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Overview 

•  General concepts 
•  Image-guided breast procedures 

– Stereotactic/tomosynthesis biopsy 
– Ultrasound aspiration/biopsy 
– MRI biopsy 

•  Radiology pathology concordance, 
management recommendations 



General Concepts 

•  Goal of biopsy – sampling the area in 
question, not necessarily removing entire 
lesion 

•  Less invasive, faster, less expensive than 
surgical biopsy 

•  Less tissue removed – less deformity 
•  Needed as more nonpalpable lesions are 

identified 



Pre-Procedural Planning 

•  Review relevant imaging to identify target for 
biopsy 

•  Recognize potential limitations: 
– Thin compression thickness (stereotactic, MR) 
–  Implants 
– Posterior location (stereo), anterior location (MR) 

•  Identify approach for biopsy   
– Shortest skin to lesion distance 

•  Determine type of biopsy device 
•  Select biopsy clip (if other clips present) 



Biopsy Devices 
•  Spring-activated biopsy device: 

– Single sample with each insertion (multiple) 
– Typically smaller gauge than vacuum-assisted 
– Fire or pre-fire option (open chamber) 
– US biopsy 

•  Vacuum-assisted biopsy device: 
– Single insertion 
– Samples collected in chamber at end of device 
–  Larger samples 
– Use lidocaine with epinephrine for local 

anesthesia 
– Stereotactic, US, or MR biopsy 



Spring-activated Biopsy Device 



Spring-activated Biopsy Device 



Vacuum-assisted Biopsy Device 



Vacuum-assisted Biopsy Device 



Vacuum-assisted Biopsy Device 



General Concepts 
•  Clean technique 
•  Local anesthesia with lidocaine 
•  Tissue sampling performed under imaging 

guidance 
•  Marker is placed at site of biopsy following 

tissue sampling 
– Confirm mammogram/US correlation 
– Confirm questioned finding was sampled 
– Aid in surgical planning 

•  Post-procedure mammograms 
– Document clip location 



Radiology-Pathology Concordance 

•  Assessing whether pathology results are 
concordant with imaging findings 

•  Does pathology match BI-RADS 
assessment? 

•  Was the finding adequately sampled? 
•  If discordant: 

– Repeat biopsy 
– Surgical excision  



STEREOTACTIC BIOPSY 



Stereotactic Biopsy 

•  Mammographically guided biopsy 
– Target findings with no sonographic 

correlate – typically calcifications, 
occasionally small masses or asymmetries 

–  Increasingly utilized for architectural 
distortion 

– Vacuum-assisted biopsy device 
– Specimen X-ray 



•  Positioning 
– Patient is placed in prone position* 
– Breast hangs through opening in the table 
– Breast is compressed 
– Approach: superior, inferior, lateral, or medial 

Stereotactic Biopsy 

*exception - upright stereotactic units 



Stereotactic Biopsy Table 



Stereotactic Biopsy Table 



Image from Healthlink BC 

Stereotactic Biopsy Position 



Pre-procedural Planning 
Review all relevant imaging prior to procedure. 





Residual calcifications at lumpectomy site. 
Stereotactic biopsy recommended. 



Stereotactic Biopsy 

Compress breast using selected approach.  



Breast Compression 



Scout Image 



Stereo Pair 



Target Calcifications 



Target Coordinates 



Position Needle to Targeted Area 



Cleanse skin 



Lidocaine Administration 



Pre-Fire Stereo Pair 

x x 



Deploy Biopsy Device 



Obtain Samples 



Check Specimen X-ray 



Deploy Clip 



Post-Clip Image 



Stereotactic Biopsy 

•  Remove sheath 
•  Release breast compression and apply 

manual pressure over biopsy site 
•  Post-biopsy mammogram 

– Confirm clip in adequate position 



Post-Biopsy Mammogram 

DCIS 



Tomosynthesis Biopsy 

•  Targeting performed using tomosynthesis 
views 

•  Similar technique to stereotactic biopsy 
•  Requires tomosynthesis capable biopsy 

system 



Architectural Distortion 



Scout Tomo 



Pre-Fire Tomo 



Target Area 

x 



Radial Scar 



Radiology Pathology Concordance 

•  Is the targeted abnormality in the 
specimens? 

•  Is the clip in appropriate position? 
•  Does pathology explain the imaging 

finding? 



ULTRASOUND GUIDED 
PROCEDURES 



Ultrasound Biopsy 

•  Benefits: 
– more comfortable method of image guided 

biopsy, greater availability, no gadolinium (MR) 
– Greater access to posterior/axillary breast 

tissue  
– Real-time visualization of biopsy sampling 

•  Limitations: 
– Not all findings identified on US 
– Potential delay in diagnosis/misdiagnosis if US 

finding does not correlate with MG or MR 
 



Ultrasound Biopsy Tray 



Ultrasound Guided Biopsy 

Performed with patient 
supine or decubitus 
 
Different from 
stereotactically and 
MRI guided biopsies 
where patients are in 
the prone position 



Ultrasound Biopsy 

Target ultrasound abnormality 



Target mass under US probe 



Scout Images Prior to Biopsy 



Administer 1% lidocaine for local 
anesthesia 



Lidocaine Administration 



Small skin incision with scalpel 



Advance biopsy device into breast 
using US guidance 

 



Position and deploy biopsy device 



Pre-fire Image 



Post-fire Image 



Clip Placement 



Post-Biopsy Mammogram 



66 year old referred for evaluation of an MD 
detected right breast palpable abnormality 



66 year old referred for evaluation of an MD 
detected right breast palpable abnormality 



Questioned upper outer 
mass persists 

Ultrasound of the upper outer right 
breast demonstrates a suspicious 
mass at 10:00 location 



Marker 

Ultrasound guided biopsy 
with marker placement 



Marker within mass indicates biopsy site 
and confirms mammo and US correlation 

Grade 3 Invasive Ductal Carcinoma 



Radiology Pathology Concordance 

•  Did the needle traverse the targeted 
lesion? 

•  Were samples obtained adequate? 
•  Is the clip in appropriate position? 
•  Does pathology explain the imaging 

finding? 



Ultrasound Guided Aspiration 

•  Diagnostic 
– Complicated cyst versus solid mass 

•  Therapeutic 
– Symptomatic Cysts 
– Abscess  



Lidocaine Administration 



Cyst Aspiration 



Cyst Aspiration 



Post-Aspiration 



Abscess Aspiration: 
Final cultures= S. 
aureus 

Abscess resolves with 
aspiration – *US allows for 
evaluation of residual, 
nondrainable collection  



MR GUIDED BIOPSY 



Breast MRI 

•  High sensitivity results in lesions 
identified on MRI that are occult to CBE, 
mammography, and ultrasound. 

•  Moderate specificity requires ability to 
sample tissue using MR guidance. 



Requirements 

•  Open breast coil allowing access to 
tissue 

•  Compression device for tissue 
stabilization 

•  Guidance system for accurate targeting 
•  MRI safe/compatible biopsy devices 



Coils 



Guidance Systems 



MRI Guided Biopsy 

Similar to stereotactic 
biopsy, the patient is 
lying prone, with the 
breast hanging down 
through an opening 
and compressed 
     
*As with a diagnostic 
MRI, contrast is used 



MR-guided VABB 





Effective MR-Guided Biopsy  

•  Safe and minimally invasive 
•  Accurate in targeting 
•  Successful in sampling small (< 1cm) and less 

well-defined lesions 
•  Fast - transient enhancement with washout of 

contrast in some lesions 
•  Accurate/effective site marker placement 

– Visible on MRI, US, and mammography 



Pre-Procedural Preparation 

•  Determine approach 
•  If multiple lesions, which to biopsy first: 

– Ipsilateral to known malignancy? 
–  Washout kinetics? 
–  Most suspicious? 

•  Designate clip(s) if multiple sites 



Pre-Procedural Preparation 

•  Patient consent 
•  IV 
•  Tray set up 
•  Time out 



Positioning 

•  Compress breast in grid for stabilization 
•  Position breast so region of interest is 

within grid 
•  For posterior lesions, remove padding 

to allow breast to fall deeper within coil 
•  For anterior lesions, favor compression 

of anterior breast 



Medial Approach 



Medial Approach 

Compression plate keeps opposite breast out of coil 



Medial Approach 

Cannot do bilateral MR biopsy with medial approach 



73 year old with biopsy proven IDC and DCIS in the upper 
central left breast (yellow arrow). Pre-operative breast MRI 
demonstrates a 0.6 cm enhancing mass at 8:00 in the left 
breast. 





Place fiducial* 

Compress breast 



MR Biopsy 

•  Position patient/compress breast 
•  Pre-contrast images 
•  Post-contrast images 
•  If target lesion seen, proceed with biopsy 













Sheath Placement 

•  Clean skin in designated square 
•  Lidocaine for skin 
•  Lidocaine with epi for breast tissue 
•  Place block in grid 
•  Set black stopper to lesion depth 
•  Introduce trocar through white sheath 



Set black stopper to lesion depth 

Introduce trocar 
through white sheath 



Trocar Placement 



Obturator Placement 



Check position of obturator 



Biopsy 



Assess for adequate sampling 



Place Clip 



Post biopsy mammogram 

Always check for clip deployment 
Note significant displacement of marker on biopsy report 



Considerations 

•  If not visible on initial post-contrast 
images: 
–  Do delayed scanning 
–  Release compression 



Non-Visualization at MR Biopsy 

– Liberman et al: 12% (112), 54% not seen at f/u, 
46% seen but smaller 

– Hefler et al: 13% (291), 2 non-enhancing but 
biopsied (1 CA), 25 not seen on f/u, 4 seen on   
f/u - 2 invasive CA (2/29 = 7%) 

– Brennan et al: 8% (907), no cancers on f/u, 1 
women had DCIS in Mx after cancellation (1/61 
= 2%) 

 
    DO SIX MONTH FOLLOW-UP MRI! 



Radiology Pathology Concordance 

•  Assess imaging-pathology concordance 
–  No specimen radiograph 
–  No real-time visualization of sampling 
–  Scarce data on what constitutes benign 

concordant pathology 
•  Discordant biopsies à repeat biopsy vs. 

surgical excision 
•  Benign and concordant biopsies à 6 month 

follow-up MRI 



Summary 

•  Basic concepts image-guided biopsy 
•  Techniques 

– Stereotactic/tomosynthesis 
– Ultrasound 
– MRI 

•  Radiology pathology concordance 



Thank	You	


