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DBT Supplement to the ACR DM
QC Manual

Douglas Pfeiffer, MS, FACR, FAAPM
Boulder Community Health

DBT Accreditation

‘The FDA has approved the ACR to begin to accredit all previously FDA-approved DBT systems beginning April 9, 2018. Your facility has been identified as
having a DBT unit(s) that received an extension of your MQSA certificate from the FDA to include this DBT unit(s). You must now accredit your DBT unit{(s)
with the ACR. You will begin the accreditation process of your FDA-approved DBT unit(s) based on your facility's MQSA certificate expiration date.

pi add the DBT unit(s) to your accreditation at the time of
renewal. Your facility must renew th for all your existing units, as well as accredit your DBT unit(s) at this time. Once
Your units will ACR expiration date that i three y your current expiration date.

by i i ith the ACR must add the DBT unit(s) to your accreditation
during this current reaccreditation (renewal) process. Once approved, all of your units will receive an ACR accreditation expiration date that is three
years from your current expiration date.

. facilities han 13 month: add the DBT unit(s) to their itation at the time of
renewal.

When your appl for your DBT unit(s) you must upload the MQSA Certification Extension Approval Letter from the FDA
that you received when your certificate was extended to include your DB unit(s), as well as the Medical Physicist Equipment Evaluation.

Please call the ACR at (800) 227 6440 if you have questions. Thank you for continuing your support of quality mammography by accrediting with the ACR.

Background

» The Digital Mammography QC Manual took much
longer to get approved than anticipated
« DBT came into being during the approval process
« Manufacturer DBT QC poses many of the same
issues that were presented by manufacturer FFDM
QC manual
» ACR desired to include DBT in the DM Manual
» ACR and the Committee on Quality Assurance in
Mammography had a choice
= Delay approval and include DBT
= Proceed with approval and deal with DBT later
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So here we are...

» Approval proceeded — and later is now

MQSA National Statistics

Certiied faciltes, as of October 1, 2017 o | FFDM

Certfication statistics, as April 1, 2018

Total certfd fcitis/ Totalaccrdied nts smsee0 o 689
Certified facilities with FFDM? units / Accredited FFDM units 8,606 /12,750
Cortifed s with DB uni/ Accrcited DB units sressm © DBT
FY2018 inspection statistics, as of April 1, 2018 o 3 1 %
Facitios rapecied asm
e ————
Love 1 vioation »  ° 0.5%
Level 2 violation® 122%
Love 3 vioation x
Percent of inspections with no violation 87.2%
Total annual mammography procedures reported, as of April 1, 20181 39,332,300

Typo in the quiz! Answer D and move on!

Current Status

 Supplement has been drafted

 Supplement has been provided to MITA for
comment

» ACR has responded to MITA comments and
made changes as appropriate

« Supplement has been submitted to FDA as an
application to be an alternative standard

« Supplement is currently under review by FDA

« There will probably be changes based on the
FDA review and comment
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Required Tests

Test
Technologist Tests
1. ACRDM Quality 4 v v v v v
Z T
Erasure (if appiicabie)
[—3 Gompression Thicknessndicator |
[} 4
5. Acquisition Workstation (AW) Monitor QC T
. Monitor QC v
7. Film Printer QC (if app} v
8. Viewbox 4
9. Facility OC Review 4
10. 4
7T Tbraton 7
“Foliow the 2D procedures outlined in the 2016 ACR Digital Mammography QC Manual
TFHVL and KVp tests must targetand filter dfor DBT

Test
Medical Physicist Tests
T 7
7 ACROM Qualty v v v | v 4 v
3 7
7. Automatc Exposure Control System 4 4 7 7
Performance
[5 Average Glanduiar Dose 4 v 7
& UnitCheckiist v v 7 4
7 Computed 7
T AcquisT TAW) Moniior GC 4
g MonitoraC 7
T0. Film Printer GC (700 7
™ e Progam | 7 v v
T Dispiay Device 7
Program
[ 73 Manufacturer Cailbration 7 v v 7
T4.DBT Volume Coverage 4 7
MEE or B s
Value Layer) Assessment
[ MEE or Troubleshooting- Kvp Accuracy and |
Reproducibil
[EE o Trotleshesimg-Cammaton 1
Assessment
“Follow the 2D procedures outiinedin the 2016 ACR Digital Mammography QC Manual

TFHVL and kVp tests must include kVp, target and filter combinations used for DBT

RT Tests - ACR Digital Mammography
(DM) Phantom Image Quality

Performed weekly

Must use ACR DM Phantom
Align to chest wall

Compress

= Approximately 5 daN

= Engage AEC

= Be consistent

Use clinical DBT factors for 4.2
c¢m 50/50 breast

= Use AEC

Use combo mode if used clinically
If synthesized 2D used, create
that image




New Phantom

Cousins
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19.0 £0.1 om

Depth of CNR Cavity = 0.1.2.0.005 em

Totat Thickness Undor Insert
“3osem

Total Thickness =
410+0.03 cm
310201 cm

O Q

20+005cm

ONR Cavity (01 + 0,005 cm Deep)

Milled out wax insert

Centered Left: hy/
@

130 cm
(+0.08,-0.00 cm)

104008

el

s

+ Waxinsert well depth : 20005 cm (& 2 mils)
+ Waxinert well width and length : 10,04/ -0.00 em
+ CNR cavity depth  £0.005 em (s 2 i),

+ ONR diameter :£0.05 cm.

-

Jroz00sem
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Specks are lime glass spheres

Phantom Scoring

Test Object Full Point Half Point
Fibers (6) « Full length visible (=8 mm long) « Atleast half of length visible (=5 and <8 mm long)
« Correct location + Correct location
« Correct orientation « Correct orientation
« 1 break allowed (must be < width of fiber) | 1 break allowed (must be < width of fiber)
Speck « 46 specks visible « 2- 3 specks visible
Groups (6) | , gorrect locations « Correct locations
Masses (6) « Density difference visible  Density difference visible
« Border is continuous and generally circular | « Border is not continuous or generally circular (2 %
(2 % border visible) and < % border visible)
« Correct location « Correct location

RT Tests - Phantom

» Score at AWS, or at RWS if
necessary |
- In DBT stack, find the slice that E
best demonstrates the test
objects
= Can use slabs if slices not
available

» Optimize WW/WL to visualize
test objects
» Observe the image for artifacts




RT Tests - Phantom

« Must be able to see
2 fibers
3 speck groups
2 masses
No clinically significant artifacts
Artifa s prominent as (or more
prominent th‘fmg the visible test objects in
the phantom image
Artifacts obscure test objects in the
phantom
Artifacts could affect clinical
interpretation
ass/Fail
Corrective action prior to clinical use
Repeat scoring for synthesized 2D, if
applicable

_ 1. ACR DM Phantom Image Quality ooty -“

Image Mode :0.:0 s 67 087 05
Facilty Room D
e & oot

Radiologie Technologists Section 3 7 FoRS 0BT ORAST 0100111
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RT Tests - Visual Checklist

« Must be performed monthly

» Nothing magical

« Are all of the buttons buttoning and all of the
whistles whistling?

- Have divided tests into critical and less critical
categories
o Critical items must be repaired prior to clinical use
o Less critical items must be repaired within 30

days

4. Visual Checklist o) -N
Image Mode 2,20 wassencaroo7 41
»

RT Tests - Facility QC Review

» Must be performed quarterly
- Essentially the same as in the DM QC Manual
+ Adds in DBT imaging modes




_ 9. Facility QC Review Quarterty -N

Image Mode o, 20.wson o7 co7)
Facilty Date ot aC tg

1 Roviow Medica Physics Surveys and Resuts (]

DDDDDDDDDDDDUUUUUU

Radiologi Technologists Secton

&
H
§
£
i

Facillty Date of C g

10, Notablefidings during QC mesting

1. Homs for qualityimprovement from QC Mesting

12.Other GC Notes.

overan passrai ]

Radioogic Technologists Section 3 TECH FORWS BT DRAT 2080111

RT Tests - Manufacturer Calibrations

» Must be performed at the frequency specified by
the manufacturer

» Must follow manufacturers procedures and
recommendations

» Document performance of the calibration
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MP Tests - ACR Digital Mammography
(DM) Phantom Image Quality

Performed weekly

Must use ACR DM Phantom
Align to chest wall

Compress

= Approximately 5 daN

= Engage AEC

= Be consistent

Use clinical DBT factors for 4.2
cm 50/50 breast

= Use AEC

Use combo mode if used clinically
If synthesized 2D used, create
that image

MP Tests - Phantom

» Score at AWS, or at RWS if
necessary
» In DBT stack, find the slice that |
best demonstrates the test :
objects
= Can use slabs if slices not
available

» Optimize WW/WL to visualize E
test objects i
» Observe the image for artifacts

4/7/18
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MP Tests - Phantom

- Distance measurement

MP Tests - Phantom

Must be able to see

= 2 fibers

= 3 speck groups

= 2 masses

No clinically significant artifacts

= Artifacts are as prominent as (or more prominent than) the
visible test objects in the phantom image

= Artifacts obscure test objects in the phantom

= Artifacts could affect clinical interpretation

= Pass/Fail

Measured distance must be 70 mm + 14 mm

Corrective action prior to clinical use

Repeat scoring for synthesized 2D, if applicable

_ 2. ACR DM Phantom Image Quality

Facyvamo 10A0 10t 000020
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MP Tests - Spatial Resolution

Use

= ACR DM Phantom

= Line pair pattern up to 10 Ip/mm
Place phantom reversed from
normal

Please pattern on phantom at 45°
to A-C axis

Compress lightly

Make DBT exposure using manual
techniques as close as possible to
phantom techniques

Repeat for all targets used
clinically for DB’

MP Tests - Spatial Resolution

« Record the highest frequency
for which at least half the
length of the lines can be
continuously resolved in each
image

- Ensure that the polarity of the
lines does not reverse

 Must visualize > 3.0 Ip/mm

« Corrective action within 30
days

4/7/18
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MP Tests - Automatic Exposure Control

System Performance

» Use
= Approximately 2, 4, 6 cm of tissue-
equivalent materia
- BR-12, BR-50, acrylic, salami...
« Center 2, 4, 6 cm at chest wall
» Compress
= Phantom thickness
s ~5daN
= Engage AEC
= Be consistent
o If apﬁlicable, center AEC detector
on phantom
« Expose using clinical settings

MP Tests - Automatic Exposure Control
System Performance

« Place ROI g - (Mean Bkgd Signal - DC of fset)
N - Std Dev of Bkgd
E Apﬁroxmlately 3 cm from chest
wall edge

= Centered laterally
» Calculate SNR
= SNR is not strictly defined for DBT
images
= Values should remain consistent s
year-to-year if the AEC is
performing consistently
* SNR @ 4 cm = 40
» SNR @ 2, 6 cm >285% of prior
year
» Corrective action within 30 days

_ 4. Automatic Exposure Control System Performance -'l

AEC Thick
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MP Tests - Average Glandular Dose

Protect the detector
Dosimeter is placed
= 4.2 cm above breast support

+ Or inverse square correction to 4.2 cm
= 4 cm in from chest wall edge
= Centered laterally
Select target, filter, kVp as used for
phantom imaging
Select mAs as close as possible to
phantom value
Perform manual DBT exposure
= Tube parked at center position, if possible
Repeat for combo mode technical
factors, if applicable

.

.

.

.

.

.

MP Tests - Average Glandular Dose

« Calculate average glandular dose using Dance

D= Kgcs
D= Average Glandular Dose (mGy)
K= Entrance Exposure (mR)
g= g-factor for breast simulated with acrylic or BR-12
c= c-factor for breasts simulated with acrylic or BR-12
s=_s-factor for clinically used spectra
~ s-factors for
TargetFilter sifactor
gis the incident air kerma to mean glandular dose conversion factor oo 1000
¢ corrects for any difference in breast ition for 50% glandularity Vo o
R 001
gefactor *c.actor - .16 mGyIR for Acrylic Rl I
HEest ) [ HVL (mm Al) RiAg 1087
tem) | 03 | o035 | o4 | oss | os | oss | os WiRn o
42 | e | tes | 20w | 221 | zaw | 2w | zem WA 05 mm) s
A 07 ) o2
wig o

MP Tests - Average Glandular Dose

+ AGD =< 3.0 mGy
= Single DBT view
> Combined 2D, DBT view (“combo”)
= Correction prior to clinical use
» Compare measured dose to system-reported
dose
= Must agree +25%
= Correction within 30 days

4/7/18
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MP Tests - Unit Checklist

» Nothing magical

« Are all of the buttons buttoning and all of the
whistles whistling?

- Have divided tests into critical and less critical
categories
o Critical items must be repaired prior to clinical use

o Less critical items must be repaired within 30
days

16



MP Tests - Manufacturer Calibrations

» Must be performed at the frequency specified by
the manufacturer

» Must follow manufacturers procedures and
recommendations

- Document performance of the calibration

MP Tests - DBT Volume Coverage

» Use
= ACR Digital Mammography
Phantom
> Two 0.1 mm thick sheets of Al
« Select the largest receptor size
and paddle
« Position phantom rotated 180°
= Place 1 sheet Al under phantom
= Place 1 sheet Al on top of phantom
» Perform DBT exposure

4/7/18
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MP Tests - DBT Volume Coverage

- Intent is to ensure that the depth of the breast is
fully images
« Criterion
= Must verify that both the top and bottom Al sheets
appear well defined in a slice

18



14. 3D Volume Coverage for DBT

it [ ——
|

Medical Physicist's DM and DBT QC Test Summary -N

P R—— oty
S—— R

Sy Tyon e

PPt o g
" ac TestResuts
B [ o 2] oxr [mem .
(R P

Medical Physicist's DM and DBT QC Test Summary (cont)

Corrective Action Summary*

Modical Physiciss Socion e o e ey o1
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Other Questions

» Timing?
= Hard to say. FDA review continues.
= Once approved by FDA, ACR will integrate
su%]i)lement into 2016 manual and reissue a new
publication that covers both DM and DBT... hopefully
before Penny Butler retires this summer
» Who can use it
= After approval by FDA and implementation by ACR,
any facility doing FFDM or DBT can use the new
manual
+ Per MQSA Hotline: CESM “is an interventional
procedure and therefore, [sic] not subject to the MQSA
regulations”

Thank you!

4/7/18

20



