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Assessment and Management of 
Challenging BI-RADS Category 3 
Mammographic Lesions1

Breast Imaging Reporting and Data System (BI-RADS) category 
3 lesions are probably benign by definition and are recommended 
for short-interval follow-up after a diagnostic workup has been 
completed. Although the original lexicon-derived BI-RADS cat-
egory 3 definition applied to lesions without prior imaging studies 
(when stability could not be determined), in clinical practice, many 
lesions with prior images may be assigned to BI-RADS category 
3. Although the BI-RADS fifth edition specifically delineates le-
sions that are appropriate for categorization as probably benign, 
it also specifies that the interpreting radiologist may use his or her 
discretion and experience to justify a “watchful waiting” approach 
for lesions that do not meet established criteria. Examples of such 
lesions include evolving masses or calcifications suggestive of prior 
trauma and instances when stability cannot be ascertained because 
of image quality. Although interval change is an important feature 
of malignancy, many benign lesions also change over time; thus, 
use of prior imaging studies and ongoing imaging surveillance to 
demonstrate the evolution of a probably benign lesion is justified. 
Some examples of common pitfalls associated with inappropriate 
BI-RADS category 3 assessment include failure to use proper BI-
RADS descriptors, failure to perform a complete diagnostic work-
up, and overreliance on negative ultrasonographic findings. When 
appropriately used, short-interval follow-up saves many patients 
from undergoing biopsy of benign lesions, without decreasing the 
rate of cancer detection.
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After completing this journal-based SA-CME 
activity, participants will be able to:

 ■ Recognize breast lesions that are ac-
ceptable to place in short-term follow-up 
and those that should be recommended 
for biopsy.

 ■ Describe probably benign lesions with 
use of proper BI-RADS descriptors.

 ■ Identify the evolutional patterns of be-
nign breast lesions that undergo interval 
change.

See www.rsna.org/education/search/RG.

SA-CME LEARNING OBJECTIVES

Introduction
The Breast Imaging Reporting and Data System (BI-RADS) 
category 3 classification “probably benign” was implemented to 
reduce the number of biopsies for false-positive imaging findings 
while maintaining a high detection rate for early-stage cancer. The 
American College of Radiology BI-RADS lexicon states that prob-
ably benign lesions should carry a 2% or lower likelihood of malig-
nancy (1,2). Lesions should be placed in this category only after a 
full diagnostic breast imaging evaluation. The follow-up protocol 
includes a 6-month unilateral diagnostic examination followed by 
12- and 24-month bilateral diagnostic examinations. If the lesion is 
stable, the patient may then return to yearly screening mammogra-
phy. At our institution, diagnostic radiologists personally discuss all 
initial BI-RADS category 3 assessments with patients at the time 
of diagnostic evaluation, explaining the significance of a BI-RADS 
category 3 assessment, the likelihood of malignancy, and the need 
for close surveillance. Proper use of the BI-RADS category 3 classi-
fication should decrease the number of biopsies performed, as only 
0.9%–7.9% of probably benign lesions are ultimately upgraded to 
require biopsy (3–6). Therefore, use of this approach may increase 
the cost-effectiveness and efficacy of screening mammography.
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appropriately classified as BI-RADS category 3 
lesions; however, in others, the BI-RADS category 
3 classification was misused. Some lesions dem-
onstrate typical probably benign findings; in other 
cases, the radiologist must use his or her discretion 
and experience to place an atypical or challeng-
ing lesion into BI-RADS category 3. We present 
these cases as a learning tool for radiologists who 
encounter similar challenging clinical scenarios 
and to highlight common pitfalls associated with 
inappropriate BI-RADS category 3 assessment.

Change Weighed  
against Benign Morphology

Masses
Fat necrosis is a benign entity that typically 
occurs after breast trauma, surgery, or ra-
diation therapy. Often, however, a history of 
trauma may not be elicited, which can create 
a diagnostic dilemma because the mammo-
graphic appearances of fat necrosis range from 
characteristically benign to highly suspicious 
for malignancy. When fat necrosis manifests at 
mammography, it may take the form of a focal 
asymmetry, a focal dense mass, or an irregular 
spiculated mass (9). Solid-appearing com-
ponents are related to fibrosis that produces 
a desmoplastic reaction (10). Fat necrosis 
typically involutes over a relatively short time. 
Malignant causes should be suspected when the 
mass does not evolve into a typically benign ap-
pearance or if it increases in size (Fig 2). Thus, 
when fat necrosis is suspected in the setting of 
a new mass lesion, a shorter follow-up interval 
should be recommended. The BI-RADS fifth 
edition recommends repeat mammography after 
1 month when the clinical history and imaging 
findings are suspicious for recent breast trauma 
or infection (1). In our clinical experience, we 
have found that a 6–8-week follow-up interval 
is helpful in revealing a measurable change, and 
we use this slightly longer interval for follow-up 
when fat necrosis is suspected.

Hematomas typically do not have benign mam-
mographic features such as well-circumscribed 
margins; however, in the proper clinical context, 
a suspected hematoma may be recommended for 
short-term follow-up instead of biopsy if the loca-
tion of the injury corresponds to the location of 
the mass (Fig 3). The mammographic appearance 
varies, but hematomas appear most commonly as 
a radiodense mass with poorly defined margins 
(11). On US images, a hematoma manifests as a 
heterogeneous mass that initially appears hyper-
echoic and subsequently becomes smaller and 
more hypoechoic over time (12). Hematomas typi-
cally resolve within 2–4 weeks; however, they can 

Mammographic findings suitable for short-
term follow-up include (a) noncalcified solid 
masses with a round or oval contour and at 
least 75% circumscribed margins, (b) a solitary 
group of round microcalcifications, and (c) focal 
asymmetries without associated calcifications or 
architectural distortion (3–6) (Fig 1). However, 
in routine practice, lesions that do not neces-
sarily ascribe to these categories are placed into 
BI-RADS category 3 (7). This is considered an 
acceptable practice, as the fifth edition of the 
BI-RADS lexicon states that other lesions can 
be considered probably benign “if the radiolo-
gist has personal experience to justify a watch-
ful-waiting approach” (1). Such lesions may 
include the following: (a) developing calcifica-
tions that appear to be most likely, but are not 
definitely, vascular; (b) calcifications suggestive 
of early evolving fat necrosis; and (c) lesions in 
which evaluation of stability is difficult because 
of technical differences between studies (for 
example, comparing analog to digital images or 
using equipment from different vendors) (8).

This article explores challenging clinical situ-
ations in which an initial diagnosis of BI-RADS 
category 3 was made. Some of these lesions were 

TEACHING POINTS
 ■ In routine practice, lesions that do not necessarily ascribe to 

these categories are placed into BI-RADS category 3. This is 
considered an acceptable practice, as the fifth edition of the 
BI-RADS lexicon states that other lesions can be considered 
probably benign “if the radiologist has personal experience to 
justify a watchful-waiting approach.” Such lesions may include 
the following: (a) developing calcifications that appear to be 
most likely, but are not definitely, vascular; (b) calcifications 
suggestive of early evolving fat necrosis; and (c) lesions in which 
evaluation of stability is difficult because of technical differences 
between studies (for example, comparing analog to digital ex-
aminations or using equipment from different vendors).

 ■ If a benign-appearing solid mass demonstrates growth, inter-
val change trumps or supersedes benign morphology, and 
biopsy is warranted despite probably benign features.

 ■ Within the appropriate clinical or imaging context (ie, devel-
oping calcifications potentially due to the same process as 
other clearly benign calcifications in the breast), short-term 
imaging follow-up may be a reasonable alternative to imme-
diate biopsy. An interval increase in the number of calcifica-
tions that is not consistent with evolving benign causes or any 
development of more suspicious morphology should prompt 
biopsy.

 ■ After posttreatment changes have stabilized, any new chang-
es should be scrutinized carefully and should be considered 
potentially suspicious for recurrence.

 ■ Screening mammograms alone are not sufficient to enable 
classification of a BI-RADS category 3 lesion. In the BI-RADS 
fifth edition, one of the modifications explicitly states that the 
term probably benign should not be used at screening mam-
mography; it should be used only after imaging workup of 
screening-detected findings.
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Figure 2. Suspected fat necrosis in a 58-year-old woman with a history of trauma.  
(a) MLO spot compression mammogram of the right breast shows a focal asymmetry (ar-
row). (b) Ultrasonographic (US) correlate image shows an echogenic parallel mass with 
irregular margins. Fat necrosis was suspected, and the lesion was classified as BI-RADS 
category 3. Follow-up mammography and US performed 6 months later showed no inter-
val involution or improvement. The lesion was upgraded to BI-RADS category 4b. Biopsy 
revealed grade I invasive ductal carcinoma (IDC) and invasive lobular carcinoma. Fat ne-
crosis should evolve to a more typical benign appearance over time (ie, increased fat and 
dystrophic calcification with decreased soft-tissue imaging characteristics).

Figure 1. Mammographic find-
ings suitable for short-term follow-
up per BI-RADS criteria. (a) Me-
diolateral oblique (MLO) image 
shows a noncalcified solid mass 
(arrow) with an oval contour and 
predominantly circumscribed 
margins. (b) Craniocaudal (CC) 
image shows grouped round mi-
crocalcifications. (c) CC image 
shows a focal asymmetry (arrow) 
without associated calcifications or 
architectural distortion.

take 8 or more weeks to resolve (13). In our clini-
cal experience, hematomas often take more than 
4 weeks to resolve, depending on their size. Thus, 
in our practice, we favor a slightly longer interval 

of 6–8 weeks (compared with 4 weeks per the BI-
RADS fifth edition) for follow-up when a patient 
is suspected of having an involuting hematoma. 
If a stable or enlarging mass is seen at follow-up, 
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Figure 3. Suspected hematoma in a 67-year-old woman undergoing warfarin therapy. (a) MLO mammogram of 
the right breast shows a new circumscribed oval mass (arrow). (b) US image shows a hyperechoic round mass with 
a central anechoic region that corresponds to the mass seen in a. The clinical history and imaging appearance were 
indicative of a hematoma, and short-term 12-week follow-up was recommended. (c, d) MLO mammograms obtained 
at 12-week (c) and 24-week (d) follow-up show the mass (arrow) decreasing in size.

this finding should be considered suspicious, and 
biopsy should be performed.

Intramammary and low-lying axillary lymph 
nodes are common at mammography, and they 
sometimes change in size because of inflammatory, 
infectious, or even neoplastic processes. Lymph 
nodes are considered in the differential diagnosis 
when evaluating oval and circumscribed masses, 
particularly when they are located in the upper outer 
quadrant or when internal hyperechogenicity on 
targeted US images indicates a fatty hilum (Fig 4).

If a benign-appearing solid mass demonstrates 
growth, interval change trumps or supersedes be-
nign morphology, and biopsy is warranted despite 
probably benign features (Fig 5). Mucinous, med-
ullary, and papillary cancers and occasional inva-
sive ductal cancers not otherwise specified may 
have features that overlap with those of benign 
masses, including oval or round shape and circum-
scribed margins (14). Sickles (3) showed that 11% 
(15 of 131) of all probably benign lesions with 
interval mammographic change were malignant at 

Figure 4. Enlarging deep posterior mass 
in a 57-year-old woman. (a) MLO spot 
compression mammogram of the left 
breast shows an oval well-circumscribed 
mass (arrow) in the axillary region. (b) US 
image of the mass shows an echogenic 
center. The lesion was thought to repre-
sent a low axillary lymph node and was 
classified as BI-RADS category 3. (c) US im-
age obtained at 6-month follow-up shows  
a heterogeneous echotexture, and a fol-
low-up mammogram (not shown) dem-
onstrated interval enlargement. The lesion 
was upgraded, and biopsy revealed grade 
III IDC. As demonstrated in this patient, a 
complete diagnostic workup at follow-up 
surveillance must be performed to assess 
both stability and morphology. If either 
has changed, biopsy is warranted.
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biopsy; 80% (12 of 15) of these lesions were well-
circumscribed masses. Hermann et al (15) found 
that 55% of new masses and 48% of masses that 
increased in size were malignant. Likewise, Helvie 
et al (4) and Varas et al (6) showed that 10% 
(one of 10) and 56% (nine of 16), respectively, of 
probably benign lesions that showed progression 
during surveillance proved to be malignant. These 
figures are much higher than the widely accepted 
2% or less positive predictive value for malignancy 
allowed for a probably benign lesion (1–3,6). Un-
less trauma or a reactive lymph node is suspected 
as a cause, a new or enlarging solid mass with 
benign imaging features should undergo biopsy.

Calcifications
Benign calcifications, such as vascular, milk of 
calcium, popcornlike, and dystrophic calcifica-
tions, have classically benign features. However, 
in their early stages, these calcifications may 
have morphologic features that overlap with 
malignancy and may, over time, show interval 
change. The patient’s clinical history, includ-
ing age, vascular disease, trauma, or previous 
biopsy, may help elucidate the cause of disease. 
Mediolateral and lateromedial views should be 
obtained in the workup for calcifications, as layer-
ing calcifications are diagnostic for benign milk 

of calcium calcifications. Vascular calcifications, 
which usually have a tram-track appearance, may 
have only one clearly visible wall and may be 
mistaken for fine linear calcifications suggestive 
of malignancy. Popcornlike calcifications sugges-
tive of an involuting fibroadenoma or dystrophic 
calcifications after trauma or surgery may initially 
appear coarse and heterogeneous and may be of 
intermediate suspicion. Within the appropriate 
clinical (Fig 6) or imaging context (ie, develop-
ing calcifications potentially due to the same 
process as other clearly benign calcifications in 
the breast), short-term imaging follow-up may be 
a reasonable alternative to immediate biopsy. An 
interval increase in the number of calcifications 
that is not consistent with evolving benign causes 
or any development of more suspicious morphol-
ogy (Fig 7) should prompt biopsy.

Focal Asymmetries
Focal asymmetries are two-view findings with 
concave margins and are usually interspersed 
with fat. They may be considered probably 
benign in the absence of findings that are suspi-
cious for malignancy. Focal asymmetries that 
are new or that have shown an increase in size 
are termed developing asymmetries. When this 
finding is confirmed on diagnostic images, US 
is performed. If there is a US correlate, clas-
sification is made on the basis of correlation of 

Figure 5.  Interval change in a benign-appearing mass 
in a 68-year-old woman. (a) MLO spot compression 
mammogram of the left breast shows a 5 × 6-mm soli-
tary oval mass (arrow) with circumscribed margins. US 
findings were negative. (b) MLO screening mammo-
gram obtained 1 year earlier shows that the original size 
of the mass (arrow) was 3 × 2 mm. Despite the interval 
change, the mass was incorrectly classified as BI-RADS 
category 3. At 6-month follow-up, a US correlate was 
identified, and the mass was upgraded to BI-RADS cat-
egory 4. Biopsy revealed IDC. Mammographic growth 
of the mass in this patient is more important than its 
benign-appearing morphology, and it warranted initial 
classification as a BI-RADS category 4 lesion.

Figure 6. Calcifications in a 75-year-old woman 
with a recent seat belt injury. Mediolateral magni-
fied mammogram of the right breast shows find-
ings that were described in the radiology report as 
“new probable dystrophic, round calcifications in a 
regional distribution.” These calcifications were not 
seen at a pretrauma imaging examination; there-
fore, a benign posttraumatic origin was suspected, a 
diagnosis of BI-RADS category 3 was made, and bi-
opsy was avoided. The imaging findings have been 
stable for 35 months.
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the mammographic and US findings. Although 
infrequently reported during screening and 
diagnostic examinations, developing asymme-
tries have a relatively high positive predictive 
value for malignancy (16). When a developing 
asymmetry is seen at screening, 12.8% of these 
lesions will be malignant at biopsy; at diagnostic 
examination, 26.7% will be malignant (17,18).
Developing asymmetries are associated with a 
sufficiently high probability of malignancy to 
warrant biopsy rather than short-term follow-up 
(18,19). Even when there is no US correlate, 
stereotactic biopsy should be pursued.

Challenging Clinical Scenarios

One-View Findings
Asymmetries, or one-view findings, are particu-
larly challenging to evaluate (20). Asymmetries 
account for half of all unnecessary screening re-
calls and have the lowest positive predictive value 
of all types of findings (21). Likewise, a study by 
Venkatesen et al (16) showed that asymmetries 
seen at screening examinations are more weakly 
associated with cancer than are other types of 
lesions, accounting for 3.6% of invasive cancers 
and 13.3% of invasive cancers at diagnostic 
examinations, while comprising 20.5% of lesions 
at screening examinations. Asymmetries are fre-
quently overcalled (false positive); however, they 
are also associated with a high number of false-
negative assessments (22) (Fig 8). Several retro-
spective reviews show that 9%–38% of missed 
cancers first appeared as one-view asymmetries 
(23–26). Focused attention on asymmetries dur-
ing residency training and in continuing medi-
cal education would be helpful, as asymmetries 
comprise a large set of miscalled lesions.

Postoperative Breast
The postoperative breast shows a considerable 
amount of change over time, especially within 

the first several years after treatment. Excisions 
of benign lesions usually result in typical planar 
(nonmasslike) architectural distortion due to 
scarring, and they can sometimes result in fat 
necrosis–type calcifications. After lumpectomy 
and radiation therapy, calcifications, planar 
architectural distortion, and masses are several 
types of findings that are commonly seen and 
may mimic recurrence. It can be a challenge to 
differentiate early benign evolutional changes 
from recurrent malignancy, as neither is an 
uncommon finding (Figs 9–11). Recurrence 
rates after breast conservation therapy have been 
reported as 7% at 5 years and 14% at 10 years 
(27). Benign calcifications related to breast con-
servation therapy have a reported incidence of 
28% within the first 6–12 months after therapy 
(27). Despite an overlap in imaging appear-
ance, differences in temporal and morphologic 
appearances may help with evaluation. Mam-
mographic stability, or lack of interval change 
between studies, is typically achieved 2–3 years 
after treatment (27,28). This is the same time at 
which local breast recurrences begin to appear.

After posttreatment changes have stabilized, any 
new changes should be scrutinized carefully and 
should be considered potentially suspicious for 
recurrence. Most posttreatment masses diminish 
over time and evolve into scars (27). Benign calci-
fications that may develop include dystrophic cal-
cifications, thin-rimmed calcifications surrounding 
a radiolucent oil cyst, smooth round calcifications, 
and needlelike calcifications (27). Benign calcifica-
tions tend to develop earlier than malignant calcifi-
cations and usually have a different morphology. 
However, some developing calcifications at the 
lumpectomy bed may be problematic, and they 
require imaging surveillance or biopsy if they are 
suspicious. In an analysis of benign and malignant 
calcifications at the lumpectomy bed, it was re-
ported that most new calcifications at the lumpec-
tomy bed that were initially assessed as probably 

Figure 7. Developing calcifications in a 
56-year-old woman. (a) Mediolateral magnified 
mammogram of the right breast shows a few 
round calcifications. These were classified as BI-
RADS category 3 and were observed for 2 years 
without interval change. (b) Two-year follow-up 
mammogram shows new calcifications with fine 
pleomorphic morphology and grouped distribu-
tion, which were classified as BI-RADS category 
4b. Ductal carcinoma in situ was revealed at 
biopsy. In this patient, grouped round calcifica-
tions were appropriately categorized as probably 
benign at the initial examination. Interval change 
in the number and morphology of calcifications 
is suspicious and warrants biopsy.



RG  •  Volume 36  Number 5  Michaels et al  1267

benign and placed into imaging surveillance 
evolved quickly (6–12 months) to more benign or 
more suspicious morphology (29). Architectural 
distortion secondary to posttreatment changes 
may appear as a spiculated, poorly marginated, 
dense area with interspersed fat, lack of a central 
mass, and central radiolucency. Findings sugges-
tive of tumor recurrence include a central mass, 
fine straight spiculations, skin retraction, and an 
increase in nodularity (27).

Quality Control  
and Technical Parameters

Technical differences between examinations can 
make it difficult to assess stability. Studies per-
formed with different reconstruction algorithms 
or conversion of analog studies to digital studies 
may make comparison difficult in the assessment 
of microcalcifications (Fig 12). Motion blur may 
also obscure the morphology of calcifications and 
lesion margins (30). Rosen et al (31) found that 
motion blur compromised image quality of 62% 
of cancers that manifested as microcalcifications 

and were incorrectly assessed as BI-RADS cat-
egory 3 lesions. Comparison should be made by 
using mammographic views similar to those used 
in the previous study (2,31). If spot compression 
views were not used in prior studies, the assess-
ment of stability should include comparison of 
images obtained in standard views.

Patient anatomy may also lead to difficult 
positioning and difficulty in replicating standard 
views from year to year. Deep posterior lesions 
may pose such challenges, and suboptimal po-
sitioning can decrease the rate of cancer detec-
tion (32). Bird et al (25) found that one-third of 
missed lesions were located in the retroglandular 
tissue. If a lesion seen on the current study was 
not visible on prior studies because the area was 
not included on prior images, stability cannot 
be assessed (2). Another scenario that interferes 
with positioning, year-to-year comparison, and 
interpretation of mammograms is the presence 
of breast implants (33,34) (Fig 13). Screening 
mammography of an augmented breast with use 
of both implant-included and implant-displaced 

Figure 8. Focal asymmetry in a 72-year-
old woman. (a, b) CC mammogram of 
the right breast (a) shows an asymmetry 
(arrow in a) seen on only the CC view, a 
finding that effaced on a spot compres-
sion mammogram (b). The lesion was 
erroneously triangulated with rolled CC 
views to the upper outer quadrant and 
had no US correlate. The finding was clas-
sified as BI-RADS category 3. The lesion 
was stable at 6-month follow-up examina-
tion. (c, d) MLO (c) and CC (d) mammo-
grams obtained at 12 months show that 
the lesion (arrow) is now a two-view mass 
in the lower outer quadrant. (e) US image 
shows an irregular hypoechoic mass. The 
mass was upgraded to BI-RADS category 
4, and biopsy revealed grade I IDC.
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Figure 11. Developing calcifications in a 42-year-old woman 30 months after lumpectomy and radiation therapy. (a) MLO mam-
mogram of the right breast obtained 6 months after treatment shows few dystrophic calcifications in the lumpectomy bed. (b) Me-
diolateral mammogram of the right breast obtained 1 year after treatment shows dystrophic calcifications around an area of lucency 
(arrows), as well as new curvilinear calcifications (circled). The findings were thought to be consistent with evolving fat necrosis and 
were classified as BI-RADS category 3. (c) Mediolateral mammogram obtained at 6-month follow-up shows increased prominence 
of the dystrophic calcifications (arrows). The calcifications, which were initially thought to be curvilinear, have grown and have de-
veloped a suspicious linear or branching morphology (within oval). The lesion was upgraded to BI-RADS category 4b, and biopsy 
revealed grade III IDC. Developing calcifications near a postbiopsy or postlumpectomy site must be scrutinized for morphology and 
distribution. Dystrophic calcifications are expected and may be followed closely, as they may have a more indeterminate appearance 
initially. Development into suspicious morphology and distribution warrants biopsy.

Figures 9, 10. (9) Dystrophic calcifica-
tions in the left breast in a 52-year-old 
woman after breast reduction mammo-
plasty. (a) CC magnified mammogram 
obtained 6 months after surgery shows 
lesions that were classified as BI-RADS 
category 3 for suspicion of fat necrosis. 
(b) CC magnified mammogram obtained 
6 months after a shows increased dys-
trophic calcifications (arrow) typical of 
evolving fat necrosis. Despite an increase 
in the number of calcifications, the dys-
trophic morphology suggested benignity. 
The patient has been without evidence 
of disease for 28 months. (10) Develop-
ing calcifications in the right breast in a 
55-year-old woman 2 years after lumpec-
tomy and radiation therapy. (a) CC mag-
nified mammogram of the right breast 
shows new coarse questionable dystro-
phic calcifications. The lesions were clas-
sified as BI-RADS category 3. (b) CC mag-
nified mammogram obtained at 6-month 
follow-up shows that the calcifications 
have increased in number in a segmen-
tal distribution. The morphology appears 
amorphous, coarse, and heterogeneous. 
The calcifications were upgraded to BI-
RADS category 4a, and biopsy revealed 
recurrent IDC. Developing calcifications 
near a postbiopsy or postlumpectomy site 
must be scrutinized for morphology and 
distribution. Dystrophic calcifications are 
expected and may be closely observed. 
Development into suspicious morphology 
during surveillance warrants biopsy. 
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views has a 45% sensitivity for detection of 
cancer, compared with a 67% sensitivity in the 
nonaugmented breast (35).

Errors in  
Management and Assessment

Screening mammograms alone are not sufficient 
to enable classification of a BI-RADS category 
3 lesion (Fig 14). In the BI-RADS fifth edition, 
one of the modifications explicitly states that the 
term probably benign should not be used at screen-
ing mammography; it should be used only after 
imaging workup of screening-detected findings 
(1). Common reasons for incomplete assessment 
include lack of US images (Fig 15) or lack of spot 
compression images for masses or focal asymme-
tries, calcifications not evaluated with magnifica-
tion images, and acceptance of images for inter-

pretation despite technical inadequacy. Sickles 
(3) argued that further mammographic and US 
images may be used to (a) identify definitively be-
nign lesions, such as cysts or benign calcifications, 
with more confidence and (b) identify more malig-
nant features of a lesion that were not apparent on 
screening images. This may lead to fewer lesions 
being placed into short-term follow-up and, 
consequently, to more definitive management 
(2,3,36,37). Furthermore, a diagnostic baseline 
examination may be performed and the results 
used for comparison with follow-up examination 
results (2).

Negative US findings may mislead a radiologist 
into placing a suspicious mammographic finding 
into the probably benign category (Figs 4, 14). 
However, even if the US findings are normal, the 
technique depicting the most suspicious-looking 

Figures 12, 13. (12) Calcifications of questionable stability in a 58-year-old woman. 
(a) CC magnified mammogram shows amorphous calcifications (arrow) that layered 
on mediolateral mammograms (not shown). Although these lesions were thought to be 
probable milk of calcium calcifications, they were not definitely seen at a prior examina-
tion and were classified as BI-RADS category 3. (b) CC mammogram obtained at the prior 
examination, where a smoothing postprocessing algorithm was applied that precluded 
the radiologist from commenting on stability. (13) Calcifications in a 59-year-old woman 
with a subglandular silicone gel breast implant. (a) MLO implant-displaced mammogram 
of the left breast shows a focal asymmetry (arrow) without other suspicious features. No 
US correlate was seen, and the lesion was classified as BI-RADS category 3. (b) On an MLO 
implant-displaced mammogram obtained at 6-month follow-up, new punctate scattered 
calcifications superimposed on the focal asymmetry were missed. (c) MLO implant-
displaced mammogram obtained at 12-month follow-up shows increased segmental, 
coarse, heterogeneous, fine pleomorphic calcifications in the same region. The lesion was 
upgraded to BI-RADS category 4c and was found to be IDC grade I. A posterior lesion 
location in a patient with breast implants makes positioning challenging.
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given to the lesion. Adherence to proper use of BI-
RADS descriptors and complete lesion description, 
including both morphology and distribution, may 
help decrease interobserver variability (41,42).

Conclusion
BI-RADS category 3 lesions should be carefully 
scrutinized during follow-up, as many of these 
lesions represent diagnostically challenging cases. 
An initial assessment of probable benignity should 
not bias the subsequent radiologist’s assessment; 
a complete diagnostic evaluation and an objective 
approach are critical in these evaluations. The radi-
ologist performing the follow-up diagnostic evalu-
ation for a lesion previously assessed as BI-RADS 
category 3 should objectively determine whether 
the lesion truly merits a probably benign categoriza-
tion. Although the original definition of a BI-RADS 
category 3 lesion assumed there was no prior image 
for comparison, in clinical practice, many lesions 
with available prior images are placed into BI-
RADS category 3. In the correct clinical context, 
this practice can avert many unnecessary biop-

Figure 14. Mass found at screening 
mammography in a 73-year-old woman. 
(a) MLO screening mammogram of the 
left breast shows a small circumscribed 
mass (arrow) that was classified as a BI-
RADS category 3 lesion without further 
diagnostic mammography and with nega-
tive findings at US. (b) MLO mammogram 
obtained at 6-month follow-up shows 
an increase in mass size and density (ar-
row). (c) Color Doppler US image shows 
a round isoechoic mass with vascular flow. 
The finding was suspicious, and the lesion 
was upgraded to BI-RADS category 5. Bi-
opsy revealed mucinous papillary carci-
noma. Eventual pathologic analysis after 
a lumpectomy revealed grade III node-
negative mucinous ductal carcinoma. A full 
diagnostic workup that includes spot com-
pression, magnification, and additional 
views, when appropriate, and US must be 
performed before classifying any lesion as 
BI-RADS category 3.

image should be used to make the final assess-
ment (38–40). A suspicious mammographic lesion 
should not be downgraded to the probably benign 
category on the basis of negative US findings. 
Likewise, a lesion that appears to be probably 
benign at mammography and has suspicious US 
features should undergo biopsy, with the possible 
exception of fat necrosis.

Incomplete BI-RADS description of findings 
may lead to inappropriate assessment (Fig 16). 
Several studies have shown that in practice, a 
minority of BI-RADS category 3 lesions actu-
ally meet the morphologic criteria to be consid-
ered probably benign lesions according to the 
BI-RADS lexicon. A study by Lehman et al (7) 
showed that only 20% of BI-RADS category 3 
lesions met the criteria to be considered probably 
benign. Rosen et al (31) retrospectively reviewed 
51 lesions that initially had been assessed as 
probably benign and later were diagnosed as 
malignant. None of the 51 lesions met the strict 
morphologic criteria for probably benign lesions 
at the time of the original recommendation for 
short-interval follow-up. Understanding the im-
plications behind each of the BI-RADS descrip-
tors and undergoing extensive training to distin-
guish each type of lesion could help decrease the 
rate of misclassified lesions.

Interobserver Variability
Disagreement in the use of BI-RADS descrip-
tors from one examination to the next may lead 
to an upgrade in BI-RADS categorization without 
any demonstrable change between examinations. 
Onega et al (21) showed that differences in agree-
ment were often the result of varying nomenclature 
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Figure 15.  Enlarging mass in a 73-year-old woman who was recalled for diagnostic evaluation. (a) MLO mammo-
gram of the right breast shows a small, oval, well-circumscribed mass (arrow) in the region of other neighboring small 
masses. The stability of the mass was difficult to confirm because of the patient’s large breast and confounding lesions. 
The mass was assessed as an intramammary lymph node and was classified as BI-RADS category 3 without US evalu-
ation. After 6 months, the mass had enlarged on mammograms (not shown). (b) US image obtained at 6-month 
follow-up shows an indistinct, irregular, hypoechoic mass. The mass was upgraded to BI-RADS category 4c, and biopsy 
revealed grade II IDC. No positive lymph nodes were discovered at resection.

sies when probably benign causes are suspected. 
Although interval change is an important feature 
of malignancy, many benign lesions also change 
over time. Imaging change may be balanced against 
morphology, clinical history, and clinical experience 
in lesion assessment and management.
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