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QC Testing Recommendations for QC Testing Recommendations for 
StereotacticStereotactic Breast Biopsy UnitsBreast Biopsy Units

� ACR accreditation recommendations

� State requirements

� Manufacturer�s recommendations

� Technologist & Physicist QC
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Technologist QC TestsTechnologist QC Tests

� Reviewed by physicist

� Physicist must know how to perform 
tests to properly review

 

Physicist�s Annual Survey (ACR)Physicist�s Annual Survey (ACR)

1) Unit assembly eval.
2) Collimation assess.
3) Focal spot/resolution
4) kVp accuracy/repro.
5) HVL
6) AEC or Manual 

exposure assessment
7) Digital receptor 

uniformity

8. Exposure and Dose
9. Image Quality
10.Artifact Evaluation
11.Localization 

accuracy
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Learn Before Starting:Learn Before Starting:

� Connections (upright DSM)
� Power startup
� Getting into the program
� Running the program
� Data analysis menus
� Exiting the program
� Power shutdown

 

LOOK at LOOK at 
THIS THIS 
BEFORE BEFORE 
YOU YOU 
START !START !
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If you have an If you have an uprightupright
stereo, LET TRAINED stereo, LET TRAINED 
TECHNOLOGIST MAKE TECHNOLOGIST MAKE 
ALL CONNECTIONSALL CONNECTIONS

Getting StartedGetting Started

NEVER remove or install NEVER remove or install 
cables when power is on.cables when power is on.

!

 

Physicist�s Annual Breast Biopsy Physicist�s Annual Breast Biopsy 
Equipment Quality Control TestsEquipment Quality Control Tests

As per ACR Accreditation Program �
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1) Unit Assembly Evaluation:1) Unit Assembly Evaluation:

� Mechanical and safety
� Breast thickness indicator accuracy
� Needle holder and guides assure 1 

mm accurate support.

 

2) Collimation Assessment:2) Collimation Assessment:

a. X-Ray Field should extend beyond 
Image  Receptor on all 4 sides

b. X-ray Field should extend < 5 mm 
on any side (in plane of image 
receptor) 
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LoradLorad Collimation Assessment:Collimation Assessment:

BIOPSY 
WINDOW in 
compression 
paddle

Film cassette behind compression paddle

 

Collimation Assessment: Collimation Assessment: 
Digital ImageDigital Image

� Measure visible 
diameter of coin with  
TOOLS/CALIPERS.

� Anterior missing image 
is 19.0 � 17.6 = 1.4 
mm

� Should be <5 mm
19.0 mm

17.6 mm

Anterior
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BUT� How about the XBUT� How about the X--Ray Field ?Ray Field ?

Film behind compression paddle

CHEST WALL

Incorrect collimator aperature

 

3) System Resolution Test:3) System Resolution Test:

� Need to measure in 
BOTH:
� 512 matrix
� 1024 matrix

� Need to measure 
BOTH:
� Parallel to A-C axis
� Perpendicular to A-C
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Must ZOOM Image:Must ZOOM Image:

5.6 lp/mm (512 mode)
7.1 lp/mm (1024 mode)

Typical with this 
Test object:

 

4, 5) 4, 5) kVpkVp and HVL Tests:and HVL Tests:

� Can make exposures without digital 
acquisition from generator console

� HVL measurement thru biopsy 
aperture, ie, through hole in paddle
� HVL > kVp / 100
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Assessment :Assessment :

� Need to evaluate DR# using clinical 
technique for 4, 6, 8 cm phantom.

� Performance Criteria:
a) 6, 8 cm DR# should be within 20% 

of 4 cm. 
b) DR# should meet Lorad target of 

4000 (512) / 6000 (1024).

 

LoradLorad Manual Exposure Manual Exposure 
Assessment :Assessment :

-36%2462350 (max)3410248 cm
-12%34072663210246 cm

38761922810244 cm

-21%3086322325128 cm
-1%3860273295126 cm

389996285124 cm
from 4 cmat image center

% DifferenceDigital signal mAskVpMatrixPhantom

Thickness Performance:
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LORAD AUTO TIME MODE:  LORAD AUTO TIME MODE:  
Coming Soon!Coming Soon!

� The DSM camera enclosure has 
been modified to allow X-rays that 
pass through the phosphor screen 
to be collected by an AEC sensor.

� Target digital number is 4000 in 
512 mode and 6000 in 1024 mode. 
Our specification is, target ±10%.

 

7) Digital Receptor Uniformity: 7) Digital Receptor Uniformity: 

� 4 cm lucite or BR-12 
� Expose with clinical technique
� Measure SNR = Mean/SD in center 
and each corner

� Performance Criteria:
Corner SNR�s within 15% 
of Center SNR
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LoradLorad ProtocolProtocol

(100, 100)

(100, 400) (400, 400)

(400, 100)

(256, 256)

SNR

UL

SNR

LL

SNR

UR

SNR

LR

SNR

Centr

� 28 kVp
� mAs for DR# =4000
� Measure SNR�s with  

TOOLS/STATS at 
specified locations.

� 32 x 32 pixel ROI �
set with trackball.

� Lorad spec +/-20% 
of SNR(center). 

 

LoradLorad �Hidden� Statistics �Hidden� Statistics 
Functions:Functions:

Press �S� key on keyboard when ROI is 
displayed to obtain: 

1)   STANDARD DEVIATION
2)   SIGNAL / NOISE

SS
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��New Enlarged� Biopsy PaddleNew Enlarged� Biopsy Paddle

14.7%14.6%LL

5.3%35.4%LR

1.8%46.3%UR

4.1%2.4%UL

Right 
Image 
NEW

Left
Image 
OLD

Corner

SNR Difference 
from Center

Old Paddle 
(Stereoguide)

New Enlarged 
Paddle 

(Multicare)

 

Effect of Collimation on UniformityEffect of Collimation on Uniformity

No Biopsy   
Paddle  

This is how Lorad
calibrates �white 

field�

With Biopsy 
Paddle

With Biopsy 
Paddle  

(After re-centering 
x-ray field to 

paddle aperature)
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A Note on SNR:A Note on SNR:

� Lorad has a specification for SNR
� Specific phantom and x-ray technique
� Specific acquisition conditions
� Will be camera and gain dependent

� Physicist should ask engineer for 
results and specification.

 

8) Average Glandular Dose: 8) Average Glandular Dose: 

� Depends on matrix size 
� Depends on target DR#
� Depends on kVp

� Many sites use 28 kVp for all thickness
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Matrix Size Matrix Size vsvs Patient Dose:Patient Dose:

� For same kVp & mAs, and same 
amplifier gain, DR# in 1024 will be 
1/4 DR# in 512.

� Lorad boosts amplifier gain 2X in 
1024, so DR# in 1024 is 1/2 DR# 
in 512 at same dose

� Thus, for equal DR#, mAs needs to 
be doubled in 1024 mode. 

� However�

 

Matrix Size Matrix Size vsvs Patient Dose:Patient Dose:

� Lorad recommends HIGHER target 
DR# for 1024:
� DR# = 4000 in 512 mode
� DR# = 6000 in 1024 mode

� Therefore input exposure must be 
increased in 1024 mode by:

2 * (6000/4000)  = 3 times !!
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9) Image Quality Evaluation:9) Image Quality Evaluation:

� 512 and/or 1024 ?

� Lorad target DR# or 
site technique ?

� 28 kVp ?

 

10) Artifact Evaluation:10) Artifact Evaluation:

� Dust  (camera, screen, lens, mirror)
� Pixel defects ( dropouts)
� Non-uniformities (light pipe stucture, 
vignetting, linear shading)
� corrected by white-fielding

� Clipping (dose too high)
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On On LoradLorad, �White, �White--Field� is Field� is 
a service procedure:a service procedure:

� Can correct some non-uniformities
� Consists of the average of 10 
exposures on 4-cm lucite phantom

� Correction formula is:
(Image � Dark Field)

(White Field � Dark Field)

 

Dust Speck Artifact:Dust Speck Artifact:
-- Dust Moved after WhiteDust Moved after White--Fielding Fielding 
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��Moved� Dust ArtifactsMoved� Dust Artifacts

White Speck next 
to Black Speck

 

11) Localization Accuracy: 11) Localization Accuracy: 
(Gelatin Phantom)(Gelatin Phantom)

� Technologist test observed by 
physicist

� Performance Criteria:
a) Pre- and Post-fire images to be as 

recommended by biopsy device maker
b) Phantom lesion material is collected by 

biopsy device

 
Slide 35 Gel Phantom PreGel Phantom Pre--Fire Images:Fire Images:

Correct placement for needle:Correct placement for needle:

 

Gel Phantom PostGel Phantom Post--Fire Images:Fire Images:
Illustrating �Needle Dive�Illustrating �Needle Dive�

 
Slide 37 

Points to Observe during Points to Observe during 
Localization Accuracy Test:Localization Accuracy Test:

� �Z� zeroing of needle (and X,Y zero)
� �Pull-Back� of needle
� Needle guide close to skin
� Targeting on image, especially for 

calcs
� Visibility/Marking of alignment hole
� Transmission of coordinates to 

biopsy gun movable stage
 

Setting Z zero on Setting Z zero on LoradLorad::
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Service Accuracy Adjustments:Service Accuracy Adjustments:

Also Stage Calibration:
� X, Y, Z-axis
� Compression position

 

SummarySummary

� Know your machine

� If not�
� Ask
� Look it up

 
 


