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Screening mammography abnormal

mammogram high—resolution US
equipment nonpalpable small breast
lesions

. Breast lesions

surgical / percutaneous biopsy Image—
guided percutaneous biopsy ,
less invasive , deformity , minimal
to no scarring F/U
) morbidity cost ,
one—step operation
, 95% surgi—
cal excisional biopsy . Percutaneous
biopsy image guidance stereotaxis(mammog—
raphy), US, MRI ,
US—guided procedure
Stereotactic Guidance
Stereotactic device
mammographic

image 3
biopsy needle

target lesion

Upright mammography systems with add—on

devices prone position
table . Mammographically—
detected BI-RADS 4 or 5 lesions US—guided
biopsy
calcifications with or without associated asym-—
metry 14G needle

11H or larger biopsy device .
contraindication patient inability to lie prone
for at least 30 min(prone table), thin breast, lesion
unable to be targeted(subtle asymmetry, extreme—
ly posterior lesions)
window scout
image stereotactic image
(-15°, +15°) 3
(adjusted depth:* z zero”)
skin incision
pre—fire
stereotactic image

needle fire post—fire stereo—
tactic image sample
specimen
mammography
clip post—procedure orthogonal—
view mammogram
US Guidance
us (patient tolerance,

accuracy, speed, real—time visualization, accessibil—
ity to all areas of the breast and axilla, relatively
low cost, lack of ionizing radiation, use of nonded—
icated equipment) breast mass
percutaneous interventional procedures  guidance
method of choice nonpalpable
lesions palpation—guided biopsy
small, mobile, or vaguely palpable lesions
microcalcification, fatty breast



deeply—Ilocated lesion, mammography
focal increased density
us lesions

Basic Technique

Breast US—guided interventional procedure
freehand technique
transducer
needle needle breast tar—
get real—time
. Needle lesion advance
short—axis / long—axis approach
short—axis approach  transducer
needle , hee—
dle
needle localization deep
lesion needle whole path real—
time feedback . , chest wall
implant bag
long—throw or vacuum-—assisted core needle biop—
sy
Transducer needle transduc—
er long—axis approach
needle
real—time
needle , trans—
ducer needle needle  skin
needle US beam
needle reflected echo
needle skin
acute angle US beam
reflected echo nee—
dle
needle needle
chest wall injury
transducer
needle ,
Needle target advance
needle
needle

transducer
transducer

, heedle

needle, target alignment

US Equipment

Near—field imaging
machine 7 MHz
ducer

high—resolution US
linear array trans—

Cyst Aspiration

Benign(simple) cysts aspiration biopsy
. Incidental complicated cysts (cir—
cumscribed round or oval masses with posterior
enhancement, homogeneous low—level internal
echoes, or mobile debris) F/U .
isolated complicated cysts
aspiration ,
simple cyst aspiration
. 10 mL syringe 21-—gauge needle

thick fluid 20 mL syringe larg—
er—diameter needle(19 gauge) . Aspirated
fluid  bloody or mucoid cytology
, bloody fluid aspiration
cyst collapse residual cyst
core needle biopsy definitive diag—

nosis

Fine—-Needle Aspiration Biopsy

scar , cyst
Palpable lesion
abscess lymph node . 21—
25 gauge needle with 10 or 20mL syringe

10-15 to—and—fro motion
aspiration . Needle hub
smear 95%
ethanol insufficient sampling
rate ( calcifications)
malignancy invasion
80-90%, 50-100%



. Radiation
Oncology Diagnosis Group V (RDOGV)  multicen—

ter randomized trial FNAB insufficiency
rate 34% accuracy rate  US—guided
FNAB  77%, core needle biopsy 99.2%

FNAB 9%, core needle biopsy 0% ,
core needle biopsy FNAB

Core needle biopsy with Spring-acti-
vated Device

Indication

US—visible mass needing percutaneous biopsy
(BI-RADS category 4 or 5, BI-RADS category 3
with valid clinical indications, multiple suspicious
masses, particularly in a multicentric distribution to
facilitate treatment planning)

Setup and Patient Care

Mammography  US
review target lesion
cation , multiple lesions

biopsy indi—

(bleeding tendency, lactating breast, intolera—
ble patient ) ,
(hemorrhage, pain, bloody nipple dis—
charge, pneumothorax, vasovagal reaction, milk fis—
tula, infection, pseudoaneurysm)
informed consent

therapy

anticoagulant

14— and 1l1-gauge core needle biopsy
biopsy
anticoagulant ther—
apy

Biopsy procedure

supine position us
. Skin  povidone—iodine
transducer

antiseptic . Biopsy needle
lidocaine hydrochloride 1%(5—
10 mL) skin infiltration
. #11 scalpel blade nee—
dle insertion site tiny skin nick auto—
mated gun  14—gauge needle
. Transducer skin nick
needle advance needle tip
gun
needle chest wall injury

needle distal throw

4-5 ( 4 )
formalin
marking

sterile strips  sterile gauze

Directional Vacuum-assisted Core
Needle Biopsy

8 or 11 gauge needle vacuum suction

cutting needle vacuum suction
, collection chamber

Indication
Breast mass gun biopsy
vacuum-—assisted biopsy(VAB) diag—
nostic benefit pathologic
diagnosis gun biopsy .
VAB ADH

or DCIS underestimation rate
suspicious calci—

fications gun biopsy
DCIS, lobular cancer or distortion
gun biopsy imaging
finding discordance repeat biopsy
F/U



excision
complete

, probably benign palpable lesion
image

removal pathologically complete removal

Biopsy procedure

Patient preparation gun biopsy
needle route

Needle aperture
posterior aperture

cutting needle collec—
tion chamber

skin

nick 5-10

elastic bandage

Technical Pitfalls of US-guided Core
Needle Biopsy

Lesion Visualization

US equipment(high—frequency, correctly—
focused 10-12—MHz probe) resolution
contrast . focal zone

dynamic range or post—processing gray scales
. Microcalcification
biopsy stereotactic guidance ,
us targeted microcalcification UsS—
guided core needle biopsy
multipass automated gun technique ,
biopsy track air focal
echogenic appearance or shadowing echogenic foci
of microcalcifications ~ mimicking
targeting
targeted microcalcification
specimen mammography

Deep Lesions

Medium—sized or large breast deep lesion

approach . Standard technique
needle tip
needle
gun .
chest wall injury US beam
needle needle
saline infiltration
first sampling
Correlation with Mammogram
Mammography US—qguid—
ed core needle biopsy us
mammography
. correlation us
targeted lesion skin  metallic
marker mammography
open—grid compression paddle
mammogram skin  mark—
ing compression paddle  opening
us . Retrievable wire ,
mammography needle localization
us

Dense Tissue

Dense fibrosis biopsy needle breast tis—
sue
needle outer sheath cutting
sampling

biopsy needle coaxial system

Confirmation of lesion retrieval

Biopsy targeted lesion core
needle postfire image  needle
. Needle periphery
partial—volume
effects
needle image transducer



90° orthogonal plane image
needle  echogenic spot

. three—dimensional US—

guided biopsy apparatus

multi—planar
display core needle biopsy track post—
firing position . Biopsy core
sample  formalin appearance
behavior core  adequacy .
Core formalin core edge

fat locule ,
core sampling . core  stiff
formalin
core sample
Management

Imaging—Histologic Correlation

technique
sy sampling error

core needle biop—
false negatives

histologic result

imaging finding  concordant discordant
false negative biopsy
management  recommend
. Parikh biopsy  histo—
logic result 5 category
(@) Concordant malignancy: image malignancy
biopsy result  malignancy

(e.g. a speculated mass that is diagnosed as an
infiltrating carcinoma or malignant—appearing calci—
fications that are diagnosed as ductal carcinoma in
situ)

chemotherapy 7 (b)
Discordant malignancy: image  benign
malignancy biopsy false
positive misinterpretation
. Radiologist  image
review
pathologist slide  review
management  concordant malig—

nancy 7 (©)
Concordant benign: image  benign
benign biopsy result . Management

excision

delayed false—negative

biopsy protocol imaging
follow—up ; (d) Discordant benign:
, image  malignancy

biopsy result  benign , missed cancer

delayed diagnosis repeat biopsy
(surgical excision, mammotome excision )
. malignancy

10-50% ; (e) Borderline or
high risk: malignancy “ risk marker
lesions” (e.g. atypical ductal hyperplasia, lobular
neoplasm, radial sclerosing lesion, papillary lesions,
possible phyllodes tumors)
increased lifetime risk

controversy manage—
ment imaging finding .
Biopsy imaging—histologic correlation

false—negative results
delayed diagnosis

pathologic breast lesions
correlation
management

imaging features
recommend

Follow-up after a Benign Result

Biopsy concordant benign result follow—
up . Crystal US—guided core nee—
dle biopsy 16, 23, 27 cancer
delayed diagnosis (0.9%)
follow—up US interval growth
Schoonjans 6
additional cancer . follow—up

core biopsy additional
cancers stan—
dard follow—up interval
Comstock  concordant benign diagnosis 6—
month short—interval follow—up , con—

cordant specific benign diagnosis

US—guided biopsy long—term outcome
careful auditing 1—year fol—

low—up interval
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