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Cost-effectiveness is essential in any breast 

imaging program. 

Percutaneous breast biopsy is cost-effective.



Source: Pistolese CA et al. Radiol Med 2012: 117: 539-557



Source: Pistolese CA et al. Radiol Med 2012: 117: 539-557



Benefits

• Real-time visualization of needle and lesion during biopsy

• Patient comfort

• No ionizing radiation

• No contrast injection

• Accessibility

• Relatively low cost
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Technique

• Parallel to US transducer beam



Source: Bhatt AA et al. J Ultrasound Med 2021; 40:1427-1443 
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Pre Post

US Core Biopsy (Automated Spring Loaded Needle) 

→ Fibroepithelial Lesion



Source: Pisano ED et al. Radiology 2001; 219:785-792



Source: Nassar A. Diagn Cytopathol 2011; 39:380-388
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US-guided FNA Biopsy

Adenocarcinoma, 

ductal type,   

intermediate nuclear 

grade



Fine Needle Aspiration FNA Biopsy

Versus Core Biopsy 

in Lymph Node Assessment



Source: www.dummies.com/health/diseases/cancer
Source: www.cancer.org

Source:www.mount

elizabeth.com.sg

CORE BIOPSY FNA BIOPSY

Source: 

www.adrad.com



• N = 178 patients 

(182 axillae)

• Underwent both 

FNA and core bx

• Morphology

• > 2 mm 

cortical 

thickness

• SLNB if negative

• ALND if positive

Source: Rautiainen S et al. Radiology 2013: 269: 54-60
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• CNB performed better than FNAB (more sensitive)

• Biopsy (either FNAB or CNB) augmented the clinical 

application of US

Source: Rautiainen S et al. Radiology 2013: 269: 54-60



Source: Bhandari A et al. Am J Transl Res 2018; 10:1860-1873

• N = 289 patients 

initial → 131 

patients final

• Underwent both 

FNA and core bx

• Morphology

• > 2 mm 

cortical 

thickness

• SLNB if negative

• ALND if positive
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Source: Bhandari A et al. Am J Transl Res 2018; 10:1860-1873



Appropriate Case Selection is Key



Longitudinal Transverse

Invasive Ductal Carcinoma, grade 2



Longitudinal Transverse

Axilla Level I Node



Pre-FNA

FNA 1st Pass (Image 1) FNA 1st Pass (Image 2)

FNA 2nd Pass



FNA Biopsy

• Less invasive

• Real-time work-up possibility

• Higher sensitivity

• More materials for biomarkers

Core Biopsy

• CPT 10005 (US-guided FNA)

• $139.22 (non-facility)

• $73.52 (facility)

• CPT 38505 (core biopsy) + 

CPT 76942 (US-guidance)

• $125.96 + $58.97 (non-facility)

• $70.48 + $58.97 (facility)



Proposed BI-RADS 6th Edition

• Expansion of discussion on lymph nodes

• Location

• Intramammary node

• Axillary node (levels I, II, III)

• Internal mammary node

• Supraclavicular node

• Morphology

• Cortical-hilar relationship

Rib Rib

Internal 

Mammary  

Node

Supraclavicular 

Node

Axillary Node with 

Compressed 

Hilum



US-FNA is ideally suited for biopsy of 

lymph nodes that are not amendable to 

core biopsy in breast cancer evaluation.

TNM Staging
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US Biopsy of Calcifications

• Increasing detection of calcifications at US (23% to 95%)

• Greater detection when calcifications seen in association 

with breast masses or dilated ducts

• Higher PPV when calcifications seen at US in addition to 

mammography

• If seen at US, may attempt biopsy using US guidance

– Especially when stereotactic biopsy not accessible



Three Parameters

• Technical success

• Underestimation rate

• False-negative rate

US-VAB not inferior 

to Stereo-VAB

Source: 

Wu J et al. Ultrasound Med 

Biol 2021; 47:1172-1181



Specimen radiograph is indicated for biopsy 

of calcifications.

Image Source: 

Wu J et al. Ultrasound Med Biol 2021; 47:1172-1181
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US Core Biopsy 

(Vacuum-Assisted Device)

Invasive Ductal Carcinoma 

+ DCIS
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Mammography/Tomosynthesis

MRI

Molecular Breast Imaging

PET

Contrast-enhanced Mammography

MRI-directed ultrasound



Site 1 Invasive Ductal Carcinoma

Diagnosed via stereotactic core biopsy of mammographic 

asymmetry

Source: Leung JW. Eur J Radiol 2012; 81 Suppl 1:S87-89



Site 2 Invasive Ductal Carcinoma

Diagnosed via US core biopsy of sonographic mass

Source: Leung JW. Eur J Radiol 2012; 81 Suppl 1:S87-89



Likelihood of detecting lesion at US correlates with

• Size

• Degree of suspicion at MRI

• Mass >>> Non-mass Enhancement

Semin Roentgenol 2011; 46:260-274



2014

N = 17 studies (2201 lesions)
US Detection Rate 22.6% to 82.1%

Pooled Rate 57.5% (1266/2201)

Predictors

• Mass (vs. non-mass 

enhancement)

• Malignant (vs. 

benign)



PPV of CEM-directed US-guided biopsy  = 32%

Source: Coffey K et al. AJR Am J Roentgenol 2021; 217:595-604 



Likelihood of Detection at US

Overall

47/153 (31%)

Source: Coffey K et al. AJR Am J Roentgenol 2021; 217:595-604 



Likelihood of Detection at US

Overall Mass Non-Mass 

Lesion

47/153 (31%) 28/43 (65%) 19/110 (17%)

Source: Coffey K et al. AJR Am J Roentgenol 2021; 217:595-604 



Likelihood of Detection at US

Overall Mass Non-Mass 

Lesion

P-value

47/153 (31%) 28/43 (65%) 19/110 (17%) < 0.001

Source: Coffey K et al. AJR Am J Roentgenol 2021; 217:595-604 



Source: Coffey K et al. AJR Am J Roentgenol 2021; 217:595-604 
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Radiologic-Pathologic Concordance
Clinical and imaging findings (pre-test probability) 

should “match” pathology (biopsy) results. Remember 

also to include temporal change in your assessment.
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Longitudinal Transverse



US-guided Core Biopsy (Automated Spring Loaded Needle)

Pre Post



US-guided Biopsy Clip Placement



LM CC

What would be considered concordant 

histology?

Mucinous Carcinoma



Thank you

JWLeung@mdanderson.org

#drjessicaleung
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