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Non-mass like lesions on breast ultrasound (US) and magnetic resonance imaging (MRI) have various patholog-
ic diagnoses from benign to malignant lesions. Non-mass like lesions are usually described as ductal changes with
or without intraductal nodules on US and non-mass like enhancement on MRI based on the BI-RADS (Breast
Imaging Reporting and Data System) lexicon. Non-mass like lesions can be related with ductal pathology includ-
ing high risk lesions or malignancies. However, image interpretations of non-mass like lesions are not familiar to
radiologists and needs more experiences. In this article, we described image interpretation and clinical signifi-
cance of non-mass-like lesions on breast MRI and US. And we correlated the radiologic features with pathologic
diagnoses in benign, high-risk, and malignant non-mass-like lesions, respectively.
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Introduction

The high sensitivity of dynamic contrast enhanced
magnetic resonance imaging (MRI) for the detection of
breast cancer has expanded its clinical role to include
high risk screening, pre-operative staging, and post-
treatment follow-up (1, 2). For analyzing a lesion on
MRI, the radiologists assesses the morphology as well as
kinetics of the lesion following the Breast Imaging
Reporting and Data System (BI-RADS) lexicon (3).
According to BI-RADS-MRI lexicon (4), the morpholo-
gy of enhancement was categorized as focus, mass or
non-mass-like enhancement. Non-mass like enhance-
ment is the predominant morphology of ductal carcino-
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ma in situ (DCIS) which exhibits a variety of kinetic
curve shapes (3, 5). Similar to non-mass-like enhance-
ment on breast MRI, non-mass-like lesions were usually
seen in breast ultrasonography (US) and have been de-
scribed in some studies (6, 7) while non-mass-like le-
sions does not exist in standardized terminology of BI-
RADS-US lexicon. Identification of non-mass-like le-
sions on US is very important in enabling accurate in-
terpretation of DCIS and invasive lobular carcinoma
that usually manifest as a non-mass-like lesion on US
(7). In addition, common benign pathologic disease
such as fibrocystic change and fibroadenoma occasion-
ally manifest as non-mass like lesions on breast US and
MRI (3). Therefore, non-mass like lesions on breast US
and MRI have various pathologic diagnoses from be-
nign to malignant lesions. However, image interpreta-
tions of non-mass like lesions are not familiar to radiol-
ogists and need more experiences.

In this article, we described image interpretation and
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clinical significance of non-mass-like lesions on MRI
and US. And we correlated the radiologic features with
pathologic diagnoses in benign, high-risk, and malig-
nant non-mass-like lesions.

I. Image interpretation and clinical significance

Non-mass-like enhancement on MRI

Non-mass-like enhancement on MRI can be defined
as enhancement that has no space-occupying effect and
can occur in an area of the fibroglandular tissue that
otherwise appears normal on pre-contrast images. The
description of a non-mass-like lesion should include a
characterization of its distribution (focal or multifocal,
linear, ductal, segmental, regional, multiregional, dif-
fuse), internal enhancement (homogeneous, heteroge-
neous, stippled, clumped, reticular), and symmetry.

The positive predictive value (PPV) for malignancy
varied according to distribution and internal enhance-
ment pattern of non-mass-like lesions. In terms of distri-
bution, the reported PPV for linear or branching ductal
distribution has varied from 24 % to 85% (8). The most
frequently observed ductal pattern in the benign lesions
was a linear-ductal pattern, whereas a branching-ductal
pattern was an indicator of malignancy (9). The differ-
ential diagnosis of ductal enhancement on MRI should
include atypical ductal hyperplasia, lobular carcinoma
in situ and DCIS in addition to benign findings such as
fibrocystic change, ductal epithelial hyperplasia, and fi-
brosis (10). The reported PPV for regional distribution
was 21%, while a moderate to marked degree of re-
gional enhancement has a PPV of 59% (11). A segmen-
tal distribution of enhancement was associated with a
78% likelihood of cancer (11) . In terms of internal en-
hancement, stippled enhancement is most frequently
associated with benign lesions and has a 25% incidence
of malignancy (12). Regional enhancement with stip-
pled pattern can be found in both benign (e.g., fibrocys-
tic change) and malignant (e.g., DCIS) abnormalities
(11). However, heterogeneous, clumped and homoge-
neous enhancement are associated with a 53%, 60%
and 67 % likelihood of cancer, respectively (12).

Therefore, mild stippled enhancement with a regional
distribution is indicative of benignity, whereas clumped
enhancement with a segmental distribution is more
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likely to indicate malignancy (12).

Non-mass-like lesions on US

Non-mass-like lesions on US can be classified accord-
ing to whether they describe patterns reminiscent of the
milk duct system or those reminiscent of glandular tis-
sue (7) . The milk duct system patterns on US consist of
“single ductal” hypoechoic and “multiple ductal” hy-
poechoic areas. A ductal hypoechoic area is defined as
a duct-like structure with parallel orientation and can
represent intraductal lesions growing in the milk duct
(7). A ductal hypoechoic area clarified the indications
for biopsy (13). In contrast, the glandular tissue pat-
terns on US consist of “non-ductal” hypoechoic areas.
A non-ductal hypoechoic area is defined as a lesion that
differs from the surrounding glandular tissue or the
same area in the contralateral breast (14) and as a con-
fined asymmetry with an indistinct shape on two differ-
ent projections but that does not fit the criteria of a
mass; that is, it lacks convex outer borders and con-
spicuity (7). A non-ductal hypoechoic areas can be cate-
gorized as focal and segmental. A focal non-ductal hy-
poechoic area is defined as a non-oriented hypoechoic
area that occupies a volume of less than one quadrant
of the breast, while segmental non-ductal hypoechoic
area is defined as a triangular or cone-shaped hypoe-
choic area with the apex pointing to the nipple and con-
sidered highly likely to be malignant (7).

Sotome et al. (6) also categorized non-mass-like le-
sions on US into duct dilatation, multi-vesicular pattern,
or low echo area in the mammary gland. In non-mass-
like lesions with duct dilation on US, pathologic diag-
noses were DCIS, invasive ductal carcinoma with a pre-
dominant intraductal component, intraductal papillo-
ma, or ductal epithelial hyperplasia (6). Multi-vesicular
patterns on US were related with DCIS or mastopathy
in multi-vesicular pattern and low echo areas were
DCIS, invasive ductal or lobular carcinomas, or
mastopathy.

IL. Correlation of radiologic features
with pathologic diagnoses

Non-mass like lesions on breast US and MRI have
various pathologic diagnoses from benign to malignant
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lesions. Various pathologic diseases on US and MRI are
summarized in Table 1.

Benign non-mass-like lesions

There are fibrocystic change, ductal epithelial hyper-
plasia, mastitis, mastopathy (focal adenosis), hormonal
stimulation and inflammatory changes in benign patho-
logic diseases presented as non-mass-like lesions on US
and MRI (3, 6). Fibrocystic change is a common, non-
cancerous condition that affects more than 50% of
women. Two types of fibrocystic change were found in-
cluding more diffuse type and focal type (15). Each
type had different morphological features and focal
type showed mass type of enhancement whereas more
diffuse type showed non-mass type of enhancement
(15). Forty three percentage of fibrocystic change pre-
sented as non-mass-like enhancement showed regional
distribution (16). In terms of internal enhancement,
stippled enhancement more likely represents fibrocystic
change (Figs. 1, 2).

Table 1. Histopathologic Types of Non-mass-like-lesions

Ductal epithelial hyperplasia is common form of pro-
liferative breast disease and can be presented as duct di-
latation with internal echoes on US (6) (Fig. 3A). On
MRI, ductal epithelial hyperplasia can present as non-
mass-like enhancement with ductal distribution and ho-
mogeneous enhancement pattern (10) (Fig. 3B).

Inflammatory change such as acute mastitis can also
be seen as non-mass-like lesions (Fig. 4). According to
the study by Renz et al. (17) that reported 42 acute
mastitis presented as non-mass-like enhancement, the
distributions were 13 segmental (31%), 12 diffuse
(28.6%), 9 regional (21.4%) and 8 multiple regions
(19%) and the internal enhancement patterns were 15
stippled (35.7%), 11 dendritic (26.2%), 9 clumped
(21.4%) and 7 non-specific (16.7%) (17).

Hormone effects caused by hormone replacement
therapy can affect proliferative or inflammatory non-
mass-like enhancements and ductal carcinomas in situ
(18). Non-mass-like enhancements caused by hormone
replacement therapy can be seen symmetrically and bi-

Benign High risk

Malighant

Fibrocystic change

Ductal epithelial hyperplasia
Mastopathy (Focal adenosis)
Hormonal stimulation
Inflammatory changes

Atypical ductal hyperplasia
Intraductal papilloma
Lobular carcinoma in situ

Ductal Carcinoma in situ
Invasive ductal carcinoma
Invasive lobular carcinoma
Invasive tubular carcinoma

Fig. 1. A 54-year-old woman with invasive ductal carcinoma in right breast.
a. On US, non-mass-like-lesion is seen in 12 O’clock direction of left breast and the lesion is confirmed as fibrocystic change by core biop-

sy.

b. On axial contrast enhanced T1WI, non-mass-like enhancement with focal distribution and internal stippled enhancement is seen in up-

per mid portion of left breast.
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laterally in outer portion of both breasts (Fig. 5).

High risk non-mass-like lesions

There are atypical ductal hyperplasia, intraductal pa-
pilloma and lobular carcinoma in situ in high risk patho-
logic diseases presented as non-mass-like lesions on US
and MRI. Atypical ductal hyperplasia is a lesion that
has all of the features of DCIS but involves only one
duct, and a lesion that has all of the features of DCIS
but measures less than 2 mm in diameter (19). On US,
atypical ductal hyperplasia most commonly manifests
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suspicious sonographic findings that can also be seen
with DCIS: duct extention, branch pattern, or mirolob-
ulation (Fig. 6). On MR, ten cases of atypical ductal hy-
perplasia (67%) showed non-mass-like enhancement
and five cases (33 %) showed masses among 15 cases of
atypical ductal hyperplasia yielded by MRI-guided vac-
uum-assisted breast biopsy in the study by Liberman et
al. (20).

Intraductal papillomas may appear as well-defined
solid nodules or mural-based nodules within a dilated
duct on US (Fig. 7) and larger papillomas may appear as

a

b

Fig. 2. A 48-year-old woman with invasive ductal carcinoma in right breast.
a. On US, non-mass-like-lesion is seen in 10 O’clock direction of left breast and the lesion is confirmed as fibrocystic change by core biop-

Sy

seen in upper inner portion of left breast.

a

b. On sagittal contrast enhanced T1WI, non-mass-like enhancement with segmental distribution and internal clumped enhancement is

b

Fig. 3. A 52-year-old woman with previous history of paraffin injection in her breasts.
a. On US, a single ductal non-mass-like-lesion is seen in 10 O’clock direction of right breast and the lesion is confirmed as moderate ductal

epithelial hyperplasia by core biopsy.

b. On axial contrast enhanced T1WI, non-mass-like enhancement with ductal distribution and internal homogeneous enhancement is seen

in upper outer portion of right breast.
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a

b

Fig. 4. A 60-year-old woman with invasive ductal carcinoma in left breast.
a. On US, non-mass-like-lesion is seen in 6 O’clock direction of right breast and the lesion is confirmed as chronic granulomatous inflam-

mation with necrosis by core biopsy.

b. On axial contrast enhanced T1WI, non-mass-like enhancement with regional distribution and internal heterogeneous enhancement is

seen in upper outer portion of right breast.

Fig. 5. A 55-year-old woman with hormone replacement therapy
On axial contrast enhanced T1WI, bilateral, symmetric non-mass-
like enhancements with regional distribution and internal stippled
enhancement are seen in upper outer portion of both breasts.

Fig. 6. A 33-year-old woman with no clinical symptom.

On US, dilated duct with intraductal echogenic material is seen in
subareolar area of right breast. The lesion is confirmed as atypical
ductal hyperplasia with fibrocystic change by surgical excision with
US-guided needled localization.

Fig. 7. A 44-year-old woman with no clinical symptom.

On US, lobulated contoured, dilated duct with intraductal
echogenic material is seen in subareolar area of right breast. The
lesion is confirmed as intraductal papilloma with fibrocystic change
by surgical excision with US-guided needled localization.

enhancing nodules with or without intraductal compo-
nents on MRI (21). Among 34 cases of intraductal pa-
pillomas on MRI, 24 cases presented as masses, 9 non-
mass-like enhancements and one focus in the study of
Jansen et al. (3).

Malignant non-mass-like lesions

There are DCIS, invasive ductal carcinoma, invasive
lobular carcinoma, and invasive tubular carcinoma pre-
sented as non-mass-like lesions on US and MRI (7).
Pathological examination revealed that breast cancers
presented as non-mass-like enhancements comprised
17% DCIS, 39% invasive lobular carcinomas, and 23

% invasive ductal carcinomas (6). It has been reported
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Fig. 8. A 44-year-old woman with no clinical symptom.

a. On left mammography, indistinct and round microcalcifications are regionally distributed in subareolar area of left breast.

b. On US, duct ectasia with internal microcalcifications and intraductal echogenic material is seen in left subareolar area.

¢. On axial contrast enhanced T1WI, non-mass-like enhancement with segmental distribution and internal heterogeneous enhancement is
seen in upper outer portion of right breast. The lesion is confirmed as ductal carcinoma in situ, low grade by breast conserving therapy.

a b
Fig. 9. A 47-year-old woman with palpable mass in her left breast.
a. On US, multiple hypoechoic ductectasia are seen in palpable area of left breast.
b. On axial contrast enhanced T1WI, non-mass-like enhancement with segmental distribution and internal clumped enhancement is seen
in her left breast. The lesion is confirmed as invasive ductal carcinoma with concurrent ductal carcinoma in situ by breast conserving thera-

py-
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a

Fig. 10. A 44-year-old woman with no clinical symptom.

b

a. On US, a non-ductal hypoechoic area is seen in subareolar area of left breast.
b. On axial contrast enhanced T1WI, non-mass-like enhancement with regional distribution and internal clumped enhancement is seen in
her left breast. The lesion is confirmed as invasive lobular carcinoma by breast conserving therapy.

that 95% of breast cancers with non-mass-like appear-
ance on breast US also show non-mass-like enhance-
ments on breast MRI (6). DCIS usually manifests as cal-
cifications on mammography, which are caused by
necrosis and subsequent calcification of the debris (Fig.
8A) and DCIS can usually manifest as a non-mass-like
lesion on US (7) (Fig. 8B). On MR, a finding of segmen-
tal or ductal non-mass-like enhancement is the most
common finding of DCIS (22) (Fig. 8C). In invasive duc-
tal crinomas, cases with extensive intraductal compo-
nent or DCIS can be seen as non-mass-like lesions on
US and MRI (Fig. 9). Invasive lobular carcinomas are
composed of non-cohesive cells individually dispersed
or arranged in a single-file linear pattern within a fi-
brous stroma (7). This histopathological characteristics
can be reflected in the non-mass-like lesions on US and
MRI (Fig. 10).

Conclusion

Non-mass like lesions on breast US and MRI have
various pathologic diagnoses from benign to malignant
lesions. On US, non-mass like lesions associated with
segmental or linear distributed suspicious microcalci-
fications or intraductal nodules prefer malignancy. On
dynamic MRI, non-mass like lesions with ductal or seg-

mental distribution and heterogeneous or clumped en-
hancements prefer malignancy. On the other hand, ki-
netic assessment on MRI may not be helpful to distin-
guish benign from malignant non-mass like lesions.
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