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Guidelines

Preamble

The practice guidelines of the Canadian Association of 
Radiologists (CAR) are not rules, but are guidelines that 
attempt to define principles of practice that should generally 

produce radiological care. The radiologist and medical physi-
cist may modify an existing practice guideline as determined 
by the individual patient and available resources. Adherence 
to CAR practice guidelines may not ensure a successful out-
come in every situation. The practice guidelines should not be 
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Abstract
This guideline presents Part V of the Canadian Association of Radiologists (CAR) Practice Guidelines on Breast Imaging and 
Intervention and addresses image-guided breast intervention and biopsy procedures. This guideline provides comprehensive 
recommendations for stereotactic-, tomosynthesis-, ultrasound-, and MRI-guided biopsy, as well as preoperative localization 
and post-procedural management. Key areas include indications and contraindications, biopsy device and needle selection, 
tissue marker placement, documentation, radiologic–pathologic correlation, quality assurance, and personnel qualifications. 
Emphasis is placed on minimally invasive, image-guided procedures as the standard of care for diagnosing palpable and 
nonpalpable breast lesions. This guideline is intended to be used in conjunction with the other components of the CAR 
Breast Practice Guidelines series, which together replace the 2016 CAR Breast guidelines and reflect the current evidence 
base and clinical landscape in Canadian breast imaging. While outlining best practices and minimum standards, this guideline 
acknowledges variability in patient needs, lesion characteristics, and institutional resources, with ultimate responsibility for 
procedural decision-making residing with the supervising radiologist.

Résumé
La présente ligne directrice présente la partie V des Lignes directrices de pratique en matière d’imagerie et des interventions 
mammaires de la CAR, et porte sur les interventions mammaires guidées par l’image et les biopsies. Cette ligne directrice 
fournit des recommandations complètes pour les biopsies guidées par stéréotaxie, tomosynthèse, échographie et IRM, 
ainsi que pour la localisation préopératoire et la prise en charge post-interventionnelle. Les domaines clés comprennent 
les indications et contre-indications, la sélection du dispositif de biopsie et de l’aiguille, la mise en place d’un marqueur 
tissulaire, la documentation, la corrélation radiologique-anatomopathologique, l’assurance de la qualité et les qualifications du 
personnel. L’accent est mis sur les procédures minimalement invasives guidées par l’image en tant que norme de soins pour le 
diagnostic des lésions mammaires palpables et non palpables. Cette ligne directrice est destinée à être utilisée conjointement 
avec les autres composantes de la série de Lignes directrices d’imagerie mammaire de la CAR, qui remplacent ensemble 
les lignes directrices consolidées de 2016 et reflètent les données probantes actuelles et le contexte clinique de l’imagerie 
mammaire au Canada. Tout en définissant les meilleures pratiques et les normes minimales, cette ligne directrice reconnaît 
la variabilité des besoins des patientes, des caractéristiques des lésions et des ressources de l’établissement, la responsabilité 
ultime des décisions procédurales incombant au radiologiste superviseur.
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deemed inclusive of all proper methods of care or exclusive 
of other methods of care reasonably directed to obtaining the 
same results. The practice guidelines are not intended to 
establish a legal standard of care or conduct, and deviation 
from a practice guideline does not, in and of itself, indicate or 
imply that such medical practice is below an acceptable level 
of care. The ultimate judgment regarding the propriety of any 
specific procedure or course of conduct must be made by the 
physician and medical physicist in light of all circumstances 
presented by the individual situation.

Introduction

The CAR Practice Guidelines on Breast Imaging and 
Intervention have been published as a comprehensive five-
part series in the Canadian Association of Radiologists Journal 
(CARJ) to provide targeted, modality-specific guidance. While 
this section focuses on Breast Interventions and Biopsy 
Procedures, it is intended to be used in conjunction with the 
other 4 components of the update:

•• Part I: Mammography and Digital Breast 
Tomosynthesis1

•• Part II: Contrast-Enhanced Mammography 
(CEM)2

•• Part III: Breast Ultrasound3

•• Part IV: Breast Magnetic Resonance Imaging 
(MRI)4

•• Part V: Breast Intervention and Biopsy Procedures

Together, these documents replace the previous 2016 con-
solidated guidelines to reflect the current evidence base and 
clinical landscape in Canadian breast imaging, and comple-
ment the recently published Breast Disease Imaging 
Referral Guidelines, which provide guidance on the most 
appropriate breast imaging test for a given indication or 
patient population.5

These guidelines aim to provide radiologists, technolo-
gists, and other allied staff with a consensus-based approach 
to performing and interpreting breast imaging. These recom-
mendations align with those published by the Canadian and 
American Cancer Societies, the National Comprehensive 
Cancer Network, and the American College of Radiology. 
While the guidelines serve as an educational tool and outline 

best practices and minimum requirements, the Working 
Group acknowledges that alternative actions may be appro-
priate depending on available resources, patient factors, tech-
nological advances, and evolving medical knowledge.

Ultimately, the supervising radiologist is responsible for 
determining the most appropriate examination or intervention 
for each patient.

Overview: Breast Intervention

Breast interventional procedures may be diagnostic, thera-
peutic, or both. Diagnostic procedures include but are not 
limited to pre-surgical localization, fine needle aspiration 
(FNAB) biopsy, spring-loaded core needle biopsy (CNB), 
and vacuum-assisted breast biopsy (VAB). Diagnostic/thera-
peutic procedures include cyst aspiration and abscess drain-
age. Minimally invasive image-guided biopsy is the most 
common method for diagnosing both palpable and non-pal-
pable breast lesions. This type of biopsy offers similar accu-
racy to surgical biopsy, along with several advantages: it is 
more convenient for patients, less costly, associated with 
lower morbidity, better cosmetic results, and a lower compli-
cation rate.6

Image guidance should be used for biopsy of both palpable 
and non-palpable masses provided that the masses are visual-
ized. Palpation guidance is only necessary if the lesion is not 
seen by any imaging method. The shortest distance from the 
skin to the lesion should be used when possible. Image guided 
percutaneous biopsy is superior to open surgical biopsy for 
several reasons, including increased accuracy, decreased cost 
and wait times, and decreased surgical morbidity and cos-
metic deformity.

The first section of this guideline details general pre-pro-
cedure information applicable to interventions regardless of 
imaging modality, including indications and contraindica-
tions, equipment selection, and documentation. Subsequent 
sections cover technical and procedural details specific to 
procedures separated by imaging modality or technique. The 
final section covers post-procedure considerations applicable 
to all modalities.

It is recommended that all personnel involved in interven-
tional procedures adhere to the requirements listed for the 
relevant modality in earlier sections of these guidelines (eg, 
for stereotactic-guided interventions, that radiologists and 
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technologists meet the requirements detailed in the mam-
mography section of the guideline).1

General Guidance for Interventional 
Procedures

Indications and Contraindications

The decision to perform an interventional procedure should 
conform to the general principles noted in the preceding sec-
tion. For a summary of indications and contraindications by 
imaging modality, please see Table 1.

Pre-Procedure Preparation

•• Discuss the benefits, limitations, and risks of the pro-
cedure with the patient.

•• A thorough clinical history must be obtained, focusing 
on the use of antiplatelet or anticoagulant medications. 
Clinically significant bleeding is rare in patients follow-
ing core needle breast biopsy,7,8 For standardized pro
tocols on managing these patients and addressing 
periprocedural bleeding complications, refer to the CAR/
CAIR Practice Guidelines: Periprocedural Management 
of Patient Bleeding Risk.9

•• Obtain informed consent.
•• Prepare the breast, procedure field, and physician con-

ducting the procedure according to infection control 
principles.

•• Obtain scout imaging (stereotactic- and tomosynthesis- 
guided).

•• Position the unaffected breast out of field for unilateral 
biopsies (MRI-guided).

•• For bilateral biopsies, compress both breasts using 
open coils with bilateral lateral access (MRI-guided)

•• Place a fiducial marker within grid for localization 
(MRI-guided).

Equipment

Modality-Specific Equipment.  For recommendations associated 
with mammographic, ultrasound, and MRI equipment, please 
refer to other sections of these guidelines, relevant to the 
modality in question.1-4

Biopsy Devices and Sampling
•• Spring-loaded needle systems typically provide ade-

quate samples for diagnosis.
•• 14-gauge and larger needles are recommended for 

spring-loaded devices.
•• Vacuum-assisted core-needle biopsy systems are also 

suitable for ultrasound-guided procedures.
•• Other biopsy systems may be used under ultrasound 

guidance.
•• Accurate targeting and sampling are crucial for diag-

nostic success.

Biopsy-Needle Selection.  Several needle biopsy devices are 
available for stereotactic-guided procedures, including auto-
mated core needles, vacuum-assisted devices, and other tis-
sue biopsy systems. The choice of biopsy device depends on 
the type of lesion as well as the operator’s experience. MRI-
guided biopsy is almost exclusively vacuum-assisted, 
whereas all types of needles are used for ultrasound guided 
procedures. Stereotactic or tomosynthesis-guided biopsies 
can be performed with spring-loaded and vacuum-assisted 
needles; VAB is preferred as it can yield larger, more accu-
rate samples while minimizing patient discomfort and pro-
cedure time.

Vacuum-assisted devices of 11-gauge and larger have 
been shown to be most effective in the biopsy of microcal-
cifications, under stereotactic, tomosynthesis, or ultrasound 
guidance.10 VAB is also indicated for architectural distor-
tion without a mass. If a finding is visible and accessible on 
ultrasound, ultrasound-guided biopsy is preferable for 
patient comfort and to limit radiation dose. Due to the loca-
tion of the biopsy target or body habitus of the patient, 
some patients may require a smaller-gauge vacuum-assisted 
device.

Fourteen-gauge needles are often recommended for ultra-
sound-guided core biopsy due to the quality of the sample. 
However, selection of a different needle size or semi-auto-
matic needle may be dependent on lesion location and size. 
Co-axial technique may be helpful for sampling difficult to 
access lesions or lesions in dense tissue.

In the case of lesions located very close to vital struc-
tures, including axillary structures, initial biopsy may be 
performed with a small gauge or non-advancing core needle. 
A fine needle may also be a last resort in order to avoid 
trauma to surrounding structures. FNAB is accepted for 
axillary node biopsy; however, core biopsy is preferred 
when safe to do so, as core biopsy is more likely to yield a 
diagnostic sample.

Biopsy Markers

Biopsy markers are used to ensure accurate identification of 
lesions during follow-up or subsequent localization.11 Breast 
biopsy markers help to confirm the agreement between radio-
logic and pathologic findings, especially when the pathology 
result is benign. They also serve to establish this concordance 
for suspicious lesions seen on one imaging technique but 
biopsied using another. Marker placement can help identify 
the correct lesion location when visibility is challenging, such 
as with small lesions or in patients receiving neoadjuvant che-
motherapy where the target lesion may disappear during 
treatment.

Markers can migrate, and in those cases, either the remain-
ing lesion or other landmarks can be used for localization if 
necessary. The type of marker selected should be based on its 
required visibility on a particular imaging modality (eg, ultra-
sound or MRI) or a nickel-free option if the patient has an 
allergy.
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Indications.  Placement of a radiologically- or ultrasound-visi-
ble clip/marker or carbon-marking at the time of biopsy is 
essential recommended in the following situations:

•• Lesions difficult to identify at follow-up or subsequent 
localization.

•• Complete or near-complete removal at sampling.
•• Modifications to the lesion post-biopsy (eg, small, 

solid intracystic lesions).
•• Lesions with ambiguous distribution or morphology 

(eg, multiple lesions).
•• Lesions that will potentially be treated with neoadju-

vant chemotherapy.
•• Lesions biopsied under MRI guidance.
•• Lesions that may be confused with adjacent lesions.
•• Ultrasound-, stereotactic-, and tomosynthesis-guided 

biopsies for MRI-detected lesions require a marker, to 
ensure correlation.

Clinical Practice Recommendations
•• Avoid leaving suspicious microcalcifications intention-

ally as markers, as this may lead to under-sampling.
•• Use different-shaped clips for multiple placements in 

the same breast.
•• Post-biopsy mammograms are recommended when a 

marker is left in place (CC and lateral views).
•• Include comments on the marker’s positioning relative 

to the lesion in the report.
•• Limited post-biopsy unenhanced MRI views can be 

used in addition to mammography after ultrasound 
guided biopsy of MRI-detected lesion if there is doubt 
the lesions correlation.

•• Be aware of potential marker migration or misplace-
ment following biopsy.

•• A patient declining a clip or tissue marker is not an abso-
lute contraindication for continuing with the biopsy.

Documentation

A permanent record of interventional procedures should be 
documented in a retrievable image storage format. Specific 
details of documentation vary with the type of procedure per-
formed. Retention of procedure imaging should be compliant 
with federal and provincial policies, with local health care 
facility procedures, and with clinical need.

Reporting should be in accordance with the CAR Standard 
for the Communication of Diagnostic Imaging Findings.12 
Permanent records of image-guided breast interventions 
should be documented in retrievable image storage format. 
For image labeling requirements and recommended report 
inclusions, please see Table 2.

Stereotactic and Tomosynthesis-Guided 
Biopsies

Stereotactic-guided breast biopsies are appropriate for most 
lesions visible on mammograms, including microcalcifications, 

masses, asymmetries, and architectural distortions. When avail-
able, stereotactic guidance is preferred over grid-type mammo-
graphic guidance because it is more accurate for the calculation 
of the Z position of a lesion, is faster, and requires less 
radiation.

Digital breast tomosynthesis (DBT) guidance can be uti-
lized for findings suitable for the stereotactic technique, as 
described above. If lesions are visible only or more clearly on 
DBT compared to 2D mammography, a DBT-guided percuta-
neous biopsy is preferred, if available.

Specifications of the Procedure

Lesion Targeting and Documentation
•• The physician performing/supervising the procedure 

targets the lesion.
•• Document needle positioning with paired pre-fire ste-

reotactic images or DBT image.
•• Obtain post-fire imaging at the proceduralist’s 

discretion.
•• For non-fire mode, capture paired stereotactic or DBT 

images with the needle in final pre-biopsy position.

Biopsy and Verification
•• VAB is preferred over spring-loaded devices.
•• A needle gauge of 12 or larger is recommended except 

in specific scenarios that may necessitate a smaller 
gauge.

•• For microcalcifications, obtain magnified specimen 
radiograph to verify adequate sampling.

•• Place tissue marker post-biopsy, especially for poten-
tially obscured lesions or multiple biopsies, with imag-
ing to document placement.

•• Use markers with different characteristics for multiple 
lesions.

Ultrasound-Guided Procedures

Ultrasound guidance can be used when a lesion (usually a mass 
or lymph node) is visualized on ultrasound. Prior to the perfor-
mance of any ultrasound-guided percutaneous procedure, the 
finding should be reassessed. The primary advantage of ultra-
sound-guided procedures is real-time confirmation of target 
sampling. Other advantages include accessibility, cost-effec-
tiveness, and lack of patient exposure to radiation or contrast.

Specifications of the Procedure

Needle Positioning and Approach
•• Perform the procedure under real-time imaging guid-

ance, using a high-frequency linear transducer.
•• The long axis of the needle should be visible along the 

long axis of the transducer.
•• Keep the needle relatively parallel to the chest wall and 

transducer face.
•• Choose an insertion point balancing a parallel approach 

and minimal tissue traversal.
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•• Maintain greater parallelism for devices with a throw. 
Taking a parallel approach improves the visibility of 
the needle during the procedure.

Image Documentation
•• Prior to sampling, obtain images of the target lesion or 

area of interest. These images should not include the 
needle.

•• When markers or non-wire localization devices are 
placed, obtain imaging that documents the marker or 
device

•• For core needle biopsies (CNB), fine needle aspira-
tions (FNA), and wire localizations:
|| Capture an image showing the needle traversing 

the lesion
|| May capture 2 orthogonal images of the needle 

through the lesion instead of a single image

•• For vacuum-assisted biopsies and cyst aspirations:
|| Take lengthwise images of the needle and lesion 

before sampling/aspiration
|| Image the area after sampling/aspiration to docu-

ment any residual lesion.

MRI-Guided Biopsies

Image-guided CNB under MRI guidance has decreased both 
the number of benign surgical biopsies and the number of sur-
gical procedures needed to treat breast cancer.13,14

Facilities performing breast MRI should have the ability to 
perform correlation with mammography, MRI-directed breast 
ultrasound, and MRI-guided interventions. If MRI-guided 
biopsy is not offered at the facility performing the breast 
MRI, a referral arrangement should be established with a 
cooperating facility to provide these services without the need 
to repeat the MRI examination.

Specifications of the Procedure

Initial Imaging and Targeting
•• Perform a 3-plane localizer sequence.
•• Obtain pre-contrast T1-weighted images to confirm 

adequate positioning.
•• Administer contrast and perform post-contrast 

T1-weighted imaging.
•• Create subtraction images if needed for subtle 

findings.

Table 2.  Documentation of Image-Guided Interventions.

Stereotactic, CEM, and DBT-
guided interventions Ultrasound-guided interventions MRI-guided interventions

Image 
labeling

•  Patient’s first and last name
•  Identifying number and/or date of birth
•  Examination date
•  Facility name and location
•  Designation of left or right breast

  Annotation of mammographic 
view (eg, craniocaudal, 
mediolateral oblique [MLO], 
90° mediolateral [ML])

• � Anatomic location using clockface 
notation

• � Distance from the nipple to the 
lesion in centimeters

• � Transducer orientation
• � Performing physician or sonographer

• � Annotation of MRI 
sequences used

• � Technologist’s identification 
number or initials

Report 
inclusions

•  Procedure performed
•  Designation of left or right breast
•  Description and location of the lesion
•  Informed consent is obtained
•  Safety time-out having been performed
•  Approach used
•  Type and amount of local anesthesia
•  Skin incision, if made
•  Needle gauge and device type (spring-loaded, vacuum-assisted, etc.)
•  Specimen images, if performed, and findings
• � Localizing tissue marker information including shape, if placed. If multiple tissue markers are placed, they should be 

clearly identified according to shape and site
•  Complications and treatment, if any
• � Post-procedure mammography, if obtained, describing location of tissue marker with respect to the biopsied lesion

  Other information may include 
presence or absence of 
residual target calcifications 
or mammographic 
abnormality for future 
localization and follow-up 
purposes.

Other information may include 
documented presence or absence of 
a residual mass visible on ultrasound 
for future localization and follow-up 
purposes.
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•• Use manual targeting (paper method) or computer-
aided evaluation (CAE) systems.

•• Calculate and note skin entry coordinates and target 
depth.

Lesion Targeting and Documentation
•• Move the patient table out of MR scanner bore.
•• Place biopsy guidance sheath with obturator to calcu-

lated depth.
•• Confirm accurate placement with sagittal and axial 

imaging.
•• Adjust targeting if necessary.

Biopsy and Verification
•• Vacuum-assisted biopsy (VAB) is preferred for MRI-

detected lesions. A needle gauge of 12 or larger is 
recommended.

•• Avoid 14-gauge spring-loaded core biopsy due to 
insufficient sampling.

•• Obtain sufficient samples depending on lesion size, 
device gauge, and clinical scenario, to get accurate 
diagnosis.

•• Place tissue marker post-biopsy, obtain a mammogram 
to document marker position.

Additional Considerations
•• Approximately 10% of lesions may not persist; recom-

mend 6-month follow-up if not seen on MRI.
•• MRI-detected lesions are often small with high inci-

dence of atypia.
•• MRI-guided biopsies have a higher underestimation 

rate compared to stereotactic biopsies.
•• Precision in targeting is crucial, especially considering 

the lesion position relative to grid.

Technical Guidelines

Imaging Protocol
•• Examinations should be performed with a dedicated 

open interventional MRI coil equipped with a localiza-
tion device.

•• Spatial resolution should be high enough to identify 
the target(s) of interest.

•• Images need to be obtained quickly to ensure visual-
ization of the finding prior to contrast washout.

•• The resolution may not match that of a diagnostic pro-
tocol, due to the goal being target identification rather 
than detection and characterization.

•• Faster sequence acquisition should be used to mini-
mize overall procedure time, reducing patient discom-
fort and motion.

•• Perform simultaneous bilateral imaging when findings 
in each breast are being biopsied concurrently.

Image Enhancement Techniques
•• Slice thickness and in-plane spatial resolution should 

be similar to adequately visualizing the finding

•• Consider using fat suppression and subtraction imag-
ing to identify the target finding. Note that subtraction 
may cause misregistration due to patient motion.

•• Motion-correction software can help reduce subtrac-
tion artifacts.

Contrast Administration
•• Gadolinium contrast is generally necessary to identify 

the target lesion.
•• Use standard dose of 0.1 mmol/kg as a bolus.
•• Follow with at least 10 mL saline flush.

Scan Timing
•• For optimal lesion visibility, capture images before 

contrast washout.
•• For single postcontrast scans, complete within 4 min-

utes of bolus injection.

Investigation of Nipple Discharge Using 
Galactography

Galactography or ductography may be used as an alternative 
to MRI for the investigation of pathologic nipple discharge, 
when MRI is not available or contraindicated. Ductography is 
minimally invasive, may be uncomfortable, and can be time-
consuming. The procedure is technically challenging. The 
rate of incomplete or failed ductograms may be as high as 
15% to 23%.15

Ductography is performed with a 30-gauge blunt-tipped 
straight or angled cannula gently inserted into the orifice of 
the discharging duct. 1 to 3 mL of nonionic iodinated contrast 
medium is slowly administered through the cannula, and 2 
orthogonal views are obtained, with additional views obtained 
as necessary.

The discharge must be present on the day of ductography so 
that a cannula can be placed in the correct duct. Failure to can-
nulate the discharging duct may lead to a false negative result.

Ductography is not recommended in lactating women or 
patients with active mastitis. Known hypersensitivity to 
iodinated contrast agents is a relative contraindication. A neg-
ative ductogram does not reliably exclude an underlying can-
cer or high-risk lesion, with the false-negative rate reported to 
be as high as 20% to 30%.16

Post-Procedure Follow-Up

Post-Procedure Care

•• Compress the biopsy site, skin entry site, and needle 
path until hemostasis is achieved. Compression time 
varies based on patient factors and extent of bleeding. 
Note: Absence of external bleeding doesn’t guarantee 
internal hemostasis.

•• Post-biopsy mammogram, to assess residual calcifica-
tions and to check clip placement (if used).

•• Additional views may be necessary to visualize the tis-
sue marker.
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•• Include DBT images for DBT-only visible findings.
•• Report should state marker position relative to the 

biopsy site.
•• Monitor and document any delayed complications; 

record any treatments administered.

Submission of Pathology Specimen(s)

Submitting a specimen for histopathology is a request for a 
consultant opinion. For this opinion to be effective, accurate 
identification and good preservation of the specimen are 
essential. Providing good clinical details is vital as the histo-
pathological findings are interpreted in the clinical context.

The requisition should be properly filled out with the fol-
lowing information:

•• Patient complete name, age, date of birth, and collec-
tion date

•• Clinical history
•• Side and source of tissue
•• Number of needle core biopsies submitted

Specimen containers should be labeled completely with 
patient information, collection site, date, and physician’s 
name. When multiple specimens are to be examined and diag-
nosed individually, each specimen must be submitted in a 
separate container completely labeled as indicated above.

Specimens should be placed in buffered formalin within 
approximately 10 minutes of their removal from the patient. 
Increased cold ischemic time will interfere with the assess-
ment and staining of the tissues. The volume of formalin is 
ideally 20 times that of the specimen, but for very large speci-
mens this may be reduced to ten times the volume of the spec-
imen. Very small specimens should be placed in formalin 
almost immediately (within 1 or 2 minutes depending on the 
size); otherwise marked drying artifacts will occur. Larger 
specimens with a high fat content, which float, may be cov-
ered within a few layers of paper towels to allow formalin to 
reach the upper surface of the specimen. The container obvi-
ously must be able to accommodate the specimen plus many 
times its volume in formalin. The specimens should fit 
through the opening of the container with ease.

Radiologic-Pathologic Correlation

Ideally, the physician who performed the procedure should 
determine the concordance between pathology results and 
imaging findings.17,18 If that physician is not available a des-
ignated physician may determine concordance to facilitate 
timely management of the patient. Radiologic-pathologic cor-
relation is crucial due to potentially higher upgrade rates and 
false-negatives.19-21 Technical constraints inherent to MRI 
can make determination of radiologic-pathologic concor-
dance challenging because there is not confirmatory method 
to verify adequate sampling.

Following receipt of the pathology report, an addendum to 
the biopsy report should be produced by the radiologist in 

charge of the biopsy or by his/her assigned proxy when 
required to expedite results. This addendum should include the 
radiologist’s opinion on radiologic-pathologic concordance or 
discordance as well as a suggestion for the appropriate man-
agement follow-up, such as the need for further imaging, 
imaging follow-up, repeat biopsy or surgical consultation.

•• Discussion with the pathologist is strongly encouraged 
when determining appropriate management for patients 
with questionable radiology-pathology concordance.

•• Regular Radiology-Pathology Breast Biopsy 
Correlation rounds are recommended as a method to 
facilitate case review and determination of concor-
dance between imaging findings and biopsy results.

Management Recommendations

Benign concordant results: for lesions with a definitive 
benign diagnosis (eg lymph node, fibroadenoma), follow-
up should be considered at 6 to 12 months, based on the 
radiologist’s discretion. For lesions with concordant benign 
diagnosis that is nonspecific (eg, benign/fibrous breast tis-
sue), a 6-month assessment as well as longer term follow-
up may be prudent in order to decrease the chance of 
missed diagnosis.22 At the radiologist’s discretion, patients 
may return to routine screening after the lesion-based 
follow-up.

•• Benign discordant results: recommend repeat biopsy 
via image-guided percutaneous method or surgical 
excision.

•• High-risk lesions: surgical consultation is typically 
recommended for high-risk lesions prone to malig-
nancy upgrade at excision. Management of high-risk 
lesions may be individualized when appropriate, as 
controversies exist.

•• Malignant results: recommend referral to a surgeon or 
oncologist for consultation.

In cases of insufficient sampling, repeat biopsy should be 
recommended, preferably using a method that achieves a 
larger sample size than that of the original biopsy.

Additional Considerations for MRI
•• There is a higher upgrade rate for MRI-detected high-

risk lesions compared to mammography or 
ultrasound.23-27

•• For concordant benign findings, further intervention or 
excision is not usually required.
|| Consider short-term follow-up with diagnostic 

breast MRI at 6 months due to challenges in deter-
mining concordance.

Preoperative Localization

Preoperative image-guided localization has become an 
essential component in the management of nonpalpable 
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breast abnormalities prior to surgical excision. This approach 
has evolved into the standard of care, providing surgeons 
with guidance to ensure successful removal of target tissue. 
The technique of preoperative localization through image-
guided wire placement, which was pioneered in the 1970s, 
continues to be a reliable and safe method for breast lesion 
localization.

In recent years, there have been significant advancements in 
non-wire localization (NWL) techniques. These innovations 
aim to address some of the limitations associated with tradi-
tional wire localization methods, potentially enhancing patient 
care and streamlining clinical workflows. NWL devices lack a 
component external to the breast after placement (as is present 
with the proximal wire segment when a wire is placed). The 
absence of an external component in NWL offers increased 
patient comfort and decreased risk of displacement or transec-
tion of the localizing device compared with wires.28 All forms of 
NWL typically have 2 components: a single-use sterilized 
device preloaded into a needle introducer and a console with a 
handheld probe for the detection of deployment by the radiolo-
gist and for surgical guidance by the surgeon. The localizing 
device may be placed at the breast lesion, adjacent to the biopsy 
marker (if it lies at the site of the lesion), or at the post-biopsy 
hematoma if the lesion itself cannot be visualized and if a biopsy 

marker is not present. In addition to some type-specific limita-
tions (outlined below), NWL may be subject to imprecise posi-
tioning during placement or deployment. An important 
limitation of NWL is that once deployed, they currently cannot 
be repositioned.

Indications

Presurgical localization in the breast is useful for patients 
with indications including, but not limited to:

•• Biopsy-proven cancer
•• Biopsy-proven metastatic lymphadenopathy
•• High-risk lesions diagnosed at percutaneous biopsy
•• Imaging-pathological discordance at core-needle 

biopsy
•• Cases in which core-needle biopsy fails to provide a 

definitive histological diagnosis or is not an option

Specifications of the Procedure

The radiologist should meet the recommended qualifications 
and personnel requirements for each modality listed in other 
sections of this guideline.

See Table 3 for more information.

Table 3.  Localization Procedure Specifications.

Prior to localization
•  The radiologist should review all pertinent imaging examinations to determine the extent of the target
•  Determine whether biopsy markers were placed in the appropriate position, or if they have migrated
• � For patients who have undergone neoadjuvant therapy, assess both the original extent of disease and the visible residual disease.

Hook wire localization Non-wire localization Surgical specimen imaging

Purpose Used to guide the excision of an 
impalpable breast lesion.

Non-wire localization is used 
to guide the excision of an 
impalpable breast lesion, 
addressing some limitations of 
conventional wire localization.

Surgical specimen imaging 
is used to confirm the 
excision of lesions localized 
with imaging guidance.

Equipment Use a flexible wire specifically designed for 
breast localization.

Radioactive seed localization uses 
a titanium seed containing a small 
amount of iodine-125 material. 
Other techniques include 
magnetic seed localization, and 
the placement of RFID tags

 

Imaging guidance •  Mammographic
•  Ultrasound
•  MRI

•  Mammographic
•  Ultrasound

•  Mammographic
•  Ultrasound

Timing Wire placement should occur on the same 
day as the surgical excision and as close 
to the time of surgery as possible to 
minimize wire migration.

Placement of the device can occur 
prior to surgery. Time interval 
prior to surgery varies depending 
on the device.

Coordinate with the surgical 
team to ensure prompt 
specimen review, especially 
if the patient is under 
general anesthesia.

(continued)
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Technique • � The wire should traverse the lesion and 
extend a short distance beyond it.

• � The shortest distance from the skin 
to the lesion should be utilized when 
possible.

• � For large lesions or clusters of 
calcifications, bracketing wire 
localization may be performed using 
two or more wires.

• � Obtain orthogonal (CC and 90-degree 
mediolateral) mammographic images 
immediately after wire placement.

• � The device should be placed 
within the lesion, with its 
position confirmed via 
mammography.

• � For large lesions or clusters of 
calcifications, bracketing wire 
localization may be performed 
using two or more NWL 
devices in compliance with the 
device-specific parameters for 
spacing.

• � The surgeon will use a probe to 
locate the device in the breast 
during surgery.

• � Surgical specimen 
radiography should be 
performed for localized 
lesions.

• � If visible on ultrasound, 
specimen sonography may 
also be performed.

• � The surgical team should 
appropriately identify and 
mark the specimen for 
orientation.

Multidisciplinary 
coordination

Ongoing communication is essential 
between the surgical and radiological 
teams regarding documentation 
preferences and needle types.

The radiologist should be available for 
discussion at the time of surgery.

Ongoing communication between 
surgical and radiological teams is 
essential for documentation and 
equipment preferences.

The radiologist should be available 
for discussion at the time of 
surgery.

If the lesion is not fully 
excised, communicate this 
to the surgeon promptly.

Ensure the pathologist has 
access to specimen images 
for identifying areas of 
interest.

Documentation
Consultation with 

local teams is 
recommended 
to determine 
the specific 
information that 
each surgeon 
prefers to 
receive post-
localization.

Forward the following to the surgeon:
•  Pre- and post-localization images
• � Diagrammatic representation of 

localization
•  Patient data
•  Laterality
• � Relationship between wire, lesion, and 

breast anatomic landmarks
•  Size of lesion
•  Total length of wire
•  Length of wire below the skin
•  Distance from lesion to skin
•  Length of wire beyond the lesion
•  Contact information for the radiologist

Forward the following to the 
surgeon:

•  Post localization images
•  Patient data
•  Size of the lesion
•  Pertinent measurements
•  Laterality
• � Relationship of localization 

device to lesion
• � Contact information for the 

radiologist

• � Report the closest 
margins between the 
lesion and specimen 
edges, noting the 
limitations of 2D imaging

• � Compare specimen 
images with preoperative 
images to verify complete 
excision

• � Note any localizing device/
clip placement details

Table 3. (continued)
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