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DBT Supplement to the ACR DM 
QC Manual

Douglas Pfeiffer, MS, FACR, FAAPM
Boulder Community Health

DBT Accreditation

• ACR and State Accrediting Bodies are approved 
to accredit DBT systems, effective 4/9/2018

• More detail should be coming from ACR soon

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

• FFDM
▫ 68%
• DBT
▫ 31%
• F-S
▫ 0.5%

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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EVERYTHING 
I SAY FROM 
NOW ON IS 
SUBJECT TO 
CHANGE!

ACR DBT Tests - Technologist

ACR Fuji Aspire 
Cristalle GE SenoClaire GE Pristina

Hologic
Selenia

Dimensions
Siemens 

Inspiration
ACR DM Phantom 
Image Quality 
(includes artifact 
eval)

Weekly ACR MAP 
Phantom

Phantom IQ Test 
with MTD
Phantom IQ 3D 
Test

Phantom IQ 3D 
Test

Phantom Image System Image 
Quality

Weekly 
Homogeneity

Flat Field 3D Test Reconstructed 
Image Uniformity

Artifact Evaluation

CNR and MTF 
Measurement with 
MTD

SNR and CNR 
Measurements

Grid Texture Test

Visual Checklist 
(includes DBT 
items) 

Visual Checklist Visual Checklist

AOP 2D and SNR 
Check with MTD
AOP 3D Check

AOP 3D Check

Manufacturer 
Calibrations (if 
applicable)

Geometry 
Calibration

Comparison of Manufacturer DBT 
Tests – Medical Physicist

ACR Fuji Aspire 
Cristalle GE SenoClaire GE Pristina Hologic Selenia

Dimensions
Siemens 

Inspiration

ACR DM Phantom Image 
Quality (includes artifact, 
SNR, CNR & geometric 
accuracy assessments)

Phantom IQ Test with MTD ACR phantom score 3D Phantom Image Quality 
Evaluation

System Image Quality

Phantom IQ 3D Test
SNR and CNR 
Measurements

Geometric Accuracy in X 
and Y direction

Artifact Evaluation and Flat 
Field Uniformity with MTD

Reconstructed image 
uniformity tests

Artifact Evaluation Artifact Detection

Spatial Resolution In-plane Resolution CNR and MTF measurement 
with MTD

Evaluation of System 
Resolution

Automatic Exposure Control 
System Performance 
(includes thickness tracking)

AEC Performance
AOP 2D and SNR Check 
with MTD
AOP 3D Check

AOP 3D Check Automatic Exposure Control 
Function Performance

Average Glandular Dose 
(includes reproducibility)

AGD Breast Entrance Exposure 
and Average Glandular 
Dose with MTD, 3D mode

Breast Entrance Exposure 
and Average Glandular 
Dose in 3D mode

Breast Entrance Exposure, 
AEC Reproducibility & AGD

Average Glandular Dose

Short-term Reproducibility

Unit Checklist (includes DBT 
items)

Phantom Unit Assembly 
Evaluation

DBT Volume Coverage Volume Coverage Volume Coverage

X-ray Field at Chest Wall Radiation Field

Missed Tissue at Chest Wall 
Side

Compression Paddle to MTD 
Chest Wall Alignment Test

Z-resolution Z-resolution

Grid Texture Test

Manufacturer Calibrations (if 
applicable)
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Required TestsRequired Tests for Imaging Modes Used on DM and DBT Systems
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Required Tests for Imaging Modes Used on DM and DBT Systems

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11

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 
cm 50/50 breast
▫ Use AEC

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

that image
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New Phantom

Cousins

Total Thickness = 
4.10 + 0.03 cm

31.0 + 0.1 cm

Cover =Nominal 0.3 cm

Screws

19.0 + 0.1 cm

CNR Cavity (0.1 + 0.005 cm Deep)

Depth of CNR Cavity = 0.1 + 0.005 cm

2.0 + 0.05 cm 

Centered Left to Right

2.5 + 0.05 cm

Milled out wax 
insert area

7.0 cm 
(+0.04, -0.00 cm)

Compensator = 0.023 cm

Wax = 0.70 cm + 0.02 cm

Milled out wax insert 
area

13.0 cm 
(+0.04, -0.00 cm)1.0 + 0.05  cm

ID Tag

ACR Phantom Prototype

Air Gap = 0.027 cm Nominal

Total Insert Depth = 0.75 cm

Total Thickness Under Insert 
= 3.05 cm

Test object distance from 
base of wax = 0.35 + 0.10 cm

1.0 + 0.05 cm

1.0 + 0.05 cm

9.5 cm

Tolerances (Insert Well & CNR Cavity)

• Wax insert well depth : ±0.005 cm  (+ 2 mils).

• Wax insert well width and length : +0.04 / -0.00 cm

• CNR cavity depth : ±0.005 cm (+ 2 mils).

• CNR diameter : ± 0.05 cm.



4/7/18

6

Specks are lime glass spheres

0.33                        0.28                     0.23                     0.20                      0.17                 0.14     (mm)

0.89                      0.75                      0.61                        0.54                    0.40                 0.30     (mm)

1.00                       0.75                     0.50                       0.38                     0.25                 0.20     
(mm)

Fiber Diameter

Speck Diameter

Mass Sliver Thickness

Phantom Scoring
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d. Masses  

i. Count each mass as 1 point if an object is visible in the correct location 
and the mass appears to be generally circular against the background (at 
least ¾ of the border is continuous and generally round).  

ii. Count a mass as ½ point if a mass-like object is visible in the correct 
location but does not have a generally circular appearance (greater than ½ 
but less than ¾ of a circle).  

e. Enter the final scoring result in each category (fibers, speck groups, and masses) 
on the form.  

11. See the ACR Digital Mammography Phantom Scoring Guide in Appendix II for 
examples on scoring. 

Table X. ACR DM Phantom Image Scoring Key 

Test Object Full Point Half Point 
Fibers (6) 
 

• Full length visible (≥8 mm long) 

• Correct location 

• Correct orientation 

• 1 break allowed (must be ≤ width of fiber) 

• At least half of length visible (≥5 and <8 mm long) 

• Correct location 

• Correct orientation 

• 1 break allowed (must be ≤ width of fiber) 
Speck 
Groups (6) 

• 4 - 6 specks visible  

• Correct locations 

• 2 - 3 specks visible 

• Correct locations 

Masses (6) • Density difference visible 

• Border is continuous and generally circular 
(≥ ¾ border visible) 

• Correct location 

• Density difference visible 

• Border is not continuous or generally circular (≥ ½ 
and < ¾ border visible) 

• Correct location 

12. If 2D add-on devices and/or 2D synthesized images are used clinically, repeat the 
above steps to score the resulting 2D images. 

Precautions and Caveats 

If any of these quantities are outside of the action limits stated below, the test should be 
repeated. Make sure the correct exposure mode has been used.  

Performance Criteria and Corrective Actions 

ACR DM Phantom 

1. Artifacts must not be clinically significant. This aspect of the test fails if artifacts are 
in a location that could impact clinical interpretation and:  

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

b. Artifacts obscure test objects in the phantom, or 

c. Artifacts could affect clinical interpretation. 

The cause of the artifact should be identified and isolated to determine if it originates 
from the x-ray system, the detector or the monitor. If the artifact is confirmed to 
originate from the detector, then a recalibration or flat-fielding of the detector may be RT 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 

test objects
• Observe the image for artifacts
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Slices Slabs

RT 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
• Corrective action prior to clinical use
• Repeat scoring for synthesized 2D, if 

applicable

1.  ACR DM Phantom Image Quality Weekly

Image Mode (2D, 2D w/Add-on DBT, DBT, 2D Syn)

Facility Room ID

MAP ID-Unit# (00000-00) - Unit Mfr & Model

P = Pass F = Fail
Analyses:

Fibers

Specks

Masses

Required:

Timeframe:

Full Point

Fiber score

Speck group score

Mass score

Overall Pass/Fail

AEC mode

Year

Date (month & day)

Tech Initials

Image receptor size

View or selected image

Target/filter

kVp

mAs

Action Limits

≥ 5 and < 8 mm long

2 - 3 specks

≥ ½ & < ¾ border

Re
su

lti
ng

Te
ch

ni
qu

es

Half Point

≥ ¾ border

Sc
or

in
g

AC
R 

DM
 P

ha
nt

om
 

≥ 8 mm long

4 - 6 specks

Fiber score must be ≥ 2.0; speck group score must be ≥ 3.0; mass score must be ≥ 2.0.

Required items must be corrected before clinical use.

ACR DM Phantom image must be free of clinically significant artifacts.

Artifacts P/F

 

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11
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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
▫ Critical items must be repaired prior to clinical use
▫ Less critical items must be repaired within 30 

days

4.  Visual Checklist Monthly

Image Mode (2D, 2D w/Add-on DBT, DBT, All)

Facility Room ID

MAP ID-Unit# (00000-00) - Unit Mfr & Model

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

P = Pass F = Fail NA = Not Applicable

Required:
Timeframe:  Action Limits

Sc
an

ni
ng

 
De

te
ct

or
 

Sy
st

em
(if

 a
pp

)

O
th

er

Smoothness of C-arm 
motion

Failures of critical items (*) must be corrected before clinical use; less critical items must be 
corrected within 30 days.

All items, both critical (*) and noncritical, must pass.

CR
(if

 a
pp

) Cassette holder and 
lock (small and large) *
Condition of imaging 
plates and cassettes*

Procedure Inspect the unit and evaluate the functionality according to the checklist below.

Year
Month

Date

Tech Initials

Cleaning solution 
available*

Ro
om

 
Cl

ea
nl

in
es

s

Locks (all) *

Collimator light working

DB
T

(if
 a

pp
)

DBT assembly moves as 
designed*

Breast support not 
cracked*

X-
Ra

y 
Un

it

Smoothness of 
compression paddle 

Paddles/face shields not 
cracked*

Indicators working

 

Mag stands and paddles 
free from dust

Room and countertops 
free from dust

Are cables safely 
positioned

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11

RT Tests – Facility QC Review

• Must be performed quarterly
• Essentially the same as in the DM QC Manual
• Adds in DBT imaging modes
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9.  Facility QC Review Quarterly

Image Mode (2D, 2D w/Add-on DBT, DBT)

Facility Date of QC Mtg

Reviewed
1. Review Medical Physics Surveys and Results

Room 1 Room 2 Room 3 Room 4 Room 5

Room ID

Date of last Medical Physicist (MP) survey

MP DM QC Test Summary reviewed by radiologist?

All MP corrective actions completed?

ACR DM Phantom Average Glandular Dose (mGy)

Fiber Score

Speck Score

Mass Score

2. Review Tech QC
Test Frequency Summary Comments from Last Quarter

1. ACR DM Phantom Image Quality Weekly

Date

Fiber score

Speck group score

Mass score

2. CR Cassette Erasure (if app) Weekly

3. Compression Thickness Indicator Monthly

4. Visual Checklist Monthly

5. AW Monitor QC Monthly

6. RW Monitor QC Monthly

7. Film Printer QC Monthly

8. Viewbox Cleanliness (if app) Monthly

9. Facility QC Review Quarterly

10. Compression Force Semiannual

11. Manufacturer Detector Calibration (if app)

Optional - Repeat Analysis As Needed % Repeats

3. Review and verify completion of all "Corrective Action"
4. Technique Chart review for each room (see MP report for recommendations) - (Annually)
5. Infection Control procedures followed
6. Offsite RW(s) & Film Printer(s) QC reviewed
7. Past and future service or service upgrades discussed (if app)

8. Past and future State and/or MQSA inspections discussed (if app)

9. Past and future ACR Accreditation issues discussed (if app)

Scores of most recent 
phantom image:

0

Room 1 Room 2 Room 3 Room 4 Room 5

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11

9.  Facility QC Review (continued) Quarterly

Facility Date of QC Mtg

10. Notable findings during QC meeting

11. Items for quality improvement from QC Meeting

12. Other QC Notes

Overall Pass/Fail

Required: Supervising radiologist and facility manager must review QC quarterly.
The test passes if meeting held.

Recommended:

Timeframe: Not applicable.

Lead Interpreting Radiologist Facility Manager (If App) QC Technologist

Action Limit: Technologist and supervising radiologist should review technique charts at least annually for each 
DM system.

signature signature signature

0

Fo
llo

w
-u

p 
Co

nf
irm

ed
   

 
(If

 A
pp

.)

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11

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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11. Manufacturer Calibrations (if applicable)
Image Mode (2D, 2D w/Add-on DBT, DBT)

Facility Room ID

MAP ID-Unit# (00000-00) - Unit Mfr & Model

DM (2D) or DBT

Frequency:

Year

Date (month & day)

Tech Initials

Name of Calibration

P = Pass F = Fail

Required:
Timeframe: 

Unit must pass manufacturer's prescribed periodic calibrations.
Failures must be corrected before further examinations are performed.

Action Limits

Manufacturer Procedure
Note:  See medical physicist and manufacturer for instructions (if any).
Frequency:  Per manufacturer recommendations (if app).

 

Radiologic Technologist's Section 3. TECH FORMS w-DBT_DRAFT_2018-01-11

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 

test objects
• Observe the image for artifacts
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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
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID
ACR DM Phantom Mfr and S/N Survey Date

Equipment: ACR DM Phantom (required) Phantom Setup: AEC mode:

Follow procedure in the Technologist's ACR Technique & Procedure Summaries: Paddle size (IR size):

• Use clinical technique for typical screening exam of 4.2 cm 50/50 breast Paddle type (reg or flex):

• Largest IR & paddle, 5 daN or 12 lbs, score on AW View or selected image:

• Adjust W/L to optimize test objects, zoom & pan entire image Compression force:

AEC cell position (if avail):

Phantom patient name: Target/filter (if app): kVp (if app):

Phantom patient ID: Density setting (if app):

Image sent to  which PACS? Mag factor (mag mode only):

0.0

Analysis

Required:

Timeframe:

Image receptor size

ACR DM Phantom image must be free of clinically significant artifacts.

Fiber score must be ≥ 2.0; speck group score must be ≥ 3.0; mass score must be ≥ 2.0.
MEE & Annual: SNR must be ≥ 40.0; CNR ≥ 2.0.       Annual: CNR must be ≥ 85% of previous year. 
Measured wax insert distance must be 70.0 ± 14.0 mm.
Failures of required items must be corrected before clinical use.

A
C

R
 D

M
 P

ha
nt

om
 

Ev
al

ua
tio

n

Phantom P/F

Mass score

Speck group score

Fiber score

Artifacts P/F

F F F

0.0

Mag Mode
2D

F F

F

F

C
N

R
 ≥

 -1
5%

 o
f 

P
re

vi
ou

s 
Y

ea
r (

P
/F

)

F

C
N

R
 fr

om
 P

re
vi

ou
s 

Y
ea

r
(if

 a
va

il;
 d

oe
s 

no
t a

pp
ly

 to
 

M
E

E
s)

F

Initiated (or updated) technologist's ACR Technique and Procedure Summaries form

#DIV/0!

DC offset (if applicable)

Parallel to A-C axis (mm)Distance 
Measurement

#DIV/0!SNR ≥ 40.0 (P/F)

F

Mean background signal

Mean cavity signal

#DIV/0!

0.00

Std dev of background

Calculated CNR

#DIV/0!Calculated SNR

CNR ≥ 2.0 (P/F)

SN
R

 &
 C

N
R

R
aw

 Im
ag

e
(d

oe
s 

no
t a

pp
ly 

to
 2

D 
Sy

n 
or

 
DB

T)

C
N

R
 L

ow
er

 L
im

it 
(8

5%
 o

f P
Y

)

Action Limits

F

Overall Pass/Fail

Meas = 70.0 ±14.0 mm (P/F)

≥ ¾ border

4 - 6 specks

≥ 8 mm long

Full Point

≥ ½ & < ¾ 
border

2 - 3 specks

≥5 & <8 mm

Half  Point
Fibers

Specks

Masses

#DIV/0!

Phantom Setup

Target/filter

0.0

R
es

ul
tin

g 
Te

ch
ni

qu
es

(if
 a

va
ila

bl
e)

kVp

mAs

Unit-indicated AGD (mGy)

00000 000

January 0, 19000
 0

Image Mode 
(2D, 2D w/Add-on DBT, DBT, 2D Syn)

Distance

Medical Physicist's Section 4. MP FORMS w-DBT_DRAFT_2018-01-11
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MP Tests – Spatial Resolution
• Use
▫ ACR DM Phantom
▫ Line pair pattern up to 10 lp/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 DBT

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 lp/mm
• Corrective action within 30 

days
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Spatial Resolution - Synthesized

FFDM standard = 4 lp/mm

3.  Spatial Resolution
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

Equipment: ACR DM Phantom, line-pair test tool Phantom Setup:

Place ACR DM Phantom reversed on breast support (wax insert away from chest edge) Paddle size (IR size):

Place bar pattern on top of phantom and under paddle at ~45o Paddle type (reg or flex):
Lightly compress paddle to touch bar pattern
Acquire "raw" images using manual mode closest to ACR DM Phantom technique

Overall Pass/Fail

Required:

Timeframe:  

Image Mode 
(2D, 2D w/Add-on DBT, DBT)

Mag factor

Target/filter

kVp

mAs

0

 0

January 0, 1900

00000 00

Failures must be corrected within 30 days.

Procedure

Action Limits

Line-pair score

S
et

up
 

Te
ch

ni
qu

es

For 2D, spatial resolution must be ≥ 4.0 lp/mm for contact mode and 6.0 lp/mm for magnification mode.

S
pa

tia
l 

R
es

ol
ut

io
n 

S
co

re

For DBT, spatial resolution must be ≥ 3.0 lp/mm for contact mode.

Mag Mode
2D

Contact

Chest Edge

~45o

Medical Physicist's Section 4. MP FORMS w-DBT_DRAFT_2018-01-11
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MP Tests - Automatic Exposure Control 
System Performance
• Use
▫ Approximately 2, 4, 6 cm of tissue-

equivalent material
� BR-12, BR-50, acrylic, salami…

• Center 2, 4, 6 cm at chest wall
• Compress
▫ Phantom thickness
▫ ~5 daN
▫ Engage AEC
▫ Be consistent

• If applicable, center AEC detector 
on phantom

• Expose using clinical settings

MP Tests - Automatic Exposure Control 
System Performance
• Place ROI
▫ Approximately 3 cm from chest 

wall edge
▫ Centered laterally

• Calculate SNR
▫ SNR is not strictly defined for DBT 

images 
▫ Values should remain consistent 

year-to-year if the AEC is 
performing consistently

• SNR @ 4 cm ≥ 40
• SNR @ 2, 6 cm ≥85% of prior 

year 
• Corrective action within 30 days

1863.9 / 29.3 = 63.6

4.  Automatic Exposure Control System Performance
Image Mode (2D, 2D w/Add-on DBT, DBT)

Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

Equipment: 2, 4, 6 cm of BR-12, BR-50 or acrylic Phantom Setup: Paddle size (IR Size):
Install small paddle (reg or flex)  (Use large if small not available) Paddle type (reg or flex):
Use regular or flex paddle used for most clinical imaging AEC cell position (if avail):
Set thickness at actual thickness of phantom (2, 4, or 6 cm) Mag setting:
Acquire images using clinical techniques Mfr DC offset, if app:
SNR data must be obtained from raw image Other settings:

AEC Thickness Tracking

*2D only

Analysis

*2D only

Required:

Timeframe:  Failures must be corrected within 30 days.

0.00

SNR
#DIV/0!
#DIV/0!
#DIV/0!

Mean 
Bkgd 
Signal

Std Dev
 of Bkgd

#DIV/0!
0.00

SNR Lower Limit 
(85% of PY)

0.0

Lowest Limit for 
SNR

MEE and Annual

0.0
0.0
0.0

Pass/Fail

Contact
Contact

Mag* 4

4
6

Mode SNR

#DIV/0!
#DIV/0!
#DIV/0!

AEC
Mode

Thick-
ness 
(cm)

Resultant Techniques

Annual: SNR must be ≥ -15% of previous year over the clinically used phantom thickness and imaging 
modes.

Annual

SNR ≥
-15% of PY (P/F)

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Thick-
ness 
(cm)

#DIV/0!

Previous Year 
(PY) SNR

40.0

Contact
6
4

Overall Pass/Fail

Action Limits

MEE and Annual: SNR must be ≥ 40.0 for 4.0 cm in contact mode.

#DIV/0!Contact 2

Procedure

Contact 

Target/
Filter

Indicat-
ed AGD 
(mGy)mAskVp

2

Density 
settingMode

Mag* 4
Contact

 0

January 0, 1900

Signal  and Noise Measurements

DC Offset
(if app)

0.00
0.00

0.0
0.000

00000 000

Setup Techniques

Medical Physicist's Section 4. MP FORMS w-DBT_DRAFT_2018-01-11
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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 
method

 DBT QC Supplement 
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10. Repeat steps 5 – 9 for the technique factors used in combination mode, if applicable. 

Data Analysis and Interpretation 

1. If necessary, correct the average exposure with the dosimeter’s appropriate energy 
correction factor. 

2. Determine the mR/mAs at the skin entrance. 

3. Calculate the total AEC exposure at the skin entrance by multiplying the mR/mAs by 
the mAs obtained during the AEC exposure of the ACR DM Phantom.  

4. Compute the average glandular dose using the following equation: 

𝑫𝑫 =  𝑲𝑲𝑩𝑩𝑲𝑲𝒐𝒐 
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 

a. K is the exposure in the absence of backscatter at the entrance surface of the 
breast. (The amount of backscatter in the described setup is small enough to be 
ignored while maintaining adequate accuracy for this test.)  

b. The factor g corresponds to a glandularity of 50%, and is derived from values 
calculated from Dance [5].  

c. The factor c corrects for any difference in breast composition from 50% 
glandularity. (See Table X and Table X; additional phantom thicknesses are 
provided if the medical physicist would like to determine dose for other breast 
thicknesses)  

d. The factor s corrects for differences due to the choice of x-ray spectrum (see 
Table X) [5, 6, 7, 8]. 

Table X. g-factor * c-factor * 8.76 mGy/R for Acrylic 

g-factor * c-factor * 8.76 mGy/R for Acrylic 
Breast 

Thickness 
(cm) 

HVL (mm Al) 

0.3 0.35 0.4 0.45 0.5 0.55 0.6 
2 2.944 3.301 3.639 3.945 4.226 4.490 4.720 

4 1.672 1.897 2.114 2.348 2.589 2.820 3.071 

4.2 1.609 1.828 2.037 2.261 2.499 2.736 2.972 

6 1.164 1.320 1.471 1.639 1.781 2.015 2.220 

8 0.847 0.967 1.087 1.195 1.315 1.483 1.647 
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10. Repeat steps 5 – 9 for the technique factors used in combination mode, if applicable. 

Data Analysis and Interpretation 

1. If necessary, correct the average exposure with the dosimeter’s appropriate energy 
correction factor. 

2. Determine the mR/mAs at the skin entrance. 

3. Calculate the total AEC exposure at the skin entrance by multiplying the mR/mAs by 
the mAs obtained during the AEC exposure of the ACR DM Phantom.  

4. Compute the average glandular dose using the following equation: 

𝑫𝑫 =  𝑲𝑲𝑩𝑩𝑲𝑲𝒐𝒐 
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 

a. K is the exposure in the absence of backscatter at the entrance surface of the 
breast. (The amount of backscatter in the described setup is small enough to be 
ignored while maintaining adequate accuracy for this test.)  

b. The factor g corresponds to a glandularity of 50%, and is derived from values 
calculated from Dance [5].  

c. The factor c corrects for any difference in breast composition from 50% 
glandularity. (See Table X and Table X; additional phantom thicknesses are 
provided if the medical physicist would like to determine dose for other breast 
thicknesses)  

d. The factor s corrects for differences due to the choice of x-ray spectrum (see 
Table X) [5, 6, 7, 8]. 

Table X. g-factor * c-factor * 8.76 mGy/R for Acrylic 

g-factor * c-factor * 8.76 mGy/R for Acrylic 
Breast 

Thickness 
(cm) 

HVL (mm Al) 

0.3 0.35 0.4 0.45 0.5 0.55 0.6 
2 2.944 3.301 3.639 3.945 4.226 4.490 4.720 

4 1.672 1.897 2.114 2.348 2.589 2.820 3.071 

4.2 1.609 1.828 2.037 2.261 2.499 2.736 2.972 

6 1.164 1.320 1.471 1.639 1.781 2.015 2.220 

8 0.847 0.967 1.087 1.195 1.315 1.483 1.647 
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Table X. g-factor * c-factor * 8.76 mGy/R for 50% Glandularity BR-12 

g-factor * c-factor * 8.76 mGy/R for BR-12 
Breast 

Thickness 
(cm) 

HVL (mm Al) 

0.3 0.35 0.4 0.45 0.5 0.55 0.6 
2 3.4164 3.7931 4.1435 4.4588 4.7567 5.0195 5.1421 

4 1.8133 2.0586 2.2864 2.5316 2.7857 3.0310 3.2762 

4.2 1.7292 1.9640 2.1847 2.4230 2.6700 2.9083 3.1536 

6 1.1826 1.3490 1.5067 1.6819 1.8746 2.0674 2.2864 

8 0.8585 0.9811 1.1038 1.2264 1.3490 1.5330 1.7082 

Table X. s-factors for Acrylic and BR-12 [5, 6, 7, 8] 

s-factors for Acrylic and BR-12 
Target/Filter s-factor 

Mo/Mo 1.000 

Mo/Rh 1.017 

Rh/Rh 1.061 

Rh/Al 1.044 

Rh/Ag 1.087 

W/Rh 1.042 

W/Al (0.5 mm) 1.134 

W/Al (0.7 mm) 1.082 

W/Ag 1.042 

Precautions and Caveats 

Current and accurate calibration of dosimeters is essential and required under the FDA 
MQSA Final Rule [1]. See the FDA MQSA Policy Guidance Health System [2] 
frequently asked questions on Air Kerma Calibration. It is well known that the energy 
response for ionization chamber-based air kerma measuring instruments is typically flat 
in the 20-40 kVp range. For solid-state air kerma measuring instruments however, the 
energy response is not flat and because of this, the air kerma readings from these 
instruments may need to be adjusted by an appropriate correction factor [9]. The 
correction may already be handled internally by the instrument or you may need to 
contact the instrument manufacturer for the correction factor.  

The medical physicist should ensure that the HVL has been determined for the 
target/filter and kVp combination used for DBT imaging during the MEE. 

If the facility has changed its target/filter and kVp combination for an average patient 
(and the corresponding HVL was not determined during the MEE) or if the medical 
physicist suspects that the HVL may have significantly changed since the MEE, the 
medical physicist should re-evaluate the HVL for use in the current Average Glandular 
Dose test. 

The previously published 1999 ACR Mammography Quality Control Manual [4] used a 
method adapted from Barnes and Wu to calculate average glandular dose. This method 

g is the incident air kerma to mean glandular dose conversion factor
c corrects for any difference in breast composition for 50% glandularity

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
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5.  Average Glandular Dose
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID
ACR DM Phantom Mfr & S/N Survey Date

Equipment: Dosimeter Dosimetry system:
ACR DM Phantom Calibration date:

Use the technique from the ACR DM Phantom image page. Correction factor, if app:
Measure mR/mAs or total exposure for dose calculation(s). SID (cm):
Make exposure measurements at 4.2 cm

Required:

Recommended:
Timeframe: 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Exposure #1 (mR)

Exposure #2 (mR)

Exposure #3 (mR)

Average exposure (mR)

Total exposure (mR)

Average entrance exposure - K (mR)

g-factor x c-factor x (8.76 mGy/R)

s-factor

Computed AGD (mGy)

Exposure/mAs at skin entrance (mR/mAs)

#DIV/0!

#DIV/0!

ACR DM Phantom material

AEC mode

Target/filter

kVp

mAs

Measured HVL (mm Al)

mAs setting for manual exposure measurement

 

Imaging Mode
(2D, 2D w/Add-on DBT, DBT)

0
January 0, 19000

00000

Procedure

0
1/0/1900

0

000

Doses > 3 mGy must be corrected before clinical use; failures of the unit-indicated AGD must be 
corrected within 30 days.

Unit-indicated AGD from DM Phantom image (mGy)
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Pass/Fail

Indicated within ±25% of measured?

% Difference

ACR DM Phantom equivalent breast thickness (cm) 4.2

DBT

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

0.477

If available, unit-indicated AGD should be within ±25% of calculated AGD.

#DIV/0!

AGD for a single cranio-caudal view of the ACR DM Phantom in either 2D or DBT mode must not exceed 
3.0 mGy.
AGD for a single cranio-caudal view of the ACR DM Phantom in 2D+DBT "combo" mode must not exceed 
3.0 mGy.

#DIV/0! #DIV/0! #DIV/0!

Combo Mode

Combo mode AGD sum (mGy)

2D

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!
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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
▫ Critical items must be repaired prior to clinical use
▫ Less critical items must be repaired within 30 

days

6.  Unit Checklist
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

Equipment:  None
Inspect the unit and evaluate the functionality according to the checklist below

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Overall Pass/Fail

Required: All items, both critical (*) and noncritical, must pass.

All indicators working properly.

Autodecompression can be overridden to maintain compression (and status displayed).*

Operator protected during exposure by adequate radiation shielding.*

Is the audible exposure indicator at an appropriate volume level?

Manual emergency compression release can be activated in the event of a power failure.*

DBT assembly moves as designed through its range of motion.*

Action Limits Timeframe:  Failures of critical items (*) must be corrected before clinical use; less critical items must be corrected 
within 30 days.

Image receptor is held securely by assembly in any orientation (CR).*

Patient or operator is not exposed to sharp or rough edges, or other hazards.*

Free-standing unit is mechanically stable.*

0

 0

January 0, 1900

00000 00

All moving parts move smoothly, without obstructions to motion.

Image receptor holder assembly is free from vibrations.*

Image receptor slides smoothly into holder assembly (CR).

Yes/No/NA

Procedure

Item

All locks and detents work properly.*

Fail

Paddles are all intact with no cracks or sharp edges.*

Other:

Other:

Other:
Other:

Operator technique charts are current and posted.

Mammography area is clean and free from significant dust and debris that may cause artifacts.

Medical Physicist's Section 4. MP FORMS w-DBT_DRAFT_2018-01-11
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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

13.  Manufacturer Calibrations  (if applicable)
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

Follow manufacturer's instructions.
Notes:

Overall Pass/Fail

Required:

Timeframe:  
Action Limits

Unit must pass all manufacturer's calibrations to pass overall. 

Failures must be corrected before clinical use.

R
es

ul
ts

(P
/F

)

Detector

2D w/Add-on DBT Device

Name of Calibration

DBT

2D

January 0, 1900

Procedure

0 00000 00

 0
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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
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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
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A 

 
B 

Figure X. A. ACR DM Phantom with 0.1 mm Al sheets positioned for image acquisition. B. 
Zoomed photograph of DBT Volume Coverage setup. 
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14.  3D Volume Coverage for DBT
Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

Equipment: ACR DM Phantom, 2 sheets of 0.1 mm Al Phantom Setup:

Place ACR DM Phantom on breast support in the usual position Paddle size (IR size):

Place Al sheets on top and bottom of DM phantom, diagonally across chest wall Paddle type (reg or flex):

Acquire DBT image of phantom

View reconstructed image and verify that both Al sheets are in focus within the volume

Overall Pass/Fail

Required:

Timeframe:  

January 0, 1900

0 00000 00

 0

Procedure

Contact Mode

ContactMag factor

kVp

Action Limits
Both sheets must be focused in volume

Failures must be corrected before clinical use.

Se
tu

p 
Te

ch
ni

qu
es

R
es

ul
ts

 
(Y

es
/N

o
/N

A
)

Upper Al sheet in focus within the volume

Lower Al sheet in focus within the volume

mAs

Target/filter
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Report Date MAP ID-Unit#
Survey Date Room ID

X-Ray Unit Manufacturer Model
Control Panel Serial # Manufacture Date Installation Date

Digital radiography (DR) Computed radiography (CR) Tomosynthesis (DBT)

Unit Use: Diagnostic and screening mammography Diagnostic only Screening only

Mammography equipment evaluation (MEE)/Acceptance testing Routine annual survey

DM unit AW monitor RW monitor Viewbox Printer Other:

Medical physicist on-site Medical physicist oversight

Quality Control Manual Used for Survey and Facility QC:

("Pass" means all components of test passes; "Fail" means any or all components fail; if "CA" checked, see Corrective Action Summary)

CA

Fiber (≥ 2.0) 

Speck group (≥ 3.0) 

Mass (≥ 2.0) 

AGD (≤ 3.0 mGy) 

*or DBT aquistition only

Technologist QC Evaluation

8.  Acquisition Workstation Monitor QC

4.  Automatic Exposure Control System Performance

3.  Spatial Resolution

5.  Average Glandular Dose

6.  Unit Checklist

7.  Computed Radiography (if applicable)

MEE or Troubleshooting - Collimation Assessment

Troubleshooting - Ghost Image Evaluation

Troubleshooting - Viewbox Luminance

9.  Radiologist Workstation Monitor QC

10. Film Printer QC (if applicable)
11. Evaluation of Site's Technologist QC Program

12. Evaluation of Display Device Technologist QC Program

13. Manufacturer Calibration (if applicable)
14. DBT Volume Coverage

Optional - Repeat Analysis

2D Add-
on DBT2D* DBT 2D Syn

8.  Viewbox Cleanliness (if applicable)
7.  Film Printer QC (if applicable)

9.  Facility QC Review

10. Compression Force

11. Manufacturer Calibration (if applicable)

1.  ACR DM Phantom Image Quality

2.  Computed Radiography Cassette Erasure (if applicable)
3.  Compression Thickness Indicator

4.  Visual Checklist

5.  Acquisition Workstation Monitor QC

6.  Radiologist Workstation Monitor QC

MEE or Troubleshooting - Beam Quality (HVL) Assessment

MEE or Troubleshooting - kVp Accuracy and Reproducibility

Medical Physicist Tests

Your Phantom 
Results (2D)

0Facility Name
Address 0

-

0

1/0/1900

Medical Physicist's DM and DBT QC Test Summary

Test

QC Test Results

1/0/1900

0 Previous 
Survey Date

0

2.  ACR DM Phantom Image Quality

1.  Mammography Equipment Evaluation - MQSA Reqs

SignatureMedical Physicist

ACR Digital Mammography and DBT Quality Control Manual

DM Unit Type:

0

Survey Type:

Equipment Tested:

Oversight Level:

0
Months Between 

Surveys ( ≤ 14)1/0/1900 0

0 0

00
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Facility Name MAP ID-Unit# (00000-00) -

Mfr & Model Room ID

Survey Date

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

0000000

Corrective Action Summary* 
*Note: This is only a summary page, the Corrective Action Log Form may contain further details. 

Required/ 
Recommended Time Frame Description

Date 
Completed In
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Other Questions
• Timing?
▫ Hard to say. FDA review continues.
▫ Once approved by FDA, ACR will integrate 

supplement 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!


