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Stereo vs. Tomo-guided Breast 
Biopsies
Clinical Workflows



Nomenclature

• Stereotactic-guided breast biopsy

• Tomosynthesis-guided breast biopsy

What method is used to localize the target? 



Scout Image

Stereo Pair

DBT Scout

(localize off DBT slice)

Stereo-Guided Biopsy Tomo-Guided Biopsy

What method is used to localize the target? 



Scout (DBT)

• 54 yo female

• Area of architectural 

distortion in right breast 
• upper outer aspect, 

middle depth

• RIS Comments – “with 

TOMO guidance”



Scout Image

Stereo Pair

Advance Needle

Pre-fire Stereo Pair

Fire Needle

Post-fire Stereo Pair

DBT Scout

(localize off DBT slice)

Advance Needle

Pre-fire Stereo Pair or DBT

Post-fire Stereo Pair or DBT

Fire Needle

Stereo-Guided Biopsy Tomo-Guided Biopsy



Post-Fire (DBT)Scout (DBT)



Scout Image

Stereo Pair

Advance Needle

Pre-fire Stereo Pair

Fire Needle

Post-fire Stereo Pair

DBT Scout

(localize off DBT slice)

Advance Needle

Pre-fire Stereo Pair or DBT

Post-fire Stereo Pair or DBT

Fire Needle

Stereo-Guided Biopsy Tomo-Guided Biopsy

Image Specimen Image Specimen



Post-Fire (DBT)Scout (DBT) Specimen



Scout Image

Stereo Pair

Advance Needle

Pre-fire Stereo Pair

Fire Needle

Post-fire Stereo Pair

Biopsy Clip Confirmation (Stereo)

DBT Scout

(localize off DBT slice)

Advance Needle

Pre-fire Stereo Pair or DBT

Post-fire Stereo Pair or DBT

Fire Needle

Biopsy Clip Confirmation (DBT)

Stereo-Guided Biopsy Tomo-Guided Biopsy

Image Specimen Image Specimen



Post-Fire (DBT)Scout (DBT) Clip Placement



Scout Image

Stereo Pair

Advance Needle

Pre-fire Stereo Pair

Fire Needle

Post-fire Stereo Pair

Biopsy Clip Confirmation (Stereo)

DBT Scout

(localize off DBT slice)

Advance Needle

Pre-fire Stereo Pair or DBT

Post-fire Stereo Pair or DBT

Fire Needle

Biopsy Clip Confirmation (DBT)

Stereo-Guided Biopsy Tomo-Guided Biopsy

Image Specimen Image Specimen

Post-procedure Mammogram Post-procedure Mammogram &/or DBT



Post-procedure (RCC) – 2D + Tomo

• Pathology Result

• Benign

• Focal chronic 

inflammation and 

fibrosis suggestive of 

a ruptured cyst



Scout (DBT)

• 49 yo female

• Biopsy of calcifications
• Upper outer left breast 

at far posterior depth

• RIS Comments – none



Post-Fire (DBT)Scout (DBT) Specimen



Post-procedure mammograms

• Pathology Result

• Benign sclerosing

adenosis (SA) with 

calcifications present



Stereo vs. Tomo-guided Breast 
Biopsies
Commercially Available Units



Hologic Affirm 

Prone Systems

Hologic Multicare Platinum
END OF LIFE AS OF 2017



Add-ons

Hologic

Affirm 

Siemens 

Revelation

Not pictured:

• Fuji ASPIRE Cristalle

• GE Serena Bright

• Siemens Inspiration

• Giotto Biopsy Digit (can 

be used prone or upright)

GE 

Pristina Serena

Photograph of GE Pristina courtesy of Jonathon Meuller



Geometries

Center of Rotation at 

Detector

Center of Rotation at 

Breast Surface

Z Z



Design Considerations

• Clear paddles
- Better visualization of abnormalities outside 

the biopsy window



Design Considerations

• Lateral needle approach
- Thin breasts

- Deep lesions

- Fewer artifacts from needle (for DBT)



Prone Units DBT-Guided 

Biopsies?

Lateral Needle 

Approach?

CESM 

Guided Biopsies?

Hologic Multicare Platinum (EOL)   

Hologic Affirm (Prone)   

Add-on Biopsy Units DBT-Guided 

Biopsies?

Lateral Needle 

Approach?

CESM 

Guided Biopsies?

Fuji ASPIRE Cristalle   

Hologic Affirm   

GE Pristina Serena   

GE Serena Bright   

Giotto Biopsy Digit  ? 

Siemens Inspiration   

Siemens Revelation   



Stereo vs. Tomo-guided Breast 
Biopsies
Technical and Clinical 
Considerations



Dose

Scout Image

Stereo Pair

DBT Scout

(localize off DBT slice)

Stereo-Guided Biopsy Tomo-Guided Biopsy

(Hologic Affirm Prone)

≥

(Grimm, 2020)

(MAN-04482 Rev 004)



Targeting Errors - Stereo



Targeting Errors - Stereo

ΔX



Targeting Errors - Stereo

ΔX

ΔZ

JJ Carret al, Stereotactic localization of breast lesions: How it works and methods to improve accuracy. RadioGraphics2001; 21:463–473

Δ𝑧 ≈
Δ𝑥

2 tan(15°)

Δ𝑧 ≈ 2 ∗ Δ𝑥

Z

X

Y



Targeting Errors - Stereo



Field of View (FOV) Limitations -
Stereo

Center of Rotation at 

Detector:
• Limited FOV for proximal lesions 

that are off-centered on scout

Center of Rotation at Breast 

Surface:
• Limited FOV for deep lesions



(Slide courtesy of I. Reiser, “Physics of stereo vs. tomosynthesis-guided breast biopsy”, 2020 AAPM Annual Meeting)



Clinical Indications

(Kerger, AAPM Spring Clinical 2017)

Tomo Guided Biopsy

• Architectural distortion

• Isodense or low density lesions

• Single View Findings

Stereotactic Guided Biopsy

• Calcifications



Clinical Indications

• Compared with digital mammography stereotactic 
biopsy, digital breast tomosynthesis–guided biopsy was 
associated with a higher rate of biopsy for 
- architectural distortion

- radial sclerosing lesions

(Rochat, 2020)



Procedure Time

• Initial reporting suggests procedure time might be 
reduced to almost half that of stereo-guided biopsy 
procedure when tomo-guidance is used (Rochat, 2020)

• Fewer “steps” - Initial tomo is used to localize (no need for scout)

• Localizing is “easier” (single click)

• Targeting errors happen less frequently

• Less likely to need to reposition the patient in order to view the lesion



Stereo DBT

Advantages • Visualization of calcifications

• No artifacts from the needle 

for pre- and post-fire images

• Reduced patient dose for the 

procedure

• Reduced procedure time

• Better visualization of 

architectural distortion, lesions 

only seen on DBT, or single-view 

findings

Disadvantages • Depth uncertainty

• Potential errors from confusing 

lesions between stereo pairs

• Field-of-view limitations 

(particularly for rotating 

detector)

• Artifacts from needle (in pre- and 

post-fire images)

• Clusters of calcifications may not 

be visualized as well



Accreditation and Testing

What’s required?



State Regulations

ODH 3701:1-66-08  OHIO

(MQSA does not apply!)



“… a voluntary accreditation 

program for facilities offering 

percutaneous needle biopsy of the 

breast under stereotactic imaging 

control.” (Page 3)

Hendrick RE, Dershaw D., et al.” Stereotactic Breast Biopsy Quality Control Manual”. Reston, Va: American College of Radiology; 1999

ACR Accreditation



What’s required

• DBT guided biopsies – not addressed

• Add-ons
- Addressed in Accreditation Support

• “Special Cases in Stereotactic Breast Biopsy 
Quality Control”
• https://accreditationsupport.acr.org/support/solutions/

articles/11000072242-special-cases-in-stereotactic-
breast-biopsy-quality-control

https://accreditationsupport.acr.org/support/solutions/articles/11000072242-special-cases-in-stereotactic-breast-biopsy-quality-control


Accreditation and Testing

Evaluating Add-Ons



Add-on Testing

• SBB uses same image receptor and x-ray 
tube as DM unit

• All the required tests must be performed
- Several of these may already be covered by 

the manufacturer’s QC manual for the digital 
mammography unit

- If items have been verified as part of DM 
annual test, they do not need to be repeated



Documentation

• Separate reports?
- Cleaner, avoids confusion with the ACR

• Tests in the expected order for SBB

- Copy over the relevant tests from the DM 
survey 

• One combined report?
- Make sure to include the ACR “QC Test 

Summary” pages for SBB as well as those for 
DM



Guidance for Add-ons

https://accreditationsupport.acr.org/support/solutions/artic
les/11000072242-special-cases-in-stereotactic-breast-
biopsy-quality-control

https://accreditationsupport.acr.org/support/solutions/articles/11000072242-special-cases-in-stereotactic-breast-biopsy-quality-control


If follow ACR DMQC Manual…

https://accreditationsupport.acr.org/support/solutions/articles/11000072242-special-cases-in-stereotactic-breast-biopsy-quality-control

+
Image Quality Evaluation

Localization Accuracy Test

using either the Small ACR 

Mammography Phantom or the Mini 

Digital Stereotactic Phantom

Additional SBB Tests 

required by ACR



Things to keep in mind

• AEC settings might be different for stereo 
versus normal 2D
- Stereo uses separate CNR tables from 

screening on Hologic

• Detector calibration may have separate file 
for stereo mode (impacts artifact detection)



Collimation

• For upright systems, may use MQSA 
criteria (±2% of SID) instead of 5mm criteria

https://accreditationsupport.acr.org/support/solutions/articles/11000064161-quality-control-stereotactic-breast-biopsy-revised-12-12-19-

https://accreditationsupport.acr.org/support/solutions/articles/11000064161-quality-control-stereotactic-breast-biopsy-revised-12-12-19-


HVL

• Has been verified as part of DM annual test
- BUT for dosimetry should repeat 

measurement without paddle material in place 
for SBB dose calc



AEC Testing

• Per the ACR
- “The equivalent test of automatic exposure 

control that is annually performed for the 
digital mammography unit may be used to 
satisfy the requirements for the stereotactic 
breast biopsy unit. It should be representative 
of stereotactic breast biopsy performance.”

https://accreditationsupport.acr.org/support/solutions/articles/11000072242-special-cases-in-stereotactic-breast-biopsy-quality-control



AEC Testing

• HOWEVER
- AEC settings might be different for stereo 

versus normal 2D
• Hologic has CNR correction tables specifically for 

stereo

- Different field size = different scatter 
conditions



AEC Testing: Tips!

• Hologic Affirm (upright):
- For the correct CNR correction table to be applied across 

all thicknesses – must use clinical view
• i.e. “RCC Stereo Scout” (NOT “ACR Phantom Stereo Scout” or 

“PPM Stereo Scout”)

• Stereo CNR Correction tables listed in the Affirm User Guide

- mAs values are not automatically displayed on the scout 
images
• Need to enable the “patient information” overlay 

• (under “Tools”!)



Image Receptor Uniformity

• Needs to be performed if the vendor does 
not have a quantitative image receptor 
uniformity test



Uniformity: Tip!

• Hologic Affirm (upright):
- Recommendations from the vendor*:

• Use standard biopsy paddle

• Override default collimation (18x24cm) to 10x10cm
• Reduces scatter

• Measure uniformity within the biopsy window
• 64x64 ROI size

• Do not place the ROIs too close to the chest wall edge

*Resolution provided via email by Hologic technical support in response to failure in uniformity measurements



AGD

• AGD should be measured in stereo mode
- Separate AEC settings, smaller field size, hole 

in biopsy paddle

• 2D Scout image

• Use HVL and output measured without 
paddle material in place



Image Quality

• Mini ACR phantom or small ACR 
mammography phantom

• 2D scout image

• Clinical technique for a standard breast

• Standard biopsy paddle 
- Be consistent!!



ACR Annual SBB Tests QC Manual for 

FFDM

Add-on:

Repeat for stereo?

Unit Assembly Evaluation  No

Collimation Assessment  No

Limiting Resolution  No

kVp Accuracy and Reproducibility  No

Beam Quality Assessment (HVL)  Yes* (for dosimetry)

AEC Manual Exposure or Performance 

Assessment

 Yes*

Digital Image Receptor Uniformity Some Yes (if not part of DM survey)

Breast Entrance Exposure, Average Glandular 

Dose and Exposure Reproducibility

 Yes

Image Quality Evaluation  Yes

Artifact Evaluation  Yes*

Localization Accuracy Test n/a Yes

* Not required from an accreditation perspective, but physicist should consider performing

Stereo only (ignoring tomo for the moment…)



Accreditation and Testing

Adapting the 1999 ACR QC 
Manual for DBT



What’s required

• For accreditation, technically “nothing”
- Tomo-guided breast biopsies are not 

addressed by ACR

• Tomo-guided breast biopsy procedures are 
more prevalent
- So… what should we test?



Considerations for Tomo:
• May have different target/filter combinations and kVp

ranges for tomo-guided biopsies

• Detector may have separate calibration file for tomo
mode

• AEC will have different settings for tomo (vs stereo)



ACR Annual SBB Tests Prone:

SBB

Prone:

Repeat for tomo?

Unit Assembly Evaluation  No

Collimation Assessment  No

Limiting Resolution  Yes*

kVp Accuracy and Reproducibility  Maybe*

Beam Quality Assessment (HVL)  Maybe*

AEC Manual Exposure Performance 

Assessment

 Yes*

Digital Image Receptor Uniformity  Yes*

Breast Entrance Exposure, Average Glandular 

Dose and Exposure Reproducibility

 Yes*

Image Quality Evaluation  Yes*

Artifact Evaluation  Yes*

Localization Accuracy Test  Yes*

* Not required from an accreditation perspective, but physicist should consider performing

Prone units – (ignoring add-ons for the moment…)



Collimation Assessment

Setup for assessing congruence of x-ray 

field to active area of detector

Hologic Affirm:

• Radiation field larger than biopsy 

window

• White line does NOT correspond 

with radiation field, neither does 

light field



Limiting Resolution

Not 

required

• High-contrast resolution differs between 
DM and DBT



kVp Accuracy and Reproducibility

• Reproducibility:
• Four exposures at the “most commonly used 

clinical kVp”  

• Accuracy:
• Single exposure at “clinically important” kVps

• kVp ranges may differ for DBT versus DM



EXAMPLE

• “Clinical kVp” (4.2 
cm, 50/50 breast)
•2D: 28 kVp

•Tomo: 27 kVp

• kVp range:
•2D: 25-39 kVp

•Tomo: 26-48 kVp



Beam Quality Assessment (HVL)

• Measure for:
• Target-filter/kVp at which the system is normally used 

clinically
• Repeat for “clinical” technique for tomo (will need later for 

dosimetry)

• Repeat for other target-filter/kVp settings ranging from 
lowest to highest used clinically



Beam Quality Assessment (HVL)

• Considerations:
• Paddle

• With or without hole? Or both?

• If lateral approach is used for the 
biopsy, paddles without a hole may be 
used

Setup we use:
kVp, HVL, and output/linearity (used 

later in AGD calculation)

Paddle pictured = LAT 15 cm



EXAMPLE

2D

(Hologic Affirm Prone)



Raysafe X2:

- MAM sensor will not read above 40kVp

- Will need to switch to RF sensor for 48 

kVp, and possibly for 40 kVp

EXAMPLE

Tomo

(Hologic Affirm Prone)



AEC Performance Assessment

• Measure for:
• 2, 4, 6, and 8cm

• Considerations:
• Paddle to use?

• Material to use 
• (BR-12, Acrylic)?



AEC Performance Assessment

EXAMPLE

(Hologic Affirm Prone)

Vendor Setup:

• Paddle = LAT 15cm

• AEC Position 3

• Set exact thickness 

(if possible)



AEC Performance Assessment

EXAMPLE

(Siemens Revelation)

• Use clinical procedure / 

exam tag

• Measure values off of 

RAW images 

• 0 degree projection 

for tomo



Digital Receptor Uniformity

• Considerations:
• Use reconstructed tomo slice or RAW projection 

image?
• We use 0 degree projection image

Note for Hologic: acquisition workstation does not 

permit ROI measurements on reconstructed tomo

slices (but it does on projections!)



EXAMPLE (Hologic Affirm Prone)

Use image acquired with 4cm of acrylic/BR-12 during 
AEC Performance Assessment 

(we use this image for artifact detection too!)

Measurements 

made on 0 degree 

projection image



Entrance Exposure, AGD, Reproducibility

• Considerations:
• If comparing displayed AGD to calculated AGD:

• Which paddle does the vendor assume to estimate 
HVL and entrance skin exposure?



Entrance Exposure, AGD, Reproducibility

Consistency:

• Use same paddle used for HVL 

and output measurements

EXAMPLE

(Hologic Affirm Prone)



Image Quality Evaluation

EXAMPLE (Hologic Affirm Prone)



Artifact Evaluation

• Considerations:
• Review projection images only, or reconstructed 

tomo slices?



EXAMPLE  (Hologic Affirm Prone)

Slice 31 

Note: this is 

“normal” (present 

on ALL of our Affirm 

prone units)

Was advised by Hologic that 

the tomo reconstruction and 

image processing doesn’t 

handle uniform objects well, 

and that only the projection 

images should be reviewed 

for artifact detection 

purposes



Localization Accuracy Test

• Purpose is 3-fold:

• Accuracy of localization 
• Should be verified under stereo-guidance and tomo-

guidance
• Standard approach

• Lateral approach (if applicable)

• Repeat for Left and Right Lateral?

• Technical competency

• Ability of biopsy system to successfully obtain a 
sample



In Summary

• Hologic makes it easy for you – they 
assume that you will perform all applicable 
tests in tomo mode as well as stereo
- Applications trained our technologists to 

perform QC for both as well

• Note which paddle you have used for each 
test and keep it consistent



Add-on Units w/ Tomo-Guidance
• On upright units, AEC settings and detector calibration 

files for DBT are typically the same, whether a biopsy 
is being performed or not
• AEC performance and artifact evaluation do not need to be 

repeated with the stereo attachment in place

• BUT paddle with hole is often used for biopsy 
procedures:
- HVL, AGD, and Phantom Image Quality should be repeated 

with standard biopsy paddle in place



ACR Annual SBB Tests QC Manual 

for FFDM

Add-on:

Repeat for stereo?

Add-on:

Repeat for tomo biopsy?

Unit Assembly Evaluation  No No

Collimation Assessment  No No

Limiting Resolution  No No

kVp Accuracy and Reproducibility  No No

Beam Quality Assessment (HVL)  Yes* (for dosimetry) Yes* (for dosimetry)

AEC Manual Exposure or 

Performance Assessment

 Yes* No

Digital Image Receptor Uniformity Some Yes 
(if not part of DM survey)

Yes*
(if not part of DM survey)

Breast Entrance Exposure, 

Average Glandular Dose and 

Exposure Reproducibility

 Yes Yes*

Image Quality Evaluation  Yes Yes*

Artifact Evaluation  Yes* No

Localization Accuracy Test n/a Yes Yes*

* Not required from an accreditation perspective, but physicist should consider performing



Technologist QC

Localization Accuracy Test (Daily)

Hardcopy Output Quality

if applicable 

(Monthly)

Phantom Images (Weekly)

Visual Checklist (Monthly)

Compression (Semiannually)

Repeat Analysis (Semiannually)

Zero Alignment Test

if applicable 

(Before each patient)

Prone:

• Consider having the 

technologist perform in 

2D and tomo mode

Upright Add-On:

• Phantom image quality 

for DBT already being 

performed during routine 

QC of mamm unit



Future Directions

ACR-AAPM Technical Standard

ACR SBB QC Manual Update



• Effective October 1, 2020

• Consensus-based guidance document

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Breast-Stereo-Tomo-Guided-

Standard.pdf

ACR-AAPM Technical Standard

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Breast-Stereo-Tomo-Guided-Standard.pdf


• The Qualified Medical Physicist’s monitoring of performance 
characteristics must comply with appropriate federal, state, and local 
regulations. The 2018 ACR Digital Mammography Quality Control 
Manual may be used as a guide in performing many of the tests 
outlined below [2]. If an add-on biopsy device is used on a 2-D or 
digital breast tomosynthesis (DBT) full-field digital mammography 
system, the 2-D or DBT results obtained following the 2018 ACR 
Digital Mammography QC Manual or the manufacturer’s QC manual 
may be used to fulfill applicable tests in the sections below.

ACR-AAPM Technical Standard

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Breast-Stereo-Tomo-Guided-Standard.pdf



Additional Acceptance Tests

No longer 

recommended as 

annual tests

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Breast-Stereo-Tomo-Guided-Standard.pdf



Recommended Annual Tests

Outlined in 2018 ACR 

DMQC Manual

https://www.acr.org/-/media/ACR/Files/Practice-Parameters/Breast-Stereo-Tomo-Guided-Standard.pdf



ACR Update

• ACR’s Breast X-Ray Imaging Physics Subcommittee 
has launched a revision of the SBBAP QC Manual

• The subcommittee consists of the audience’s 
colleagues who understand and share the challenges 
the audience faces and the concerns they have

• AAPM Annual Meeting will include another brief update 
from Bill Geiser during the ACR Activities session
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