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Early SBB Units



SBB Accreditation Program
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The ACR accredits only the 
following types of equipment:

• Specially designed, dedicated stereotactic 
breast biopsy units

• Mammographic units using a specially designed 
add-on device for breast biopsy

• Mammographic units exclusively using lateral 
arm devices, but only if the lateral arm device 
is the only option for biopsy and the needle can 
be seen in relation to the target calcification in 
two views



Quality Control: Stereotactic 
Breast Biopsy Program 

(Revised 12-12-19) 
• Documentation of quality control (QC) is 

required as part of the application process. 
• All facilities applying for accreditation must 

comply with the minimum frequencies listed 
below. 

• Detailed instructions for each of the tests listed 
below are contained in the 1999 ACR 
Stereotactic Breast Biopsy Quality Control 
Manual. 

• Upon acceptance of a facility’s initial 
application, the ACR will send a QC manual to 
the modality’s supervising physician at the 
practice site address. 7
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1999 ACR Stereotactic Breast 
Biopsy Quality Control Manual

SBBAP QC 
Requirements



Acceptance Testing

• Initial performance testing should 
be performed upon installation of 
new stereotactic breast biopsy 
equipment. 

• This testing should be more 
comprehensive than periodic 
performance and compliance 
testing and should be consistent 
with current acceptance testing 
practices. 9



Preventive Maintenance

• Preventive maintenance should be 
scheduled, performed, and 
documented by a qualified service 
engineer on a regular basis. 

• Service performed to correct 
system deficiencies should also be 
documented and service records 
maintained by the facility.
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SBBAP QC Requirements
Technologist QC Tests

1. Localization Accuracy Test (in air)
2.  Phantom Images
3.  Hardcopy Output Quality (if applicable)
4. Visual Checklist
5. Compression
6. Repeat Analysis
7. Zero Alignment Test (if required by 

manufacturer)
8. Other Manufacturer Tests
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Technologist QC Tests 
(if applicable)

1. Darkroom Cleanliness
2. Processor Quality Control
3. Screen Cleanliness
4. Viewbox and Viewing Conditions
5. Analysis of Fixer Retention in Film
6. Screen-Film Contact
7. Darkroom Fog 

As directed by the 1999 ACR Mammography Quality Control 
Manual, Radiologic Technologist Section.
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Localization Accuracy Test

• Frequency: Daily
• Objective: Verify x, y, and z 

positioning between the image 
receptor and physical space

• Equipment: Varies by Manufacturer
– Provided by manufacturer
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Localization Accuracy Test –
Fischer Example

• Position needle 
phantom

• Acquire stereo 
views of phantom

• Transmit 
coordinates

• Position needle
• Needles should 

meet tip to tip
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Needle
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Localization Accuracy Test –
Hologic Example

• QAS Needle Test
• Reverse of Fisher
• Compress Air Phantom
• Zero the needle as per 

Hologic instructions
• Set X=+10, Y=+20, and 

Z=+30
• Acquire stereo pair
• Verify coordinates on 

screen are with ±1mm 
of actual.
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Phantom Image Quality

• Frequency: Weekly
• Objective: To ensure optimal image 

quality such that images can be 
compared with those from screening 
or diagnostic mammography.

• Equipment: 
– ACR Digital Mini Phantom OR
– ACR MAP Phantom
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Phantom Image Quality
• Screen-Film

– AEC – Select kVp, Target/Filter, focal spot, 
density control, photocell centered under 
phantom

– Manual Technique – use 4.2 cm thickness
– Record background optical density

• Digital
– AEC – Select kVp, Target/Filter, focal spot, 

density control
– Manual Technique – use 4.2 cm thickness

• Same Fiber, Speck, and Mass scoring 
method as MAP



Phantoms approved by the ACR 
for use in the Stereotactic Breast 

Biopsy Accreditation Program:
Computerized 

Imaging Reference 
Systems, Inc.

(800) 617-1177; 
(757) 855-2765

Gammex, Inc.
(800 GAMMEX-1)

Fluke Biomedical, 
RMS

(800) 850-4608

Model Number: CIRS 
Model 015

Model Numbers:
•Gammex Model 156
•Gammex Model 
156D (mini)

Model Numbers:
•Nuclear Associates 
Model 18-220
•Nuclear Associates 
Model 18-250 (mini)
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http://cirsinc.com/
https://www.sunnuclear.com/shopgammex
http://www.flukebiomedical.com/biomedical/usen/home/
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Digital Mini Phantom



24

ACR MAP Phantom

Figures from: ACR SBBAP Testing Instructions 2.13.2008
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Phantom Image Quality

• Action Limits:



ACR Digital Mammography 
Phantom 

Not for Submission
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ACR Digital Mammography 
Phantom

• ACR does not currently allow the large 
phantom to be used for accreditation 
purposes.

• Working toward future 
implementation. 

• Permitted for onsite QC
– Use correct criteria (ACR DM QC manual)
– Use when applicable

• Not recommended on prone units
27
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Hardcopy Output Quality 
(Digital)

• Frequency: Monthly
• Objective: To ensure that laser printer is 

consistent over time and that the printed image 
matches the monitor.

• Equipment:
– SMPTE (Society of Motion Picture and Television 

Engineers) test pattern
– Usually a patient file that needs to be installed by service

• Procedure:
– Print test pattern
– Measure optical densities of pre-determined steps
– Verify that printed image matches the monitor
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Hardcopy Output Quality
• SMPTE Test Pattern Evaluation

– Contrast Steps
• 0% within 5%
• 95% within 100%

– High Contrast and Low Contrast Resolution 
Patterns in center and around edges with no 
aliasing

– All text should be readable
– Geometry – anything squared or rectangular 

should be such without distortion
– No artifacts
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SMPTE Pattern



31

Hardcopy Output Quality
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Visual Checklist
• Frequency: Monthly
• Objective:  Ensure the following:

– Light
– Displays
– Mechanical locks
– Detents
– Other mechanical
– Mechanical rigidity and stability

• Action Limits:
– Correct or replace items that do not pass 

immediately.
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Compression
• Frequency: Semi-Annually
• Objective: Ensure that the compression force is 

adequate to immobilize the breast during the entire 
biopsy procedure  and that it is not excessive.

• Equipment:
– Bathroom Scale (not digital)
– Towels
– Compression Paddle

• Procedure:
– Automatic Compression

• Record the initial power drive force
– Manual Compression

• Record the maximum manual compression force
• Make sure unit maintains compression ~5 minutes
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Compression (Cont.)

• Action Limits:
– Initial Power Drive

• 25-40lbs
– Manual Compression

• No limit
• Ensure that patient is not harmed
• Ensure equipment is not damaged
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Repeat Analysis

• Frequency:  
– At least Semi-Annually
– Or every 150 patients (1000 images)

• Objective:
– To determine the number and cause of repeated 

patient exposures.  Analyze to reduce exposures.

• Action Limits:
– A higher repeat rate than mammography is to be 

expected due to positioning difficulties
– < 20% ideally
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IIII

50%
25%

25%

20
200

(20/200)*100%= 10%
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(20/400)*100%= 5%
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Zero Alignment Test (if required)

• Frequency: Prior To Each Patient.
• Objective: Ensure that computer zero 

matches the physical zero of the 
needle.

• Follow manufacturer’s procedure.
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ACR SBB QC Checklists
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Other Manufacturer Tests

• Siemens (Fischer)
– Daily Flat-Field Calibration

• 28 kVp and 110 mAs (Siemens Mammotest)
• 26 kVp and 120 mAs (Fisher Mammotest)
• MSV ~ 1500 +/- 20% (1200 – 1800)

– Camera Noise and Dark Current Tests
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SBBAP QC Requirements
Medical Physicist Tests

1. Unit Assembly Evaluation
2. Collimation Assessment
3. Focal Spot Performance and System 

Limiting Spatial Resolution
4. kVp Accuracy and Reproducibility
5. Half-Value Layer
6. AEC or Manual Exposure 

Performance Assessment
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Medical Physicist Tests (Cont.)

7. Uniformity of Screen Speed (if 
applicable) or Digital Image Receptor 
Uniformity

8. Average Glandular Dose
9. Phantom Image Quality
10. Artifact Evaluation
11. Localization Accuracy Test
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Unit Assembly Evaluation

• Objective: Ensures that the 
mechanical components of the system 
are reliable and safe for patient use.



Unit Assembly Evaluation
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Collimation Assessment

• Objective: Ensures 
that the x-ray 
collimation does not 
allow significant 
radiation to extend 
beyond the edges of 
the image receptor 
and that the biopsy 
window aligns with 
the x-ray field
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Collimation Assessment
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Collimation Assessment

• The x-ray field may extend beyond the 
edge of the IR on all 4 sides
– No more than 5 mm on any side

• The biopsy window should be 
generally centered over the IR

50



Collimation Assessment
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System Resolution

• Objective:
– Ensures that the focal spot performance is adequate to 

minimize geometric blur in the image, and that the 
system-limiting resolution is adequate for the imaging 
requirements of the procedure



System Resolution
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System Resolution
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System Resolution
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• Pattern shows distinctly the correct 
number of bars

• No longer resolved
– Blur across entire length
– Phase shift of bars (bright/dark)
– Aliasing (decrease in bars)

• Manual does not define for digital
– Typically 9-10 lp/mm 
– Establish baseline

• Evaluate for consistency



System Resolution
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kVp Accuracy 
and 

Reproducibility

Objective: Ensures 
that the indicated 
peak x-ray energy is 
accurate and 
reproducible, so 
that consistent 
contrast may be 
maintained

57

M.Martin 10.2008 



kVp Accuracy

kVp 
Reproducibility

HVL
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HVL and Average Glandular 
Dose

• Objective (HVL): Ensures that the x-ray beam is 
sufficiently penetrating to minimize patient dose, 
but not so penetrating that contrast is reduced 
Used to determine DCF for AGD 

• Objective (AGD): Ensures that breast radiation 
doses are adequately low to protect the patient and 
sufficient to maintain adequate image quality



HVL & AGD

• HVL 

• AGD
– AGD to an average (4.2 cm compressed) 

breast should not exceed 3.0 mGy (0.3 
rads or 300 mrads) per view/exposure
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Average Glandular Dose
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AEC 
Performance

• Objective: Assesses the performance 
of the system’s AEC or manual 
techniques regarding appropriate 
detector signal levels over a range of 
breast thicknesses
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AEC
Performance

The signal value shall 
remain within +/- 20% of 
the signal obtained for the 
4 cm phantom, assuming 
the signal for the 4 cm 
phantom is appropriate.

If this does not pass, then 
the physicist should 
develop a technique chart 
using techniques that pass 
this criteria.

Manufacturer’s provide 
target signal values.
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Digital 
Receptor 

Uniformity

Objective:
Ensures that the 
digital detector is 
adequately 
uniform across its 
entire useful area

65



Hologic Affirm Prone SBB Unit
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Digital Receptor Uniformity

• The SNR (or Signal Values) measured 
in each corner of the image should be 
within 15% of the SNR (or signal) 
measured at the center of the field of 
view on a properly calibrated digital 
system.

• If this fails, then service correction of 
receptor homogeneity should be 
sought
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Image Quality Evaluation

• Objective: Ensures that image quality 
is consistently high enough to meet 
the demands of the procedure
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Score Objects
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Artifact Analysis

• Objective: Detects the presence of 
artifacts, isolates their sources and 
ensures that they are eliminated or 
minimized



Artifact Analysis

79



Artifact Analysis

80Non Uniform Background Gridlines, Non Uniform Background



Artifact Analysis
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Localization Accuracy

82
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Localization Accuracy

• Objective: Ensures the accuracy of the localization 
system, including needle position, stereo position 
calculations and the user interface

• The medical physicist should observe the 
Technologist performing the localization.
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SBB Unit Evolution
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Hologic Multicare Platinum

Fischer Mammotest

Siemens Mammotest

GE Stereotaxis Siemens OPDIMA



SBB Unit Evolution
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Hologic Affirm
Add on Biopsy Unit 
2D/3D Biopsies



SBB Unit Evolution

88

GE Serena Biopsy Unit 
2D/3D Biopsies



SBB Unit Evolution
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• Siemens Biopsy with Mammomat 
Inspiration/Revelation (2D/3D)



New Add on Units
• Follow manufacturer’s guidance, if 

available
• May be able to use 2D/3D QC for 

some tests
– kVp accuracy and Reproducibility
– Collimation 
– Volume coverage for 3D/DBT

• If same set up other than compression paddle

90



New Add on Units
• *HVL

– Compression paddle window
• AEC or Manual Exposure Performance

– Same detector?
– Same calibration?

• Add on Affirm uses separate calibration
• *Breast Entrance Exposure and AGD

– Compression paddle window
– Geometry

• Different breast support
• Different SID

• *QC performed even if performed in 2D or 3D
91



New Add on Units
• *Image Quality
• *Spatial Resolution
• *Artifact Evaluation
• Volume coverage for 3D/DBT units 

– *If SBB configuration differs from 3D/DBT 
FFDM QC

• Localization Accuracy
– Different Configurations

• Vertical Approach
• Lateral Approach

– Left/Right

*QC performed even if performed in 2D or 3D 92
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Hologic Lateral Arm Upright 
Biopsy Accessory 
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Hologic Lateral Arm Upright 
Biopsy Accessory 
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Future SBB QC Testing 
Guidance

• ACR Website Guidance
• ACR–AAPM TECHNICAL STANDARD FOR 

DIAGNOSTIC MEDICAL PHYSICS 
PERFORMANCE MONITORING OF 
STEREOTACTIC / TOMOSYNTHESIS-
GUIDED BREAST BIOPSY  SYSTEMS
– Awaiting Approval at Annual ACR 

meeting in May 2020
• ACR SBB QC Manual Update
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Resources
ACR Accreditation Information:

https://www.acraccreditation.org/Modalities/Stereotactic-
Breast-Biopsy

ACR QC Forms in PDF format:

https://www.acraccreditation.org/Modalities/Stereotactic-
Breast-Biopsy
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Questions?
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