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OBJECTIVES

❖ Teach radiology trainees the basics of performing tomosynthesis 
(3D) guided biopsies
➢ Review preprocedural considerations
➢ Discuss biopsy equipment
➢ Explain biopsy technique
➢ Highlight common pitfalls and possible solutions



BENEFITS OF TOMOSYNTHESIS GUIDED 
BIOPSIES OVER STEREOTACTIC

❖ Able to biopsy lesions without calcifications 
(architectural distortions, focal asymmetries)

❖ Significantly fewer exposures
❖ Shorter mean total procedure time
❖ Use of full detector for lesion identification (clear 

paddle vs metal paddle)
❖ Relative ease of sampling lesions closer to the 

chest wall

ADH on 
excision



CONSENT
Obtain written informed consent

RISKS PROCEDURE BENEFITS NEGATIVES

❖ Pain (most patients 
experience minimal to 
mild pain)

❖ Bleeding (risk of 
clinically insignificant 
hematoma ~10-20%; 
risk of significant 
hematoma <1%)

❖ Infection (<1%)

❖ Answer 
questions

❖ Local anesthesia 
is usually 
adequate for 
procedural pain 
control

❖ Avoidance of 
surgery if 
benign

❖ Preoperative 
confirmation if 
malignant

❖ Unable to perform 
biopsy due to 
nonvisualization 
or inadequate 
stroke margin

❖ Need for re-biopsy 
due to insufficient 
or discordant 
pathology



TIME OUT PROCEDURE

Verify
❖ All participants in the room

❖ Full name

❖ Date of birth

❖ Procedure being performed

❖ Correct side of procedure



BLOOD THINNING MEDICATIONS
Anticoagulants/Antiplatelets

❖ Tomosynthesis-guided biopsies are considered low risk for bleeding
❖ Discontinuing these medications is practice dependent
❖ At our institution, patients can typically continue their medications
❖ Some institutions proceed with biopsy without altering the patient’s anticoagulation regimen - which is 

supported by the literature
❖ Must weigh the risk of bleeding vs. myocardial infarction, pulmonary embolism, stroke etc.
❖ We consult with the physician managing anticoagulation prior to stopping
❖ Review with patient again on the day of biopsy

Coumadin Antiplatelets Direct Oral Anticoagulants

Ø Target INR £ 3.0
Ø Consider bridging for 

high risk thrombosis 
cases

Ø Same-day reinitiation for 
bridged patients

Ø Do not withhold
Ø Exceptions:
Glycoprotein IIb/IIIa inhibitors
- Long-acting: Abciximab (withhold 
24 hours before procedure)
- Short-acting: Epifibatide and Tirofiban 
(withhold 4-8 hours before procedure)

Ø Do not withhold



TEAM ROLES

Technologist
❖ Discusses procedure 

with patient
❖ Sets up biopsy 

device
❖ Positions patient
❖ Obtains images

Attending
❖ Oversees the trainee
❖ Performs the ‘time 

out’
❖ Assists with 

troubleshooting
❖ Reviews biopsy 

results for rad-path 
correlation

Trainee
❖ Biopsy planning
❖ Obtains consent
❖ Selects the target
❖ Administers local 

anesthesia
❖ Obtains biopsy
❖ Places tissue marker



POSITIONING

❖ Technologist uses prior 
imaging as a guide

❖ Patient chair locked into 
place

❖ Comfortable compression

❖ Corners are marked to 
ensure no movement 
during procedure



PLANNING THE APPROACH
On the ML view measure the distance 
from the target to the superior skin 
surface (C).  

On the CC view measure the distance 
from the target to the lateral or medial 
skin surface (B). 

The compression paddles are placed in 
the plane of approach at the time of 
biopsy.

The inferior approach requires the 
patient to be positioned in the lateral 
decubitus position and is typically 
avoided if possible on upright systems.

Teaching Point
The direction of approach 
should take the shortest 

path from the target lesion 
to the skin surface.

Microcalcifications 
recommended for biopsy

The microcalcifications are closest to the lateral 
skin surface. A lateral approach was taken. The 
left breast was placed in LM compression at the 
time of biopsy. 

B C

LCC LML



IDENTIFYING THE LESION

Cine***

v Obtain a scout image to 
ensure the lesion is within the 
paddle (A)

v Obtain tomosynthesis images 
for targeting 

v Scroll through the 
tomographic images to select 
the slice in which the lesion is 
within focus (B)

Scout image 
showing 
microcalcs within 
the paddle (A)

Targeting 
tomosynthesis 
slice selected 
with the lesion in 
focus (B)

Once the lesion has been selected, the target coordinates are displayed by the console. 
Read the coordinates aloud to the technologist who will confirm the numbers on the 
device display.

A B



THE BIOPSY NEEDLE
❖ Select the correct biopsy needle device on 

the console

❖ The software will create a post-throw guide

Distance between trough and 
skin surface

Purple color indicating 
appropriate distances. If red,

repositioning is required.

Stroke Margin: Distance 
between needle tip and 

detector plate

Throw: Distance needle 
moves once fired

Dead Space: Distance 
between the trough 

and needle tip



PETITE NEEDLE

Compared to a standard needle
v Smaller notch (20mm vs 12mm)
v Same dead space

Uses
v Thin breasted patients
v Compression ≤ 3cm
v Negative stroke margin
v Superficial lesions to avoid cutting 

the skin surface



THE TRAY

Chlorhexidine Skin prep

1% Lidocaine without
epinephrine (superficial 

anesthesia)

1% Lidocaine with
epinephrine (deep 

anesthesia)

Gauze Pads

Scalpel

1% Lidocaine with 
epinephrine (attach to device 

injection port)

Towels



ADVANCING THE NEEDLE: UPRIGHT
❖ Clean the skin with prep
❖ Wind the needle down to just above the skin surface
❖ The X and Y coordinates should be yellow/green prior to 

advancing the needle into the breast (A)
❖ Use 1% lidocaine without epinephrine to create a 

subcutaneous small wheal (B) and then inject deep 
along the trajectory of the needle

❖ Inject lidocaine with epinephrine along the trajectory (C)
❖ Attach the lidocaine with epinephrine syringe to the 

white injection port
❖ Make a skin incision with scalpal
❖ Wind down the biopsy device through the incision until 

the x, y, and z position are green

A

B

A

C



PREFIRE TOMOSYNTHESIS IMAGES
v After needle advancement, the position of the needle tip is 

confirmed with additional exposures 

v Both 15 degree stereotactic pair images or digital breast 
tomosynthesis only images can be obtained depending on the 
lesion and radiologist preference

v DBT is ideal to confirm correct prefire positioning for non-
calcified lesions visualized best on tomo images

Pitfall
Needle artifact can potentially 

obscure subtle 
microcalcifications on DBT.

Appropriately positioned needle 
tip at an architectural distortion
prior to firing. This lesion was 
occult on standard 
mammographic views. (A,B)

Stereotactic pair images with 
microcalcifications distal to an appropriately 
positioned needle tip (C,D).

Depress the green
button to fire the needle 

once the needle is 
appropriately positioned A B

C D



CLOCKFACE NOTATION AND BIOPSY NEEDLE
The inner cannula of the vacuum assisted 
biopsy needle rotates 360 degrees for 
circumferential tissue sampling. 

The direction of the inner cannula 
can be controlled by a thumbwheel 
located at the end of the device.

The position of the aperture 
opening/clockface is located at the 
middle section of the device.

Teaching Point
By convention, the sampling 

chamber is directed towards the 
chest wall and is designated as the 

12 o’clock position. This is true 
regardless of approach (superior, 

lateral, etc.)

Illustration depicting a lateral approach insertion 
of the biopsy needle. Note the 12 o’clock position 
is directed towards the chest wall.



OBTAINING A VACUUM ASSISTED BIOPSY
v Inject lidocaine with epinephrine through 

the white port while turning the biopsy 
cannula to anesthetize the target (A)

v Press on the foot pedal (B) to biopsy 
which will beep once the sample is 
obtained

v Turn the thumbwheel after the beep to 
change direction of the cannula

v Continue to obtain biopsies (usually 360°)
- Odd or even numbers

v Place biopsy device on lavage mode (C) 
and turn the biopsy cannula 360° to 
irrigate the biopsy cavity

B
C

Post-fire 
stereopair 
demonstrating 
satisfactory 
positioning prior 
to biopsy (D,E).

D EA



THE SPECIMEN

Tissue pieces with desired 
target are placed in 

smaller white cassette 

Tissue removed from 
the basket and 
placed in a tray

Typically samples are 
spread apart (can use 

hemostat)

Formalin 
container 
to send to 
pathology

Radiograph performed to confirm target intended

Select tissue pieces with target (i.e. 
calcifications) and place in smaller 
white cassette to help pathologist



PLACING A BIOPSY MARKER

Once the biopsy needle is removed from the sheath:
❖ Place the clip through the sheath until there is a ‘click’
❖ Deploy the plunger 
❖ Turn the device 180° and remove slowly

Confirm clip position on post-biopsy mammogram. If the lesion is 
not well visualized on mammogram, post-biopsy tomography 
should be performed.

Compared to mammography (A), 
architectural distortion is better 
visualized on tomography (B). 
Post-biopsy tomography was 
performed.

Appropriate position of the clip 
(C), within the biopsy cavity. There 
is residual architectural distortion 
visible.

BA C



POST-BIOPSY IMAGING
Evaluate the following:

● Appropriate targeting of the area in question
● Presence of residual calcification or lesion
● Successful deployment of the clip
● Clip’s relation to the biopsy cavity
● Presence of a post-biopsy hematoma

Clip Migration:

Successful biopsy of 
the microcalcifications (B) revealed 
to be fibroadenomatoid changes.

MLO view post-biopsy mammogram 
shows superior migration of the 
biopsy clip (arrow) relative to the 
biopsy cavity (box).

No residual microcalcifications are 
visualized.

Appropriate position of the 
biopsy marker (C,D) within the 
biopsy cavity. No residual 
calcifications identified.

Teaching Point
Document any migration of 

the clip within the 
procedural report.

A

C D

Image of successfully deployed clip

B



POST-BIOPSY HEMATOMA

❖ Additional manual compression was applied when post-biopsy 
mammogram revealed an enlarging hematoma (B)

❖ Targeted ultrasound of the left breast revealed a 5 cm hematoma with a 
pulsatile vessel within the hematoma (C) 

❖ IR was consulted for percutaneous gel foam injection

❖ Additional pressure was held for 60 minutes and patient was discharged 
in good condition 

Mass to be 
biopsied

Microcalcifications 
to be biopsied

Hematoma on 
post-biopsy 
mammography

Confluent 
hematoma 
at the site of 
biopsy

Pulsatile vessel 
within the 
hematoma

On mammography, a 
hematoma presents as a new 

mass or focal asymmetry at the 
biopsy site

Prevention

v Routine use of lidocaine with 
epinephrine during the biopsy

v Manual compression to the 
biopsy site for 5-10 minutes

Management

v Extended compression to an hour with pressure bandage or chest wrap

v Color Doppler evaluation to assess for pseudoaneurysm or active 
bleeding (ultrasound guided compression can be performed)

v Referral for percutaneous injection, intravascular intervention, or 
surgical ligation

B CA



TROUBLESHOOTING AN INADEQUATE SAMPLE

6 consecutive biopsy samples were obtained 
over 360° after satisfactory prefire images.

Specimen radiographs reveal no 
calcifications (A).

Obtain +/- 15 degree stereotactic 
positioning views to identify the location of 
the calcifications.

Perform an additional biopsy round with 
targeted sampling based on clock face 
direction. 

Microcalcifications are seen to the left of the probe (B,C). 

3 additional biopsy samples were obtained from 3 o’clock to 9 
o’clock going through the 12 o’clock position.

Additional specimen radiographs were positive for 
calcifications (not shown).

Problem:

Solution:

12

3

6

9

Chest 
wall

A

B C



AVOIDING VESSELS

Calcifications needing 
biopsy

Vessel at 
needle tip

Vessel rolled 
away from biopsy 
needle tip

Management:
❖ Ensure the vessel is at the site of 

entry

❖ Consider changing the biopsy 
approach (i.e. ML to CC)

❖ Roll the breast and reimage 

Magnification ML view with vessel adjacent to 
microcalcifications (A)

The vessel is displaced on images prior to and after rolling 
the breast (B,C)

Vessel

A

B C

Evaluate scout 
tomography images 

for vessels along 
the biopsy path.

Vasculature is 
commonly 

encountered 
superficially along 
the skin surface.

Vessels are avoided 
to prevent post 

biopsy hemorrhage.



VASOVAGEL REACTIONS

Symptoms ❖ Lightheadedness, nausea, diaphoresis, pallor, or frank syncope

Prevention

❖ Distract the patient
❖ Limit visualization of the needle
❖ Keep the patient cool
❖ Perform biopsy in the decubitus position

Management

Technologist’s Role Trainee’s Role

❖ Remove the biopsy device
❖ Release compression 
❖ Elevate the patient’s legs
❖ Obtain an ice pack for the patient

❖ Pull the needle out
❖ Obtain and monitor vitals
❖ Reassure the patient of the 

benign nature of vasovagal 
symptoms



POST-PROCEDURAL CARE

❖ Patient observed at least 15 minutes in the department
❖ May experience minor pain and bruising over the next 1-2 days
❖ Avoid strenuous activity for 48 hours
❖ Apply ice and Tylenol PRN (avoid aspirin or NSAIDS for 

analgesia)
❖ No showering for 24 hours; no swimming for 3-5 days



MISSING CALCIFICATIONS

Problem:
❖ Calcifications on specimen 

radiograph but not seen by the 
pathologist

Solution:
❖ Radiograph paraffin block to 

assist the pathologist
❖ Examination under polarized light
❖ Rebiopsy

61-year-old female post tomosynthesis-guided biopsy of 
microcalcifications. Pathologist requested assistance to 
search for calcifications on paraffin blocks. 2 out of 3 cassettes 
contain calcifications. 

v Pathology revealed a fibroadenomatoid lesion with stromal 
calcifications.

Mag CC view with 
grouped

microcalcifications

Post-biopsy specimen with 
calcifications



RAD-PATH CORRELATION

Discordant: Pathology does not fully explain the imaging 
findings. Need re-biopsy or surgical excision.

Benign Concordant: Benign pathology explains imaging 
findings. Follow up imaging in 6 months to assess 
adequate sampling and establish a new baseline. 

Biopsy of architectural distortion (A) revealed benign breast tissue with focal 
periductal sclerosis. Results were discordant with imaging findings. Excisional 
biopsy was performed consistent with radial scar, no evidence of carcinoma –
high risk and concordant with imaging. A

Architectural distortion



Follow-up Imaging or 
Return to Screening
(benign pathology)

Surgical Referral
(high risk or 

malignant pathology)

Nonspecific Specific ❖ Malignancy
❖ Atypia (ADH, FEA)
❖ Lobular Neoplasia (LCIS, 

ALH)
❖ Radial Scar
❖ Papilloma

❖ Benign Breast 
Tissue

❖ Atrophic 
Breast Tissue

❖ Fibrocystic 
Change

❖ Apocrine 
Metaplasia

❖ Fibrous Breast 
Tissue

❖ Fibroadenoma
❖ Sclerosing 

Adenosis
❖ Columnar Cell 

Changes
❖ Hamartoma
❖ PASH

MANAGEMENT OF BIOPSY RESULTS

Pathology of biopsied coarse microcalcifications (A) 
demonstrated fibroadenomatoid changes associated with 
large microcalcifications. 
v Results were benign and concordant. A 6 month follow 

up mammogram was recommended.

Follow up mammogram (B) without evidence of 
malignancy. No residual microcalcifications.

Calcifications to biopsy

Biopsy marker without 
residual calcifications

A

B



TRAINEE-ATTENDING DEBRIEFING

Patient Experience
v Efficiency to reduce time under 

compression
v Adequate numbing to minimize 

pain
v Communication and rapport 

developed with patient to 
reduce anxiety prior to and 
during procedure

v Premedication with anxiolytics

Procedural
v Adequacy of tissue samples
v Complications
v Troubleshooting errors
v Patient follow up
v Rad-path correlation



SUMMARY

❖ Tomosynthesis guided biopsies have benefits over traditional 
stereotactic biopsies

❖ Technique can be readily taught to radiology trainees
❖ Common problems include absence of calcifications in the 

sample, post-biopsy hematoma, and clip migration
❖ Residents should be involved with rad-path correlation and 

management


