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INTRODUCTION

• The term nonmass finding is not included in the current Breast Imaging Reporting and Data System 
(BI-RADS) US lexicon

• with the development of high-resolution US, we have increasingly found NMLs
that do not adhere to the definition of “mass” 

• a sonographic finding that does not conform to a mass shape (ie, nonconvex borders)

• incidence of nonmass findings at screening US: 1.0%–5.3% (in recent studies up to 9%)

• In addition, US correlates for mammographic abnormalities, such as developing and focal 
asymmetries and nonmass enhancement at MRI, may manifest as nonmass findings 

• Owing to the lack of unified terminology describing these US findings, nonmass findings have been 
described using a variety of terms and phrases in the literature

• More important, a wide range of benign and malignant pathologic conditions appear as nonmass
findings



NO WIDELY ACCEPTED CLASSIFICATION 
SYSTEM FOR NONMASS FINDINGS



US FEATURES OF NONMASS FINDINGS

It useful to categorize nonmass findings 
by echogenicity and distribution Associated features

• Tubular or ductal 

architecture

• Posterior shadowing

• Architectural distortion

• Calcifications

• Predominantly (>50%)

hypoechoic 

• Predominantly 

hyperechoic

• Mixed hyperechoic and 

hypoechoic

• Predominantly anechoic

• Focal (small confined area)

• Linear-segmental 
• (longitudinal or triangular area, 

ductal)

• Regional (a large geographic 

area)



Hypoechoic nonmass Mixed echogenic 

nonmass

Hyperechoic 

nonmass
Architectural distortion at 

mammography 

complex sclerosing lesion

a focal asymmetry in mammo

epithelial hyperplasia and PASH

a palpable concern in the right breast and a negative 
diagnostic mammogram

fibroadenomatous changes and PASH

Echogenicity



Distribution

focal distribution linear-segmental distribution regional 

distribution 
Architectural distortion in mammo

radial sclerosing lesion +UDH

palpable mass, with focal asymmetry 

and architectural distortion depicted at 

mammo

CNB: dense stromal fibrosis

Excision: IDC+DCIS

palpable concern in the right breast, with a 

developing asymmetry depicted at mammo
CNB: fibrous breast tissue

Excision: lobular carcinoma in situ



CORRELATIONS WITH HISTOPATHOLOGIC FINDINGS 
AND BENIGN AND MALIGNANT HISTOLOGIC FINDINGS

• Nonmass findings are benign in 46%– 90% of cases, with malignancy rates for nonmass findings reported 
in the literature as ranging from 10% to 54%

• The US feature of a nonmass finding consistently associated with malignancy is the presence of associated 
calcifications

• Calcifications depicted on US images have been reported to be more than three times more likely to be 
malignant than those that were not depicted

• Architectural distortion is a more frequent associated feature of nonmass findings in malignant lesions than 
in benign lesions 

• Other associated features ( ductal distribution &osterior acoustic shadowing) can be seen in both benign 
and malignant pathologies.

• The malignancy rate by echotexture of nonmass findings is not known

• linear-segmental distribution was more commonly depicted in malignant nonmass findings than in benign 
lesions



Benign and 

malignant 

pathologies



calcifications

at the area of mammographic fine

pleomorphic and linear-branching 

calcifications

CNB: atypical apocrine 

proliferation 

Excision: DCIS

Tubular or ductal 

architecture 

Associated findings

a palpable concern

complex sclerosing and 

papillary lesion 
DCIS



Associated findings

at the site of mammographic 

architectural distortion

dense fibrous

stroma, focal lymphocytic mastitis, 

and histiocytic reaction.

Architectural distortion

Posterior acoustic shadowing

corresponding to mammographic 

architectural distortion 

CNB & surgical excisional : 

biopsy confirmed dense 

fibrous tissue

corresponding to a palpable concern and 

mammographic focal

asymmetry 

invasive lobular carcinoma 



The most common benign 
histopathologic finding 

(75%) in a nonmass 
finding was fibrocystic 

change.

The most common 
breast cancers identified 

as

nonmass findings on US 
images were DCIS or 

ILC



CORRELATION BETWEEN BREAST US
AND MAMMOGRAPHIC FINDINGS

malignant nonmass findings at US are more often associated wit mammographic abnormalities 
than are benign nonmass findings (84% vs 40%)

Mammographic lesions that most often appear as nonmass findings on US images include 

• Calcifications

• a focal or developing asymmetry

• architectural distortion



US correlate of mammographic 

architectural distortion

US: focal hypoechoic nonmass finding 

invasive carcinoma with ductal and 

lobular features and DCIS



US correlate of mammographic 

architectural distortion

hypoechoic linear nonmass

Bx: ADH



US correlate of 

mammographic focal 

asymmetry , history of lupus

focal predominantly 

hyperechoic nonmass

atypical lymphoid 

infiltrate, compatible

with lupus mastitis





CORRELATION BETWEEN BREAST US
AND MRI FINDINGS

• US correlates for DCIS, which appear as nonmass enhancement at MRIvague areas of 
decreased echogenicity or altered echotexture,” or nonmass findings

• nonmass findings at US tend to appear as nonmass enhancement at MRI as well. 

• 40% of nonmass findings at US have corresponding enhancing lesions at MRI, and of these 
findings, 97% were nonmass enhancement at MRI.



history of BRCA2 mutation,
focal nonmass enhancement in MRI 

nonmass finding with
mixed echogenicity in US

ILC

Nonmass finding as a

US correlate of MRI nonmass



IDC+DCIS



Mammo: Indistinct and round 

microcalcifications are 

regionally distributed in 

subareolar area 

US: nonmass with internal 

microcalcifications 

MRI: non-mass-like 

enhancement with segmental 

distribution and internal 

heterogeneous enhancement



ELASTOGRAPHY FOR BREAST NON-MASS LESIONS

• As a new and non-invasive detection technique, ultrasonic elastography (UE) can 
qualitatively and quantitatively measure tissue stiffness

• Malignant tissue is usually harder than surrounding normal tissue

• UE can facilitate characterization of breast NMLs and thereby avoid 46–87.5% of benign 
biopsies

• The pooled sensitivity, specificity, positive likelihood ratio, and negative likelihood of 
elastography for the differentiation of benign and malignant breast NMLs were 79% ,86%, , 
5.67 and 0.24, respectively. 



ELASTOGRAPHY FOR BREAST NON-MASS LESIONS

• The qualitative measurement index is simpler, with relatively unified standards based on 
strain and colour pattern (elasticity score of 3)

• various quantitative indexes were used in seven included studies; these included the mean 
elasticity (Emean), maximum elasticity (Emax), minimum elasticity (Emin), and
strain ratio (SR). The cut-off value of these parameters in each study also
differed, potentially resulting in heterogeneity 

• Qualitative measurement indexes involve naked-eye evaluation of the hard area ratio, and 
thus are operator-dependent. 

• In contrast, quantitative measurement indexes assess tissue stiffness with specific numerical 
data, providing objective assessment for clinical practice. Therefore, further studies 
comparing these two types of measurement indexes are required











BIOPSY
US-guided biopsy is generally preferred 

because it is less expensive and better 

tolerated by patients.

Given the subtle nature of nonmass findings, 

performing stereotactic core biopsy may be 

preferable when there is sonographic 

uncertainty




