn frantet 3. Facility has appropriate MR safety warning signage and methods of
6. Low-Contrast Detectabilty fveeiy} controlled access.
7. Adifact Evaluation Jweeti] i :]
8. Film Printer Quality Control [if applicable] Areetd] Overall PassiF ail
9. Visual Checklist fweetity |
Comments
Hical Physicist’s or MRI Scientist's R dations for Quality Improveny

ACR MRI Programs:
Statistics as of May 1, 2018

Active* Accredited
Units Facilities Units Facilities
Breast MRI 2055 1849 1889 1804

Program
MRI Program 9376 7312 9143 7203

*Active: Includes accredited units/facilities and those in the accreditation or renewal process
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2015 ACR MRI Quality Control Manual

= Update of 2004 QC Manual
= Interslice RF interference test removed

= Magnetic field homogeneity assessment: alternative
methods described

= MRI safety program assessment: new checklist
= Other changes and additions to improve clarity

2015 ACR MRI Quality Control Manual

ACR

RADIOLOGY
DUALITY = Oun Mz

Radiologist’s section
2015

Technologist’s section Magnetic Resonance Imaging

Medical Physicist’s section

QUALITY CONTROL MANUAL

Quality control program and medical
physicist involvement essentially the same
for both programs MRAP and BMRAP

Radiologist’s Section
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MR Accreditation Program
Testing Instructions

Combines the instructions necessary for
the clinical exams, phantom testing and

American College of Radiology

general submission. MR Accreditation Program

= Includes content of former Clinical Testing [nstructions
Image Quality Guide )

» Includes content of former Large and @

Small Phantom Testing Instructions

ACR MR Accreditation Program
Testing Instructions,
wwwe.acr.org, May 28, 2017.

MR Accreditation Program
Large Phantom Test Guidance

Provides information about the large phantom
Phantom Test Guidance for
tests Use
= Purpose of each test of the '-a"?jr"t"t:‘; Phantom
» How the measurements are made A
= Clarified action criteria for images submitted reneReY
for accreditation: MRI
cc A ” Accreditation
- Recommended values ““should be within... Program
- Failure limits “will fail if outside these _
limits. .” Phantom Test Guidance for Use

of the Large MRI Phantom,

. . . www.acr.org, April 17, 2018.
= Causes of failure and corrective actions 9. AP
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MR Accreditation Program
Small Phantom Test Guidance

Provides information about the small phantom

tests Phantom Test Guidance for
Use
] Purpose Of each test of the Small MRI Phantom
for the
= How the measurements are made
: . . : . ACR
= Clarified action criteria for images submitted RADIREEEY
for accreditation: MRI
cc T ” Accreditation
- Recommended values ““should be within... Program
. Failure limits “will fail if outside these
Iimits 7y Phantom Test Guidance for Use
of the Small MRI Phantom,
= Causes of failure and corrective actions www.acr.org, April 17, 2018.

Action Criteria: Geometric accuracy
ACR large phantom

m All measured lengths in ACR T1 images should be within & 2
mm

m Images submitted for accreditation will fail if any length
differs more than + 3 mm

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.
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Action Criteria: Geometric accuracy

ACR small phantom

m All measured lengths in ACR T1 images must be within + 2
mm to pass accreditation

-
e
73 15N

Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Spatial Resolution

ACR Large Phantom

m Must resolve 1.0 mm or better on both the ACR T1 and T2
series

m [f the ACR T1 or T2 series fail, the site can pass if both the
Site T1 and Site T2 series pass

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.
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Action Criteria: Spatial Resolution

ACR Small Phantom

m Must resolve 0.8 mm or better on both the ACR T1 and T2
series

m [fthe ACR T1 or T2 series fail, the site can pass if both the
Site T1 and Site T2 series pass

Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Slice Thickness

ACR Large Phantom

m Should be within 5.0 £ 0.7 mm on ACR T1 and T2 series.
Images submitted for accreditation will fail if greater than
5.0+ 1.0 mm

m If either of the ACR series fail, the site can pass if both the
Site T1 and Site T2 series pass

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.

10
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Action Criteria: Slice Thickness

ACR Small Phantom

m Should be within 5.0 £ 0.7 mm on ACR T1 and T2 series.

Images submitted for accreditation will fail if greater than
5.0+ 1.0 mm

m [f either of the ACR series fail, the site can pass if both the
Site T1 and Site T2 series pass

o,

- N
Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Slice Position Accuracy

ACR Large and Small Phantoms

m Magnitude of each bar length difference should be <5.0 mm
m Must be <7.0 mm to pass accreditation

m Bar length differences > 4.0 mm can affect slice thickness
and LCD scores

A L

e

Phantom Test Guidance for Use of the Large/Small MRI Phantom, www.acr.org, April 17, 2018.

11
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Action Criteria: Percent Image Uniformity

ACR Large Phantom

m For systems less than 3T: ACR T1 and T2 series PIU should
be >87.5% and will fail if <85%.

m PIU for 3T systems should be >82.0% and will fail if < 80%.

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Percent Image Uniformity

ACR Small Phantom
m ACR T1 and T2 series PIU must be >85%

Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

12
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Action Criteria: Percent Signal Ghosting

ACR Large Phantom

m Percent signal ghosting (ghosting ratio) of the ACR T1
series should be <0.025 (2.5%)

m Images submitted for accreditation will fail if > 0.030
(3.0%)

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Percent Signal Ghosting

ACR Small Phantom

m Percent signal ghosting (ghosting ratio) of the ACR T1
series must be > 0.030 (3.0%) for images submitted for
accreditation

Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

13
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Action Criteria: Low Contrast Detectability

ACR large phantom

m For systems less than 3T: ACR T1 and T2 series total LCD
score should be >9 spokes but must be at least 7 to pass.

m For 3T systems the total LCD score for both series must be at
least 37 to pass.

m [f either of the ACR series fail, the site can pass
if both the Site T1 and Site T2 series pass

Phantom Test Guidance for Use of the Large MRI Phantom, www.acr.org, April 17, 2018.

Action Criteria: Low Contrast Detectability

ACR small phantom

m ACR T1 and T2 series total LCD score must be at least 9
spokes

m If either of the ACR series fail, the site can pass if both the
Site T1 and Site T2 series pass

Phantom Test Guidance for Use of the Small MRI Phantom, www.acr.org, April 17, 2018.

14
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2015 ACR MRI Quality Control Manual
Table 1. Recommended slice of the ACR large MRI phantom to use for
I 1 d weekly low-contrast detection QC and typical number of spokes visible
nciudacs in the recommended slice and on all slices as a function of magnetic
. field strength.
recommended slice - -
Contrast Detectabilit
# for Weekly QC Recommendations by Field Strength for
. Large ACR Phantom for the ACR T1 Series
and typlcal IOW' Field Strength Recommended Typical number of Total number of
weekly QC slice # spokes visible in spokes on all slices
contrast scores by — — m-nmmm:ni QC slice -
field strength. 03 T 5.7 21
0.5 10 6-9 27
0.7 10 6-8 31
1.0 9 7-8 34
— 8 6-9 36
2.0 8 9-10 38
3.0 8 10 40
ACR MRI QC Manual, 2015, American College of Radiology.

Documentation updates

FAQs : updated more frequently than other program documentation

02 | Frequently Asked Questions

« MRI Accreditation Program FAQ Updated 5-30-18
« General Accreditation FAQ

02 | Frequently Asked Questions

« Breast MRI Accreditation Program FAQ Updated 10-4-17
« General Accreditation FAQ

https://www.acraccreditation.org/Modalities/MRI
https://www.acraccreditation.org/Modalities/Breast-MRI

15
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New FAQs

Change in practice: Increased use of software to perform automated phantom
QC measurements. Automated SNR measurements are less subjective and
less sensitive to slice positioning than LCD scoring.

2015 ACR QC Manual

New FAQS

LCD COI’I‘elatGS Wlth SNR Number of Low Contrast Detectability Spokes

Total Number of Spokes Perceived
in All LCD Inserts

500 2000
Signal-to-Noise Ratio

Figure 10. Relationship between the total number of low-contrast spokes (in slices
8-11 combined) perceived on the ACR large phantom and the signal-to-noise ratio.
Automated SNR measurement method The shaded area represents +1 standard deviation in total spoke score. The number
used by one facility of spokes visualized can also be degraded by poor positioning or image artifacts.

2015 ACR QC Manual
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New FAQs

FAQ: Is it acceptable to measure SNR for daily/weekly QC
instead of recording an LCD score?

Answer: Yes, SNR is an acceptable alternative to LCD
scoring for daily/weekly phantom QC. However, LCD scores
must be included in the Annual System Performance
Evaluation.

https://www.acraccreditation.org/How-To/MRI-Accreditation-FAQ

Planned Program Changes

1. ACR Large and Small MRI Phantom re-design

= Geometric accuracy section: the grid insert is designed to guide the
phantom diameter measurements in order to assess geometric
accuracy.

* Manufacturer running out of material

» Insert re-design made of acrylic with equally spaced holes to guide
measurements

17
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Large Phantom Inner Diameter = 190 mm

Large MRI Phantom:
geometric accuracy

-

| \ insert
/ / o\
/ £ \
I 140.00 mm 3 | \"‘..
[ y i 190 mm diameter
1500mm o e . —f%‘ 2somm |- 9 equally-spaced holes
; : 8 | 2.0 mm hole diameter
50.0 mm spacing
‘v.‘l‘ ’/“
\ /
/ L] L]
11.7 mm %1.7"'"
4 I mm
' e Current design
Small MRI Phantom:
geometric accuracy
Small Phantom Inner Diameter = 100 mm inse rt
12 Smm
500 mm
/ 30 mm 100 mm diameter
9 equally-spaced holes
15.0 mr 2.0 mm hole diameter
\ 25.0 mm spacing
70.71/nm
1 Bk

‘k

Current design

18
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Planned Program Changes

2. Re-design of the resolution pattern

= Currently the ACR Large phantom includes 1.1, 1.0 and 0.9 mm
hole patterns.

= Addition of 0.8 mm pattern

= Resolution Pass/Fail limits will not change.

Planned Program Changes
3. Development of a Medium MRI Phantom

= Large ACR phantom is too large to fit into many GHiN
modern phased array brain coils. o S
* Medium phantom diameter = 165 mm
* Phantom will also include the re-designed -
geometric accuracy and resolution inserts. 2 s
= Pass/Fail limits to be determined. / g
. Status:' Request for Intent recently submitted to Medium Phantom
potential phantom manufacturers Prototype

19
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Medium MRI Phantom:

Medium Phantom Inner Diameter = 165 mm .
geometric accuracy
[ N insert

-\

T N\
120.00 mm [ \

:
T _ 165 mm diameter
113.14 mm £ | 9 equally-spaced holes
120.0 mm o -
° ° g | 2.0 mm hole diameter
40.0 mm spacing

I 80.0 mm

Planned Program Changes
4. Incorporate Breast MR Accreditation into the MRAP
program

= Breast MRI will become a 7th Module in the MRI Accreditation
Program

= Details to be developed over the next 1-2 years

20
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Summary

ACR has revised guidance documents for the MRI and
Breast MRI Accreditation Programs.

2015 ACR MRI QC Manual was updated to improve
instructions.

Large and small phantom test documents now clarify
phantom measurement recommendations and pass/fail limits
for accreditation submission.

Coming changes to the ACR MRI programs include changes
to existing phantoms, development of a medium phantom
that fits into modern phased array head coils, and
incorporation of Breast MRI as a new module in the MRI
program.

Thank Youl!
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