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#24: Approval of an Alternative Standard for
Using the Quality Assurance Program
Recommended by the ACR Digital Mammo?raphy
Quality Control Manual for Full-Field Digital
Mammography Systems and Supplement for
Digital Breast Tomosynthesis Mammography
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One-Shot Phantom Quality Control
Program

To facilitate a comprehensive mammography
quality control pragram, all Fujifilm FFDM systems
include a quality control package consisting of
the One Shot Phantom M Plus (Figure 9) and
corresponding QC software.

Through a single exposure of the One Shot
Ph MPlus, the QC softs ” icall
analyze the acquired phantom image and provide
pass / fail results for the following system-related
tests:

* Missed Tissue at Chest Wall

* Contrast-to-Noise Ratio (CNR)

* Sensitivity

Figure 9: One Shot Phantom M Plus

* Geometric Distortion
Uniformity

Dynamic Range

Spatial Resolution

* Low Contrast Detectability
Linearity / Bearn Quality

.

.

.

October 2011

Fujifiim’s exclusive Mammography QC Phantom
for MQSA and ACR QC Tests

» Performs 10 QC Tests with one exposure

» Tracks and compares changes in system stability

« Compares QC Tests to baselines set during installation

» Recorded data can be downloaded and stored

» Perfect for routine weekly, semi-annual and annual QC Tests

Fujifilm offers two QC sizes: 18x24cm and 24x30cm.
The 24x30cm is required for DBT.
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FORMS
1999 ACR
r Quali Selenia
Quality Control Test Procedure Frequency cunnt:l Fioroas
Manual

DICOM Printer Quality Control Weekly v

Detector Flat Field Calibration Weekly v

Geometry Calibration (Tomosynthesis Option} Semiannually v

Artifact Evaluation Weekly v
Fhanlom Control Chart for Printer and Diagnostic | Weekly v

Review Workstation

Signal-To-Noise and Contrast-To-Noise Weekly v

Measurements

Compression Thickness Indicator Biweekly v

Diagnostic Review Workstation Quality Control | Weekly v

Viewbox and Viewing Conditions Weekly v

Visual Checklist Monthly v

RepeatReject Analysis Quarterly v

Compression Semiannually v

SenoClaire QC Tests for the Technologist

2D Tests:
- Section 3: Phantom IQ Test with MTD - Checks for consistency of image quality.
- Section 4: CNR and MTF Measurement with MTD - Checks for consistent production
of good contrast images.
- Section 8: AOP 2D and SNR Check with MTD - Checks for correct operation of AOP
mode with MTD.
* MTD Test: Section 7: Grid Texture Test - Checks for consistency of image quality
regarding grid texture.
+3D Tests:
- Section 5: Flat-field 3D Test - Checks for consistency of image quality.
- Section 6: Phantom 1Q 3D Test - Checks for consistency of image quality.
- Section 9: AOP 30 Test - Checks for correct operation of AOP mode in 3D.
« Section 10: Visual Checklist [page 27).
* Section 11: Compression Force Test - Checks for the correct level of compression force.
* Section 12: Test Results Forms - Provides charts for use in recording test results. Itis
recommended that you copy these chart pages to record test results.
For record keeping and further analysis, data generated on the Acquisition Workstation
(AWsS) for Flat-field, CNR, MTF, AOP and SNR tests can be exported as text files to a CD-R.

nimum Essential  SenoClaire (w/ MTD)
frequency | ‘

Daily Monitor cleaning X
Weekly Flat field X X
Weekly Phantom 1Q X X X
Weekly CNR & MTF X X

Weekly Viewbox & Viewing X

Monthly AOP Mode & SNR I X m X

Monthly Visual Checklist X X
Quaterly Repeat Analysis X
Semiz Compression Force | x x
anually
Monthly Grid Texture X
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Phantom 1Q 3D Test (Weekly)

Objective
Ensure adequate and consistent IQ of 3D images

Grid Texture Test (monthly)

Equipment required
ACR mammography accreditation phantom

Objective
Measures the amount of grid texture in 2D images
Procedure
+ 3D acquisitiion with Rh/Rh track/filter, 29 kV, 56 mAs
eview the volumes; “score” the phantom
Scroll through the volume to find the best
 in-focus plane for each structure!

Equipment required
Flat field test object

Procedure
+ Automatic acquisition of 10 2D images with increasing mAs

Action Limit ) + Record the dispayed test results
The score must be: Fibers > 4, Speck groups > 3, Masses > 3
Action Limit
| Same technique & action limit as for the 2D test The texture level must not exceed 0.002
o

Flat field 3D Test (Weekly)
Objective

Ensure flatness and homogeneity of when
reconstructing planes through a flat field phantom

Grid Texture Test (monthly)
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Equipment required

\

Flat field test object e
e
B
Frocedure_ o g:ig
+ Automatic 3D acquisitiion Nol dose ﬁi: E i i
oise vs dose :
« Record the displayed test results ——
Tage (uallty Tess Results Z014-06-03, 15120120, GHT 14000 7
12000 »
frest Hamcmast 1 - seatus :
L et Cr o= o
contiqueatice £ ] 000
Action Limit i -
Both Brightness non-uniformity* and SNR non-uniformity* tests must ’“’: |
pass o %0 &0 o 1w 00
L . tusdml)

A\ R
Visual Checklist (monthly)

AOP 3D Check (Monthly)

Objective
o Check that the correct parameters are selected in AOP 3D mode
Objective

To assure that GE Breast Tomosynthesis indicator ‘

lights, displays, and mechanical locks and detents

are working properly and that the system is
mechanically stable.

Equipment required
Set of acrylic plates [same as for the AOP 2D Check)

Procedure
Equi . + 3D AOP acquisition on 25mm, 50mm, and 60 mm of acyrlic
quipment required + Record the ex re parameter
Visual checklist Chart 5. Grid texture test, Visual Checklist and eco € exposure parameters
Compression Record of Checks (page 36).
P pad Action Limit
Procedure Acrylic Exposure parameters
= Review each item on the visual checklist and indicate its status Thickness
(mm) Track/Filter kv
Action Limit 25 Mo/Mo or Mo/Rh 20-70 26
Each of the items listed in the Visual Checklist must pass (ie, receive a 50 Rh/Rh 40-90 29
check mark) @ 60 Rh/Rh 50-120 300r31
L
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Displayed results
E Inage guality Test Rcsults 2014-D4-03,15:23:08,GHT

Tange QUAlity Teat hesults 2014-04-03,15:25:08, 00

Azrylic LsL usL Status
S0an RU/RN/29RY RO/RN/ZERY 5 RIS
3000 72.00 40.00 90.00 PASS

Conclusion

Additional QC Tests for SenoClaire (with MTD installed)
Technologist Tests

Phantom IQ 2D Test with MTD

CNR and MTF Measurement with MTD _ Weekly

Flat-field 3D Test

Phantom 1Q 3D Test

MTD Grid Texture Test

AQP 2D and SNR Check with MTD — Monthly

AOP 3D Check

Visual Checklist

Compression Force Test

— Semi-annually

WONGDLEWNE

Action Categories

Category A: If any of the following quality control tests that evaluate the performance of
the image acquisition components of the Selenia Dimensions system produces results
that fall outside the action limits as specified by the manufacturer, the source of the
problem must be identified and corrective action must be taken before any further
examinations are performed.

Category B: If any of the following quality control tests that evaluate the performance of
a diagnostic device used for phic image i ion (i.e. DICOM printer,

physician’s review station) produces results that fall outside the action limits as specified
by the manufacturer, the source of the problem must be identified and corrective action
must be taken before that device can be used for mammographlc image interpretation.
Clinical imaging can bex inued and pp devices must be
used for graphic image i ion.

| P

Category C: If any of the following quality control tests that evaluate the performance of
components u.h( than Jhe dagua] image receptor or the diagnostic devices used for

mage results that fall outside the action limits
as specified by the manufaclurer. the source of the problem must be identified and
corrective action must be taken within thirty days of the test date. Clinical imaging and
erpretation can be continued during this period.




Quality Control Test

Frequency

Cr

DICOM Printer Quality Control Weekly Category B
Detector Flat Field Calibration Weekly Category A
Geometry Calibration (Tomosynthesis Semiannually | Category A
Option)

Artifact Evaluation Weekly Category C
Phantom Image Weekly Category A
Signal-To-Noise and Contrast-To-Noise Weekly Category A
Measurements

Compression Thickness Indicator Biweekly Category C
Diagnostic Review Workstation Quality Weekly Category B
Control

Viewboxes and Viewing Conditions Weekly Category B
Visual Checklist Monthly Category C
Repeat/Reject Analysis Quarterly Category C
Compression Semiannually | Category A
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Figure 18: An Example Quality Control Screen
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SHRCNR eaz0m s220m
‘Comprassion Thickness Indicator sazon s1s20m
Visual Chachlist sazom as20m
Comprassion Test sazom 262012
Reject Analysis 7272011 1032011
Repeat Analysis 7272011
- Oue saz0m
= umiser of resus: 7
@ ) DFL(Manager) O TP R -:.ICEGMAM

QC Report
From: 2/1/2010 To: 3/3/2010
AM

21612010 7:35 AM
2111201 am
2132010 7:20 AM

21612010 7:39 AM
21112010 7:07 &AM
2312010 7:34 AM

2162010
21112010 6:47 AM
2342010 7:14 AM
323 AM
21612010 7:22 AM
21112010 6:47 AM

Will recognize your
thumb drive and save
on it

BEEEEEEEEREEEEEEE

Gain Calibration 2231201

H
3

257 AM
2312010 7:25 AW

am
2/16:2010 7:38 AM
21112010 7:07 AM

&
2

20302010 7:34 At
Uy FE(Menager) °p°

B EIEEREEE

"0 L T DI es2zziam




Conv | Combo | Tomo | ConviD | Tomo ID | Combo ID  OC
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Can add a QC view if rieed Oes
to repeat a test
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Objective

To assure consistency of DICOM printer performance. This procedure is analogous to film
processor Quality Control, p on i film p used to process
mammograms.

Note...

i

m =

The intention of printing the SMPTE patiem is not to evaluate the pattern itself
and if it conforms to the SMPTE standards; but to give the user the opportunity
to measure different density areas to track the printer stability over time as well
as verify that software changes to either the printer or the system did not alter
the interface configuration. Thus, it is important that the SMPTE pattem is

printed from the system and not from the printer itself.

t Patterns

10/9/2018
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Use the densitometer to measure the density of the 10%, 40% and 90% patches on thd
SMPTE test pattern. Record the results on the test film and date the film.

Determine and plot the Mid Density (MD), Density Difference (DD) and Lower Densit,
(LD) values on the Laser Printer Control Chart.

¢ For MD, use the density measured for the 40% patch, as shown in Figure 1-3.

e For LD, use the density measured for the 90% patch.

e For DD, subtract the density of the 10% patch from the density of the 40% patch.

DICOM Printer QC
=|[ll} I

, -]

-
=]
|

A

The Mid Density, Density Difference and Lower Density values must track over time within
£0.15 of the established standards as shown in the table below.

v
Control Value' SM Grayscale Pati Control
MD 40% 20.15
DD 40% - 10% +0.15
LD 90% 20.15
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Quality Control Manual
Appendix B—Gudity Control Forms for the Rodiclogic Technologist

Flat Field

Qcigber2011

11
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Rejoct
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Generator Tools | Biopsy.

READY

Conv | Tomo.

AcqMode AEC Mode Focal Spot
STANDARD

= B

Manual LFS

U] 0 Out

Tomo Geomelry Calibration Stereo Biopsy Gaometry Calibratien

o ) Manages, Tech ( Manager §

Comp Release
Comp Mode
Force
Thickness
Stereo Mode

Colimation
Image Size
Paddle
Mode
Pasition

Mag

Manual
Dual
0.01bs
120¢em
Manual

18x29
18x20

GEOMETRY
Normal
Center

None

L L VLR LT | 6@.7;49:15AM
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‘Quality Control Manual
Appendix B—Quaity Contral forms for the Rodiclogic Technologst

3. Geometry Calibration
(Tomosynthesis Option)

e[
e[
e[

e
IMensions

D

15

o[

October 2011
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4. Artifact Evaluation

g jars
srs|os

B 0) SBORIP0Y B4 10} W4 P MIPnG—§ wpusddy.
[PRUDH [ouoD Agons

October2011

seLenia S Appendix B—Qualty Control Forms f &ﬂm&m
pendix ‘orms for i
Dimensions
T ——
5b. Tomo Artifact Evaluation
vear| |
§ Oate:| |
g Initials: | 1
2 Acrylic | Acrylic | Acrylic | Acndic J| Acrylic ic
g Focal Spot:| Large Large Large | Large Large
Kvp:
E. mAs:
H Fiter.| Al Al Al Al Al Al
Adtifacts:
Acceptable? |
Remarks
Date Action

19
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Yo Quality Control Manual
srcemia Technologht
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5a. 2D Artifact Evaluation
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‘

Phantom Image

'+ Frequency:
Weekly =

» Objective:

To assure the image quality
system, DICOM printer, and
at optimum levels. Also for ¢
mammography image.

to the x-ray imaging
_processor are maintained
istency of the

Quigher201)

Phantom Image-Weekly

* Phantom and disk

\ » 18 x 24 compression paddle

+ Select ACR Phantom Conv or ACR Phantom
Combo from procedure screen most use ACR
Phantom Combo mod:

» Compression thickn
acquisition techniqu :
same as possible-go by Ibs does not give thickness

» Compress enough to stabilize phantom-does not
have to be the same every time but the
compression thickness can be higher than 4.2.

+ Output normal for storage of image

longer determines the

) C . L I Lol oa

22
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Generator | Taols

P ‘Syster Messages Patientinio
_'g'— Name: Phantom Image Qualit A, ‘Add Procedure
& READY 5. o
a2 Date of Birth:  8/16/2011 -~
< > Add View
_— Conv 1T Compression
omo) Comp Release  Auto
AcqMode AEC Mode Focal Spot ‘Gomp Mods. Dual s
ACR Phantom
STANDAR s Force 00Ibs o sel
Comba ¥ =] Thickness ACR [Maposerss |+
- +
_a . e - ———

18x24 C

] {Auto] [ Image Size 18x24 C

Accopt | Paddls

AECSensor  AEC Comp. G

v
2
-I"

Reject I

)

_=-
+
i
=
Z
5

None

ouput
Archive
Print
Sresy
Mag
P Image Quality Evaluation g)
m
|
G oM (M) ° DU B L° ) P 121303Pm

ACR Phantom
Combo
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Exposure Index (EI)

El is defined as the digital value
of a detector element

“Raw” El values need to be
corrected by
» Subtracting the DC offset (value of 50)

ROI mean — DC Offset
+ Normalizing by the CNR correction 'CNR Correction Factor
factor (given in Appendix D of the
Hologic QC Manual)

Pixel Value =

10/9/2018
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a 5b. Phantom Control Chart (Tomasynthesis Option) o
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[Background ROI
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[Mean - DC Offset : 208.76
Standard Deviation : 5.32
SNR : 6232

cNR 1274

[CNR Change 375 %

CNR Base : 1228
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Difiénsions "™

7. Compression Thickness Indicator

30
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‘Quolity Control
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Perform the Functional Tests

f
i
§

i

9. Compression Up

10, Compression Down

Figure 16: C-Arm Controls (ef side shown)

There isa C-

Perform the Functional Tests

the control operates correctly.

Table 1: C-Arm Functional Tests

Fenciom Ton

Press a C

* The compression brake engages.

The light iekd amp uminates.
* The compression device lowers
Note... When you press the Compression Dozors button, the
compression brake remains engaged until the Compression
Releise button is pressed.
Compression down movement stops:
* When you release the button.

When you resch the Down Force limit

Whers you each the lower trave] lmit.

34
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“Table 1: C-Arm Fanctional Tests
Functional Test

Push the C-Arm Rotation switch away from you to move

the C-Arm toward you.

Pull the C-Arm Rotation switch toward you to mave the

Table 1: C-Arm Functionai Tests
“Function Functional Test
T ” Press a G —

T - ot e it e
—
-~

1".

Q

Compression Beake. C-Arm away.
Compression Up movement automatically stops: ‘The C-Arm movement stops when the switch is released.
* When you release the button.

* When you reach the upper travel limit.

Relcase Pross the Compression Release bution:
* The Compression Moloe Brake relcoses.
* The Compression Devie it

* The Compression Up button does o relesse the
R

~Arm Up Fress the C-Arm Up button:

= The Corm movement automatically stops when the button

s rebcased.
Table 1: C-Arm Functional Tests

ol

* The CoArm movement automatically stops when the C-arm
reaches the uppe travellmit.

Of 43 N (10 ponds) ox greater is applicd.

Function Functional Test
—_— L
C-Arm Down Press the C-Arm Down button:
*  The C-Arm movement automatically stops when the button
is released.

*  The C-Arm movement automatically stops when the C-arm
reaches the lower travel limit.

*  The C-Arm movement is disabled when a compression force
0f 45 N (10 pounds) or greater is applied.

[ i the ekt comier. o right ponition. While

compecssion i appiec, you can ot move the paddie. The.

cotlimator i progssmemed t follow the peston of the

Totet this unction:

1. il the 18 x 24 con paciic i the Comprrsion
Dueice:

2. Sehect a view, Use the Pale Shift butions o the
prosedure position.
Vet that the paddic sutomutically maves 10 the new
puniion.
3. Tum on thelight ek Lamp. Confrm that the
positon matches the puddle position.
4. Repot this procedure for the ather paddl positions.
[ X FAST Compression Mok Side on the Compression
Device s you e the systen for FAST Comprrsion
@,.— Monbe o o Normat Comprrmson Mot
& To slect the mode, move the Slide 10 the “F* position irom
v sade o the Compresion Devicr

Table 1: C-Arm Functionsl Tests
| Test

Table 1: C-Arm Functional Tests
Functional Test

There are three emergency Off switches, one on each side
of the Gantry and one on the Acquisition Workstation.
Press any of the Emergency Off switches to turn Off the

Gantry and disable the Standard Acquisition Work

Let Panel Lift Mechanism.
Turn the Emergency Off switch by one-quarter turn to
reset the switch.

=ie
&6

NOTE: C-
reater i applied

35
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v

The new ACR manual will promote uniformity of
testing since it will allow facilities with applicable
systems to follow one manual instead of the
dozens of different manuals that are mandated for
the varying manufacturers and models of digital
mammography equipment,” said Eric Berns, PhD,
lead author and chair of the ACR Subcommittee
on Mammography Quality Assurance. “The new
manual focuses on tests that are clinically relevant
for high-quality imaging and the structure for a
thorough and complete quality control program,”
he added.

v

About the new ACR
Digital manual

* Q. When will the new ACR Digital Mammography
QC Manual be available? A. The manual will be
available in late spring of 2016. Q. How will the
new ACR Digital Mammography QC Manual be
distributed?

* A. The manual will be provided, at no charge, to
all ACR-accredited mammography facilities (and
to those applying for accreditation) in a PDF
format.

Medical physicists associated with ACR-
accredited facilities will also be allowed to
download the manual at no charge. All others
may purchase the manual PDF from the ACR
catalog. Hard copies will not be available.

Y

Upcoming Changes in
QC for FFDM

New BI-RAD’s and lexicon
changes

New ACR FFDM QC Control
Manual

New Digital Phantom for
FFDM

Possibly a new Phantom for
DBT

@ Update as of 8/2016

ACR Digital Mammography Quality Control Manual Now
Available

August 02, 2016

The 2016 American College of Radiology (ACR) Digital Mammography Quality Control
Manual is now available in electronic format

Manual author Eric Berns, PhD, notes, “This is an important development for modern breast
imaging practices, where the overwhelming majority of facilities work with digital
equipment. The new ACR manual will enable facilities to consolidate their quality control
responsibilities by working from a single resource

Alink was automatically sentto all mammography facilities accredited by the ACR to
download the new manual at no charge. (Lead technologists and online facility users
should share this link with their colleagues at the facility.) Medical physicists associated
with these facilities s obtain the link from their facilities wnload the new m
at no charge.

manual from the

ciated with ACR-accr

may pu
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Specifications

Wax and acrylic equivalent to 4.2 cm thick compressed breast tissue. 50% adipose and 50%

Mammography Phantom: FFDM
Nylon Fibers (Fibrils): 6 Groups
Micro-calcifications (Specks) 6 Groups, Al,O»
Masses: 6
Dimensions (L/W/H): 31.0+0.1x19+0.1x41+003cm
Dimensions: Wax Insert (L/W/H): 1298 (+0,-0.04) x 6.98 (+0, -0.04) x 0.7 + 0.02 cm)|
CNR Cavity Depth: 0.1 +0.005cm
CNR Diameter: +0.05cm
Compensator: 9 mil Polyvinylidene

@ @ m Mammo FFDM™ Phantom urc
Overview Applications Specs Accessories Datasheet

Simplify Testing and Save Time

10/9/2018
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This s a brief overview of information related to FDA's approval to market this
product. See the links below 10 the Summary of Safety and Effectiveness Data
(SSED)ana for more comple this product, its
indications for use, and the basis for FDA's approval

Product Name: Koning Breas! CT (CBCT 1000)

PMA Applicant: Koning Corporation

Address: 150 Lucius Gordon Drive Sufe 112, West Henrietta, NY 14565
Approval Date: January 14, 2015

Approval Letter:

hitp fiwww accessdata 10a govicdrh_docsipat1 3P 130025a pat

What is it? The Koning Breast CT (KBCT) system is a dedicaled breast
imaging system that ted tomography (CT) images the breast The KBCT
produces 30 Images 10 aki in the diagnosis of breast cancer.

How does it work? The patient lies face down on a lable that is mounted above the KBCT hardware. The table
has an opening to allow one breast ta hang through it. In less than 10 seconds, the KBCT hardware rotates around
the breast wihout compressing i The KBCT acquires data thal is used Dy (he Software [0 reconsinuct cross-
sectional 30 images of the entire breast

When Is it used? The KBCT is intended for breast cancer diagnosis in women who have suspicious signs of
symptoms of breast cancer, or who have abnormal imaging findings, and who need more imaging tests to
Getermine whether a biopsy should be performed. KBCT images shoukd be read by 3 physician along with
standard screening mammograms. The KBCT is nol intended for breast cancer screening

What will it accomplish? The 30 images of the entire breast provide additional information to help physicians
Getermine f any of the patients cinical o imaging abnormaities may be breast cancer.

When Shouli it not be used? There are NO KNOWN CONUTAINAICANONS.

Additional information: The Summary of Safety and Effectiveness Data and labeling are avalable online
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