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• ACR On-site Reviewer for SBBAP

• Thanks to 
– Maynard High, PhD

– Ingrid Reiser, PhD

Learning Objectives

• Understand the purpose and historical 
context of ACR SBBAP

• Understand ACR SBBAP expected QC 
activities and accreditation submission 
requirements (and potential pitfalls) that 
pertain to the medical physicist

• Be aware of FAQ “updates” to the 1999 
ACR SBB QC Manual

• Understand the process of a Scheduled 
On-Site Survey for SBBAP facilities

Outline

• Purpose of the SBB procedure

• Purpose of ACR SBB Accreditation Program

• Historical context of ACR SBBAP
– SFM Mammo era

– MQSA

– SBB procedures: Radiologists and Surgeons

• Review of SBB QC activities
– Modern interpretations on a “Classic” QC manual

• ACR SBBAP Scheduled On-Site Survey

• Summary and Conclusion
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http://www.acr.org/~/media/ACR/Documents/PGTS/guidelines/Stereotactically_Guided_Breast.pdf
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Requirements for SBB

• Image Quality comparable to Mammography 
• Acceptable dose
• Localize with millimeter precision
• Withdraw biopsy sample

It all started with digitizing film images…

Who remembers life in 1999?

• Average ticket price, Boston Red Sox: $28.33

• Movie ticket: $5.06

• NBA All-Star game: cancelled (NBA lockout)

• The Soprano's First season (HBO)

• MQSA Final regs: Equipment requirements 
effective: min mR/sec, two size Bucky’s, AEC 
position indicator and AEC performance, etc.

• FFDM: a research concept (resolution concerns)

• Bob still had dark hair… some in grade school?

http://www.dailyfinance.com/2009/12/29/then‐vs‐now‐how‐prices‐have‐changed‐since‐1999/

In 2014….
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QC Forms available as PDF files

http://www.acr.org/Quality‐Safety/Accreditation/StereotacticBreast/Test‐and‐QC‐Forms

http://www.acr.org/~/media/ACR/Documents/Accreditation/SBB/Fig1ManualTechniqueChart.pdf

http://www.acr.org/~/media/ACR/Documents/Accreditation/SBB/SBBFAQ.pdf
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State Requirements for SBB

• MQSA does not apply to SBB units

• Some states have implemented their 
own requirements

FAQ

FAQ

Manufacturer
QC Testing Recommendations

ACR SBBAP defers to OEMs
-may recommend tests 
specific to the unit.

Outline

• Purpose of the SBB procedure

• Purpose of ACR SBB Accreditation Program
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– MQSA

– SBB procedures: Radiologists and Surgeons

• Review of SBB QC activities
– Modern interpretations on a “Classic” QC manual
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How to Order Manual
https://shop.acr.org/Default.aspx?TabID=55&ProductId=631
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Zero Alignment Test

• Perform before each patient
• Verify that zero coordinate is accurate
• Assures that stereotactic unit is not 

improperly installed
• If required by manufacturer

RT

B

Setting Z zero on Hologic:

Maynard High, Ph.D.

Localization Accuracy

• Closed loop system test
• Position needle to a known coordinate
• Digitize position of needle tip
• Targeting software calculates position of 

needle tip
• Coordinates should be identical 

• ± 1.0 mm sphere
• Procedure varies by OEM

D

RT

Localization accuracy in air< 1.0 
mm sphere

Hologic requires Z=0 
alignment before 
each patient

Phantom Image
Quality Evaluation

Nuclear Associates Digital 
Mini Phantom

Mammography 
Accreditation Phantom

RT

W
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FAQ

FAQ

Hardcopy
Output Quality

• Mammo QC sufficient, for printers 
also used for digital mammography

• Consider printing phantom image

RT

M

Visual Checklist

• Use ACR checklist or equivalent
• Lights, switches, motion, accessories
• Customize for your machine/room
• Documentation (date, initials)

RT

Repeat Analysis

• Count repeated and rejected film by category 
and tabulate

• Evaluate semi-annually, not quarterly

• Use a log of images repeated  

• Document analysis and corrective action -
even if your repeat rate is low

• Repeat rate will typically be higher than for 
mammography

RT

S
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STEREOTATIC BREAST BIOPSY

DIGITAL SBB

REPEAT ANALYSIS WORKSHEET

(For each case performed, document  any repeated 
exposures that required the patient to have 

additional dose beyond that of a “perfect”  exam)

Six month period

From _____ to ________

Date Pt ID Minimum # 
Exposures

Actual # 
exposures

# Repeats RT MD Comments

Repeat Rate (%) =

100 x Total # Repeats

Total # Exposures

Compression Force

• Bathroom scale or 
compression gauge 

• Measure maximum 
compression in manual 
and power modes

• The scale should read 
25-40 pounds in automatic 
mode

• Documentation

RT

S

FAQ

• SBB Unit Assembly Evaluation
• Collimation Assessment
• Focal Spot Performance and System Limiting 

Resolution
• kVp Accuracy and Reproducibility
• Beam Quality Assessment (HVL)
• Automatic Exposure Control System Performance
• Uniformity of Screen Speed or Digital Field
• Breast ESE, AGD, AEC Reproducibility
• Image Quality Evaluation (phantom)
• Artifact Evaluation
• Localization Accuracy

MP
http://www.acr.org/~/media/ACR/Documents/Accreditation/SBB/Requirements.pdf

Localization Accuracy                         
(Gelatin Phantom)

MP

• Performed annually by 
technologist under 
supervision of medical physicist

• Position gel-type phantom 
• Image, target and sample
• Look for systematic “work-arounds”
• Result: was the lesion collected?
• Asks the RT to go beyond her normal 

scope of work
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Assembly Evaluation

• Free-standing unit is mechanically stable

• All moving parts move smoothly, without obstructions to 
motion

• Compressed breast thickness scale is accurate to ± 0.5 
cm, reproducible to ± 2 mm

• Patient or operator is not exposed to sharp or rough 
edges or other hazards

• Operator technique charts are posted

• Operator protected by adequate radiation shielding

MP

Collimation

• X-Ray Field should extend beyond IR on all 4 sides

• X-ray Field should extend < 5 mm on any side (in plane 
of image receptor) 

• Note: X-rays beyond the digital image receptor will not 
be seen on the monitor

• Does the biopsy window align with the image field of 
view?

MP

FAQ

Hologic Collimation 
Assessment:

BIOPSY 
WINDOW in 
compression 
paddle

Film cassette behind compression paddle

Hologic Collimation Assessment: 
Digital 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

BUT… how about the X-Ray Field ?

“Film” behind steel compression paddle 
shows full extent of x-ray field.

CHEST WALL

Incorrectly adjusted  
collimator aperture
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Collimation testing on Hologic
MultiCare platform

CR cassette (double exposure, 
with/wo compression paddle)

image receptor on system
(overlaid on CR image)

SOD = 70.5cm
(focal spot to compression paddle)

penny

Courtesy Ingrid Reiser, U of Chicago

Collimation testing on Hologic
MultiCare platform

SOD = 70.5cm
(focal spot to compression paddle)

x‐ray field above compression paddle

x‐ray field below image receptor

Courtesy Ingrid Reiser, U of Chicago

Variable Position of BSD relative to IR
introduces collimation challenges

Focal Spot Size Performance -
System Limiting Resolution

• Line Pair Test Pattern 
• Use film (x-ray machine)
• Technique, clinical kVp
• Scoring the image

Lines distinct,  correct # over 
any part of pattern

FAQ

LP test pattern, 4 cm acrylic
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kVp Accuracy – Reproducibility
HVL

• Substantially same as Mammo (except gravity!)

• HVL minimum = kVp/100
– No compression paddle in the beam

• Calibration challenges
– Diode systems typically calibrated with 

compression paddle (or Al “equivalent”)

– May alter energy spectrum and affect 
results of diode based systems

– Know your detectors!
MP

AEC System Performance

• AEC available on all newer digital SBB units

• Performance Capability

–Record signal level as function of thickness and 
technique

• Monitor exposure time

• Performance Capability (4,6,8 cm)

• Provide suggested technique chart

MP

Uniformity

• Image a uniform phantom
• Follow manufacturer’s 

recommendations

MP

Digital Receptor Uniformity:
Hologic Protocol

(100, 100)

(100, 400) (400, 400)

(400, 100)

(256, 256)

SNR

UL

SNR

LL

SNR

UR

SNR

LR

SNR

Cntr

• 28 kVp

• mAs for DSV# =4000

• Measure SNR’s with  
TOOLS/STATS at 
specified locations.

• 32 x 32 pixel ROI –set 
with trackball.

• Hologic spec +/-20% of 
SNR(center). 

FAQ
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FAQ

Artifact Evaluation

Unwanted irregularity not caused by 
structures of interest

Causes (Digital)
–Digital Image Receptor

• Dust  (camera, screen, lens, mirror)
• Pixel defects (dropouts)
• Non-uniformities (light pipe stucture, 

vignetting, linear shading)
– corrected by white-fielding

• Clipping (dose too high)

MP

“Moved” Dust Artifacts

White Speck next 
to Black Speck

Outline

• Purpose of the SBB procedure

• Purpose of ACR SBB Accreditation Program

• Historical context of ACR SBBAP
– SFM Mammo era

– MQSA

– SBB procedures: Radiologists and Surgeons

• Review of SBB QC activities
– Modern interpretations on a “Classic” QC manual

• ACR SBBAP Scheduled On-Site Survey

• Summary and Conclusion

Rev 7/3/13
http://www.acr.org/~/media/ACR/Documents/Accreditation/SBB/Requirements.pdf

FAQ
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If site does not pass…

• First time
– Option to Appeal, review by senior 

reviewer

– Withdraw

– Repeat

• Second time - Reinstate
– Appeal

– Submit CAP

– Re-submit all testing materials

If site does not pass 
Reinstate Cycle (third attempt)
…

• Scheduled On-site Survey (SOSS)
– Radiologist

– Medical Physicist

– Technologist (ACR staff)

• Corrective Action Plan
• Pre-test images
• Reinstate

FAQ

SOSS process

• Radiologist – Radiologist: case review

• RT – RT: Credentials, submission docs

• MP-MP: 
– 2 most recent Annual Survey reports

– Review report, test results

– Acquire new phantom, review scoring

• MP-RT: Review RT QC

• Initial verbal report

• Final report and resubmission

Recommended steps for success

• Timely annual MP surveys (<14 months)

• Include RT QC Program review

• Up to date credentials

• Offer to review phantom images before ACR 
SBBAP submission

• Expose dose strips, if site is unsure

• Check technique factors 
– Submitted images match yours

– Dose strip image same as others

• Critically score phantom images

Summary
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