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Follow-up results of BI-RADS 3 lesions on magnetic resonance imaging: 
a retrospective study

PURPOSE
The categorization of  Breast Imaging Reporting and Data System (BI-RADS) 3 lesions is not as clear 
in magnetic resonance imaging (MRI) as it is in mammography (MG). With the increasing number of 
MRI scans currently being conducted globally, incidentally detected lesions falling into the proba-
bly benign category are frequently being observed. In this study, our aim was to investigate the im-
aging characteristics and follow-up results of BI-RADS 3 lesions detected by MRI and to determine 
their malignancy rates.

METHODS
Breast MRI scans performed between January 2010 and January 2020 and classified as BI-RADS 3 
lesions were retrospectively analyzed. The study included 216 lesions with known biopsy or surgical 
excision results or with at least one year of radiological follow-up. We assessed the patients’ age, the 
presence of breast cancer, the follow-up interval, and the imaging findings at the beginning and 
during the follow-up. Lesions that remained stable, disappeared, or decreased in size and had a 
benign histopathological diagnosis were classified as benign. Lesions with the histopathological di-
agnosis of malignancy, identified by either biopsy or surgical excision, were classified as malignant. 
We determined the malignancy rate based on the histopathology and follow-up results. 

RESULTS
Considering the follow-up results of all cases, 8% of lesions were excised, 0.5% decreased in size, 
1.4% became enlarged, 17.1% disappeared, and 73% remained stable. The malignancy rate was 
2.8%. A significant relationship was found between lesion shape and malignancy, as progression 
to malignancy was more likely in round lesions than in other types. An irregular margin, hetero-
geneous enhancement, and kinetic curve (type 2) features were significant for lesion upgrade to 
malignancy.

CONCLUSION
The malignancy rate in BI-RADS 3 lesions detected by MRI is low and falls within the accepted can-
cer rate for MG and sonography. Changes in size, morphology, and enhancement pattern should be 
considered in terms of malignancy development during follow-up. The follow-up intervals should 
be determined on a case-by-case basis.
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The Breast Imaging Reporting and Data System (BI-RADS) was developed by the Amer-
ican College of Radiology (ACR) with the aim of providing standardized reporting for 
the radiological evaluation of breast lesions. Its latest edition (the fifth) was published 

in 2013.1,2 The BI-RADS 3 category has been defined for lesions initially detected on mam-
mography (MG) with a cancer risk of less than 2%.1-6 These lesions can be monitored through 
short-term follow-up to rule out malignancy (at 6, 12, and 24 months), thereby minimizing the 
risks and expenses associated with invasive tissue sampling in these predominantly benign 
lesions.3-5 However, the categorization of BI-RADS 3 lesions is not as clear in magnetic reso-
nance imaging (MRI) as it is in MG.2,5 Nevertheless, the increased global use of MRI has led to 

Epub: 31.01.2024

Publication date:  

DOI: 10.4274/dir.2023.232393

Ege University Faculty of Medicine, Department of 
Radiology, İzmir, Turkey

Corresponding author: Özge Aslan

E-mail: dr.ozgeaslan@gmail.com

 Özge Aslan
 Ayşenur Oktay
 Fatih Eroğlu

Received 04 July 2023; revision requested 27 July 2023; 
last revision received 14 November 2023; accepted 27 
December 2023.

Diagn Interv Radiol 2024; DOI: 10.4274/dir.2023.232393

https://orcid.org/0000-0001-6935-1472
https://orcid.org/0000-0003-0209-5878
https://orcid.org/0000-0001-9007-7586


 January 2024 • Diagnostic and Interventional Radiology Aslan et al.

an increase in the incidental detection of le-
sions in the probably benign category. A me-
ta-analysis comprising 11 studies conducted 
by Spick et al.4 has reported the incidence of 
BI-RADS 3 lesions in breast MRI to range from 
1.2% to 24.3%.

The classification of the BI-RADS 3 catego-
ry in breast MRI is determined by the inter-
preting radiologist.4 For lesions categorized 
as BI-RADS 3 in MRI, the reported malignan-
cy rates are between 0.2% and 15%.2,3,7-9 Vari-
ous studies on BI-RADS 3 lesions in MRI have 
identified different reasons for performing 
MRI, including screening for high-risk pa-
tients, problem-solving, and breast cancer 
staging.4,5

In the fifth edition of the ACR BI-RADS 
atlas, probably benign lesions are defined 
as non-bright on T2-weighted (T2W) MRI 
and well-circumscribed masses with focal 
enhancement on contrast-enhanced MRI, 
distinct from the surrounding parenchy-
ma.1,5 In cases where the findings may be 
influenced by hormonal status (e.g., outside 
the second week of the menstrual cycle or 
due to external hormone intake), a short-
term follow-up examination is recommend-
ed at the appropriate time (e.g. during the 
second week of the menstrual cycle or a few 
weeks after discontinuing hormone thera-
py).1 In MRI, distinguishing suspicious le-
sions from benign lesions and background 
enhancement can be challenging, resulting 
in false positives and unnecessary biop-
sies.5,7

Due to the evolving malignancy rates 
and distinctive imaging features, the classi-
fication of probably benign lesions (BI-RADS 
3) in MRI remains a topic of debate. In this 
study, our aim is to investigate the imaging 
characteristics and follow-up results of BI-

RADS 3 lesions detected by MRI and to deter-
mine their malignancy rates. 

Methods
This study received ethical approval from 

the medical research ethics committee of the 
Ege University Faculty of Medicine, Medical 
Research Ethics Committee (approval num-
ber: 21-4T/57, date: 01.04.2021). Informed 
consent was obtained from all patients prior 
to MRI, and no additional approval was nec-
essary, as the study was conducted retro-
spectively.

Breast MRI scans performed between 
January 2010 and January 2020 and report-
ed as BI-RADS 3 lesions were retrospectively 
reexamined using a picture archiving and 
communication system (Sectra IDS7 Work-
station, Sectra AB, Sweden). A total of 159 
lesions were excluded, as follows: 131 due 
to the absence of radiological follow-up 
findings or pathology results and 28 due to 
prior neoadjuvant chemotherapy. The study 
ultimately included 216 patients who either 
had undergone biopsy or surgical excision 
or had a minimum of one year of radiolog-
ical follow-up (Figure 1). Each patient’s age, 
previous or concurrent breast cancer histo-
ry, and follow-up interval were evaluated. 
The imaging findings obtained at the initial 
assessment and during the subsequent fol-
low-up period were reviewed (Figure 2). The 
radiological images were evaluated by the 
same radiologist, who had 12 years of expe-
rience overall and 5 years of experience in 
breast radiology. The median age of the pa-
tients was 46.50 ± 10.3 years.

The MRI scans were performed using 
1.5-Tesla (Siemens Healthineers, Magnetom 

Amira & Symphony, Erlangen, Germany) 
and 3-Tesla (Siemens Healthineers, Magne-
tom Verio, Erlangen, Germany) MRI units. 
The patients were positioned prone, and 
their breasts were placed within a dedicat-
ed surface breast coil. The MR images were 
acquired using axial, fat-suppressed, and fast 
spin-echo T2W imaging sequences, as well 
as pre-contrast and post-contrast dynamic 
axial T1W three-dimensional, fat-suppressed, 
fat-spoiled gradient-echo sequences. For 
contrast-enhanced sequences, until 2017, a 
rapid bolus injection of 0.2 mL/kg gadopen-
tetate dimeglumine (Magnevist, Bayer, Ber-
lin, Germany) was administered; since 2017, 
0.1 mmol/kg gadobutrol (Gadovist, Bayer, 
Berlin, Germany) has been used, followed 
by a 10 mL saline flush at a rate of 2 mL/s 
through an indwelling intravenous catheter. 
In MRI examinations, several features were 
evaluated, including the breast parenchymal 
pattern and signal characteristics of the le-
sion on T2W images as well as the lesion size, 
location, enhancement type, shape, margins, 
enhancement patterns, and kinetic curve 
type on dynamic contrast-enhanced images. 
The presence and size of the lesion were doc-
umented on ultrasound (US) and MG images, 
if any, at baseline and at follow-up. 

For the classification of lesions, we con-
sidered BI-RADS 3 lesions to be those dis-
playing oval-/round-shaped, circumscribed 
margins; homogeneous enhancement; and 
non-suspicious kinetic curves on dynamic 
contrast-enhanced images.10-12

The histopathology results for the lesions 
that had undergone biopsy or surgical exci-
sion were obtained from the hospital infor-
mation system. Lesions diagnosed as ma-
lignant were noted. Lesions with a benign 

Main points

• The Breast Imaging Reporting and Data 
System (BI-RADS) 3 category reported on 
breast magnetic resonance imaging (MRI) 
depends on the decision of the evaluating 
radiologist. 

• Probably benign lesions are defined as non-
bright on T2-weighted images and well-cir-
cumscribed masses with focal enhance-
ment on contrast-enhanced MRI, unlike the 
parenchymal enhancement in the fifth edi-
tion of the American College of Radiology 
BI-RADS atlas. 

• In cases initially defined as BI-RADS 3 and 
subsequently diagnosed as malignant, the 
disease can be detected at an early stage 
through close follow-up. 

Figure 1. Flowchart of the study. BI-RADS, Breast Imaging Reporting and Data System. 
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histopathological diagnosis and those that 
remained stable, decreased in size, or disap-
peared within at least one year of follow-up 
were classified as benign. For all cases, the 
malignancy upgrade rate was determined 
based on the histopathology results and fol-
low-up outcomes.

Statistical analysis

The normality of the data distribution was 
assessed using the Shapiro–Wilk test. Due 
to the absence of a normal distribution in 
the data, comparisons between two groups 
were conducted using the Mann–Whitney U 
test. For comparisons involving more than 
two groups, the Kruskal–Wallis test was em-
ployed. When significant differences were 
detected, pairwise comparisons were per-
formed using the Dunn–Bonferroni post-hoc 
test. Descriptive values were presented as 
the median (min–max) due to the applica-
tion of non-parametric tests. The intergroup 
comparison of categorical data was executed 
using the chi-square test, Fisher’s exact test, 
and Fisher–Freeman–Halton test. Descriptive 
values for categorical data were expressed as 
the frequency (n) and percentage (%).

The significance level for all statistical 
analyses was set at α = 0.050. The SPSS ver-
sion 25.0 (IBM Corp., Armonk, NY, USA) soft-
ware package was utilized for data analysis.

Results
The indication for MRI examination was 

present for local staging of breast cancer in 
13 patients, and in the remaining 203 pa-
tients, MRI was performed as part of a prob-
lem-solving approach for and screening of 
high-risk women. The lesions were evenly 
distributed between the right breast (51%) 
and the left breast (49%). The upper outer 
quadrant was the most common location, 
accounting for 25% of the cases. The most 

common breast parenchymal pattern was 
type C (67%), and the most common type of 
background enhancement was minimal en-
hancement (53%) (Table 1).

In addition to detection by MRI, 18% of 
the lesions were also detected by MG and 
39% by US. Follow-up was primarily per-
formed using MRI in 76% (n = 164) of the cas-
es, while the remaining 24% (n = 52) under-
went follow-up with US and MG. Of the 164 
lesions followed up with by MRI, 128 (78%) 
remained stable, and 36 (22%) disappeared. 
Among the patients monitored by US and 
MG (n = 52), 16 lesions disappeared, 31 re-
mained stable, and 5 were determined to be 
benign (fibroadenoma, sclerosing adenosis, 
and intraductal papilloma) after surgical ex-
cision. The median follow-up interval was 18 
months (range: 12–120 months). 

The median lesion size measured by MRI 
was 8 mm (min: 3 mm; max: 25 mm). The 
following types of lesions were observed in 
MRI: 13.4% were classified as foci, 75.5% as 
masses, and 11.1% as non-mass enhance-
ments (NMEs) (Table 1).

Among the most common types of 
masses, 98% were well circumscribed, with 
the predominant lesion shape being oval 
(57.1%) and the internal contrast pattern ap-
pearing as homogeneous in 68.1% of cases. 
In the masses, the kinetic curve type was per-
sistent in 86% (type 1), the T2 signal was high 
in 50%, and the malignancy rate was 3.1%. 

All foci were well circumscribed, with 
79.3% showing homogeneous enhance-
ment. Additionally, 90% showed no high 
signal on T2W images. The malignancy rate 
among the foci was 3.5%.

NMEs were primarily observed as focal 
contrast enhancements (62.5%), with the 
majority exhibiting a homogeneous internal 

enhancement pattern (42%). No malignancy 
was detected among the NMEs, and the ki-
netic curve type was consistently persistent 
(92%), with no high signal observed on T2W 
images in 67% of cases.

When considering all lesions, the en-
hancement kinetic curve analysis showed 
that 87% of the lesions had a persistent 
enhancement, while 13% had a plateau en-
hancement (Table 1).

In 54% of the lesions, no distinct findings 
other than the parenchymal signal were de-
tected on T2W images, while a high signal 
was observed in the same area as the lesion 
in 46%. Two patients exhibited a high T2 sig-
nal and received a malignant diagnosis; in 
both cases, the lesion type was identified as 
a mass. 

An accompanying malignant mass was 
present in 13 patients, with invasive ductal 
carcinoma being the most common histo-
pathological type (58%). All of the BI-RADS 3 
lesions identified in these patients were clas-
sified in the benign category; among them, 
five were determined as benign through 
surgical excision, two were no longer appar-
ent in follow-up MRI, and six remained sta-
ble over a median follow-up period of 34.5 
months.

The follow-up results for the BI-RADS 3 
lesions gave the following distribution of 
outcomes: 8% were excised, 0.5% decreased 
in size, 1.4% became enlarged, 17.1% disap-
peared, and 73% remained stable (Table 2). 

Among the BI-RADS 3 lesions (n = 6) that 
were diagnosed as malignant, one lesion ap-
peared as a focus, while five lesions showed 
mass enhancement in MRI. Among the ma-
lignant lesions categorized as masses, the 
shape was oval-lobulated in three patients 
and round in two patients. Regarding margin 

Figure 2. Evaluated parameters. BI-RADS, Breast Imaging Reporting and Data System; MRI, magnetic resonance imaging; US, ultrasonography; MG, mammography.
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features, two displayed irregular contours, 
while four exhibited smooth contours. In 
the internal contrast enhancement patterns, 
four presented a heterogeneous pattern, 
while two displayed a homogeneous pat-
tern. In terms of kinetic curves, three lesions 
demonstrated a persistent pattern, and three 
followed a plateau pattern. Notably, four ma-
lignant lesions did not show a high T2 signal, 
whereas the other two exhibited high signal 
intensity.

Core needle biopsies were performed on 
13 lesions; of those, 3 were diagnosed as ma-

lignant and 10 as benign. Two patients initial-
ly diagnosed with benign lesions were later 
found to have malignancy upon surgical ex-
cision (accuracy of biopsy: 84.6%, sensitivity: 
100%, specificity: 60%, positive predictive 
value: 80%, negative predictive value: 100%).

Of the lesions that were surgically ex-
cised, 15 were determined to be benign, and 
6 were diagnosed as malignant (Table 3). The 
malignancy upgrade rate was 2.8%.

Our further analysis of the clinical fea-
tures of the BI-RADS 3 lesions diagnosed as 
malignant (Table 4) revealed the following 

findings: One patient presented with bloody 
nipple discharge during the one-year fol-
low-up. Additionally, new suspicious micro-
calcifications were detected in two patients, 
and contour irregularity was observed in two 
patients on US control. In one patient, the 
follow-up of a lesion that initially displayed 
probably benign morphology on US was in-
terrupted due to the novel coronavirus dis-
ease-2019 (COVID-19) pandemic. Two years 
later, the lesion exhibited both a significant 
increase in size and irregular contours (Fig-
ures 3, 4). 

Table 1. Magnetic resonance imaging findings

  Follow-up results of the Breast Imaging Reporting and Data System 
(BI-RADS) 3 lesions

P

Benign group n (%) Malignant group n (%)

Breast parenchymal pattern (n = 216)

A 11 (5.1) 0 (0)

0.838

B 43 (20) 2 (0.9)

C 140 (64.8) 4 (1.8)

D 16 (7.4) 0 (0)

Background enhancement (n = 216)

Minimal 113 (52.3) 2 (0.9)

0.319
Mild 24 (11.1) 0 (0)

Moderate 47 (21.8) 2 (0.9)

Marked 26 (12.1) (0.9)

Lesion T2 signal (n = 216)
Low and moderate 112 (52) 98 (45.3)

0.688
High 4 (1.8) 2 (0.9)

Lesion type (n = 216)

Focus 28 (13) (0.4)

1.000Mass 158 (73.2) 5 (2.3)

Non-mass 24 (11.1) 0 (0)

Mass shape
(n = 163)

Oval 92 (56.5) 1 (0.6) 0.020
Pairwise comparison test:
Lobulated–round P = 0.014
Oval–round P = 0.004
Oval–lobulated P = 0.570

Lobulated 64 (39.3) 2 (1.2)

Round 2 (1.2) 2 (1.2)

Mass margin
(n = 163)

Smooth 156 (95.8) 3 (1.8)
0.004

Irregular 2 (1.2) 2 (1.2)

Mass enhancement
(n = 163)

Homogeneous 110 (67.5) 1 (0.6)
0.038
Pairwise comparison test:
Homogeneous – heterogeneous P = 0.015

Heterogeneous 34 (20.9) 4 (2.4)

Rim 2 (1.2) 0 (0)

Dark internal septation 12 (7.4) 0 (0)

Non-mass enhancement (n = 24)

Homogeneous 10 (41.7) 0

-Heterogeneous 9 (37.5) 0

Clumped 5 (20.8) 0

Kinetic curve type
(n = 216)

Persistent 185 (88.1) 3 (50)
0.030

Plateau 25 (11.9) 3 (50)

Table 2. Follow-up results of the BI-RADS 3 lesions

 
Follow-up result

Stable 
n (%)

Decreased in size 
n (%)

Disappeared n (%) Enlarged n (%) Excised 
n (%)

Total 
n (%)

Benign group 158 (73.1) 1 (0.5) 37 (17.1) 2 (1) 12 (5.5) 210 (97.2)

Malignant group - - - 1 (0.5) 5 (2.3) 6 (2.8)

Total 158 (73.1) 1 (0.5) 37 (17.1) 3 (1.4) 17 (7.8) 216 (100)
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When considering all lesion types, no sta-
tistically significant association was found 
between lesion localization, lesion diameter, 
T2 signal, and lesion type parameters for the 
possibility of upgrading to malignancy (P > 
0.050). No significant relationship was ob-
served between patient age and lesion up-
grade to malignancy (P = 0.084). 

A significant difference was evident be-
tween lesion shape and malignancy, as a pro-
gression to malignancy was more likely for 
round lesions than for lesions of other shapes 
(P = 0.006) (Table 1). An irregular margin, het-
erogeneous enhancement, and kinetic curve 
(type 2) features were significant for a lesion 

upgrade to malignancy (P = 0.005, P = 0.015, 
and P = 0.030, respectively) (Table 1).

An analysis of the relationship between 
the characteristics of masses and malignan-
cy revealed significant associations between 
lesion shape, mass margins, internal en-
hancement patterns, and kinetic curve type 
(P = 0.020, P = 0.004, P = 0.038, and P = 0.021, 
respectively) (Table 1). No significant rela-
tionship was observed between the T2 signal 
and malignancy in masses (P = 0.682).

No malignancies were observed in NMEs; 
therefore, no statistical analysis of the vari-
ables could be conducted. 

No significant differences were found be-
tween the lesion margin, internal enhance-
ment pattern, and T2 signal in foci (P > 0.050).

Discussion
In this study, the malignancy rate of BI-

RADS 3 lesions in MRI was 2.8%. The use of 
the BI-RADS 3 classification in MRI, despite 
the absence of specific morphological and 
kinetic features, results in a short interval 
follow-up in clinical practice.3 Therefore BI-
RADS 3 category in MRI assessment should 
be used precisely for increasing the sensitiv-
ity of the radiologist toward detecting early 
stage breast cancer and reducing the occur-
rence of unnecessary benign biopsies.11 The 
prevalence of incidentally detected BI-RADS 
3 lesions has increased due to the recom-
mendation by the ACR for annual breast 
MRI control in patients with a lifetime risk of 
breast cancer above 20%. 

The reported malignancy rate of BI-RADS 
3 lesions seen in MRI varies widely, ranging 
from 0.5% to 10.1%.3,4,6 One meta-analysis 
involving 2,183 lesions reported a malignan-
cy upgrade rate of 50/2,183 and a notably 
higher malignancy rate in non-mass lesions.4 
Lourenco et al.9 reported a malignancy rate 
of 2.4%, with the most common lesion form 
being a mass (49.1%) and the highest ma-

Figure 3. A 69-year-old female. No high signal was observed in the T2-weighted (T2W) image (right side). A heterogeneously enhanced 8-mm diameter mass 
was visible on the T1-weighted post-contrast subtraction magnetic resonance image (left side). It was categorized as a BI-RADS 3 lesion, and the patient was 
recommended for a follow-up magnetic resonance imaging after six months.

Figure 4. The patient depicted in Figure 3 returned for a follow-up examination two years later, a delay attributed to the novel coronavirus-2019 pandemic. The 
lesion showed a substantial increase in size and displayed irregular contours on a T2-weighted image (right side) and a T1-weighted post-contrast subtraction 
magnetic resonance image (left side). The surgical excision histopathology result revealed an encapsulated papillary carcinoma.

Table 3. Histopathological results of the core needle biopsies and the surgical excisions

n %

Benign

Sclerosing adenosis 1 5.9

Fibroadenoma 7 41.2

Fibrocystic changes 1 5.9

Atypical intraductal papilloma 2 11.7

Malignant

Invasive lobular carcinoma 1 5.9

Ductal carcinoma in situ 3 17.6

Invasive ductal carcinoma 1 5.9

Encapsulated papillary carcinoma 1 5.9

Total 17 100 
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lignancy rate associated with NME being at 
3.8%. Nguyen et al.10, in their review, found a 
malignancy rate of 2% or lower for foci, 1.8% 
for mass lesions, and over 2% for NMEs. In 
our series, the malignancy upgrade rate was 
2.8%, and the lesions diagnosed as malignant 
were predominantly in the form of mass en-
hancement. We identified a malignancy rate 
of 3.5% in foci and 3.1% in masses, whereas 
we did not detect any malignancy in lesions 
characterized by NMEs. The difference be-
tween our findings and the literature might 
reflect the fact that 75.5% of the 216 lesions 
in our study exhibited mass enhancement.

Regarding foci, Eby et al.3 reported that 
lesions displaying persistent kinetic curves 
could potentially be benign. One study con-
ducted by Ha et al.13 on 136 foci indicated 
that kinetic evaluation was inconclusive. It 
further suggested that the absence of T2 
hyperintensity and the presence of a newly 
developing or an enlarging focus would be 
a significant indicator of malignancy. In our 
study, 1 of the 29 foci was malignant, had 
no high T2 signal, showed heterogeneous 
enhancement, and had a persistent kinetic 
curve. 

In certain studies, oval and round shapes 
have been grouped together for the assess-
ment of malignancy. However, the review 
by Nguyen et al.10 highlighted that a round 
shape holds significance in relation to ma-
lignancy. In our study, we identified a signif-
icant relationship between a round shape 
and malignancy (P = 0.020).

Our data were insufficient to draw conclu-
sions concerning the relationship between 
lesion internal enhancement patterns and 
malignancy; therefore, considering this pa-
rameter as a factor in the decision-making 
process would be ill advised.10 In the pres-
ent study, we noted a significant distinction 

in the pairwise comparisons between the 
internal enhancement pattern of mass le-
sions and malignancy, particularly between 
homogeneous and heterogeneous types. 
Specifically, lesions with heterogeneous en-
hancement exhibited a higher malignancy 
rate (P = 0.015). 

As malignancy was not identified among 
our patients with NMEs, we could not con-
duct any assessments in this regard. Grimm 
et al.2 reported a greater prevalence of malig-
nancy in lesions displaying NME and in those 
exhibiting inhomogeneous internal contrast 
enhancement. However, the data on NME 
kinetic properties are insufficient; therefore, 
we recommend looking at the distribution 
first.10,11 The literature underscores that a lin-
ear or segmental distribution in lesions with 
NME is indicative of malignancy.10,11,14 Among 
our NME lesions, only one displayed a linear 
distribution, while the rest were focal and re-
gional. Importantly, all of these lesions were 
categorized as benign. 

The Eastern Cooperative Oncology 
Group–ACR Imaging Network (ACRIN) 1141 
trial advised classifying patients with and 
without lesions with hyperintense T2 signal 
as BI-RADS 3 if the lesions exhibited well-de-
fined and homogeneous enhancement.10,12 
Even though the lesions with a high T2 signal 
were not included in the BI-RADS 3 category 
according to the latest ACR recommenda-
tion, lesions with a high T2 signal generally 
exhibit a lower malignancy rate.10 Grimm 
et al.15 demonstrated a malignancy rate be-
low 2% for lesions exhibiting a high T2 sig-
nal. Conversely, Price et al.16, who evaluated 
lesion characteristics within the BI-RADS 4 
category, indicated that T2 hyperintensity 
is not a decisive characteristic. In our study, 
we did not identify any significant difference 
between the T2 signal and malignancy. The 

combined utilization of kinetic and morpho-
logical features provides support in the as-
sessment for malignancy.10

Due to the high incidence of detecting 
additional cancers in newly diagnosed breast 
cancers, caution is needed when classifying 
lesions identified in MRI scans as BI-RADS 3 
when the scans are performed for local stag-
ing.17 The BI-RADS 3 category should not be 
applied in the absence of typical, likely be-
nign findings or when lesion characterization 
cannot be executed.11 Lee et al.18 reported a 
malignancy rate of 3.5% for well-defined and 
rapidly enhancing lesions identified in MRI 
scans performed for local staging. Among 
the 13 MRI scans taken for local staging in 
the present study, all BI-RADS 3 lesions were 
categorized as benign and exhibited a per-
sistent kinetic curve.

The malignancy rate in BI-RADS 3 lesions 
detected by MRI is generally low and falls 
within the accepted range for cancer rates 
observed in MG and US. Except for a ma-
lignancy in one patient who could not be 
followed up with due to the COVID-19 pan-
demic, the malignancies detected in the re-
maining five patients in our study were in situ 
and early stage cancers. The literature sug-
gests that BI-RADS 3 lesions are commonly 
observed in the scans of high-risk patients 
and that their malignancy rates may be high-
er.9,19 Our findings pointed to the importance 
of exercising caution during the follow-up of 
BI-RADS 3 lesions detected in high-risk pa-
tients and to the need for close monitoring 
for any new findings that may arise.

The utilization of second-look US in con-
junction with MRI is a practical approach 
for the diagnosis and follow-up of lesions 
detected in MRI.4,20,21 This method allows for 
further evaluation of the identified lesions, 
and subsequent follow-up can be performed 
using US.10 Additionally, if necessary, core 
needle biopsy can be readily obtained under 
US guidance for histopathological diagnosis. 
In our study, lesions were identified during a 
second-look US in 84 patients. Among those 
patients, five individuals received a malig-
nant diagnosis through biopsy and surgical 
excision, as suspicions escalated due to the 
margin characteristics of the lesions. More-
over, 37 patients exhibited probably benign 
findings, and they were subsequently mon-
itored with ultrasonography (with a mean 
follow-up period of 33 months).

For the management of BI-RADS 3 le-
sions, which have variable malignancy rates, 
the literature recommends a total follow-up 
period of 24 months.4,21 The initial follow-up 

Table 4. Characteristics of the BI-RADS 3 lesions diagnosed as malignant at follow-up

Diameter of 
lesions (mm)

Reason for biopsy and surgical excision Histopathological 
diagnosis

15 Bloody nipple discharge developing on follow-up DCIS (low grade)

4 Suspicious microcalcifications added to the same area on 
follow-up IDC

6 Mild contour irregularity developing on follow-up IDC

8 Suspicious microcalcifications added to the same area on 
follow-up ILC + LCIS

12 Enlargement of the nodule and subsequent structural distortion IDC

8
Size increase and contour irregularity in the second year, which 
could not be followed up on due to the novel coronavirus-2019 
pandemic

Encapsulated 
papillary 
carcinoma

DCIS, ductal carcinoma in situ; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; NAC, neoadjuvant 
chemotherapy; LCIS, lobular carcinoma in situ.



BI-RADS 3 lesions on MRI 

MRI examination is conducted within six 
months; if the lesion remains stable, the 
patient’s follow-up continues, and a repeat 
MRI is performed after 12 months. If no 
concerning changes are noted, the lesion 
is downgraded to the BI-RADS 2 category.10 
However, any increase in size, morpholog-
ical change, or appearance of additional 
suspicious findings during follow-up should 
be further evaluated with a biopsy.21 One 
important point to note is that in the fol-
low-up of lesions with a benign diagnosis 
from MRI-guided biopsies, approximately 
8%–12% may have insufficient sampling, 
and 14%–18% may ultimately receive a ma-
lignant diagnosis; moreover, a false negative 
rate of 2.5% has been reported in MRI-guid-
ed biopsies.21,22 These findings highlight the 
importance of careful monitoring and ap-
propriate management of BI-RADS 3 lesions 
to ensure accurate diagnosis and timely in-
tervention, if necessary. 

Sadowski and Kelcz,23 who studied 68 
patients, identified four malignancies with-
in a two-year follow-up period, leading to 
the recommendation of a comprehensive 
two-year follow-up interval. The ACRIN 6667 
trial reported one malignancy (0.9%) among 
106 patients during a two-year follow-up 
period, and this was attributed to the con-
sistent experience level of the evaluating ra-
diologist group.24 In our study, we observed 
that the majority of patients with BI-RADS 
3 lesions showed early stage in situ cancer 
during follow-up, with suspicious findings 
added at yearly intervals. We support the 
recommended follow-up intervals of six 
months, one year, and two years for BI-RADS 
3 lesions detected in MRI, as suggested by 
the ACR.1 Based on our results, we recom-
mend a more careful evaluation in terms of 
malignancy, particularly for masses with a 
rounded shape, irregular contours, and het-
erogeneous enhancement. Considering the 
low malignancy rate of these lesions, shorter 
follow-up intervals in appropriate cases may 
help to reduce the number of unnecessary 
biopsies.

Our study had several limitations. One 
was that it was designed retrospectively, with 
a follow-up period of less than 24 months for 
some patients. Additionally, breast MRI scans 
were performed for different purposes, and 
the imaging quality varied due to the use of 
different MR devices (1.5 and 3 Tesla). More-
over, not all imaging modalities were avail-
able for all patients at their baseline and fol-
low-up evaluations. Although some patients 
were not evaluated by breast MRI, they were 
assessed using other modalities, such as US 

or MG, providing consistency in the control 
evaluations. Diffusion-weighted MR images 
were not included in the study due to their 
unavailability for all patients. Since the BI-
RADS 3 lesions were evaluated by a single 
radiologist, we were unable to evaluate in-
terobserver consistency. Future prospective 
studies that examine a larger number of BI-
RADS 3 lesions, include all imaging modali-
ties, and use longer follow-up periods are 
needed to establish better clinical guidance 
and follow-up strategies.

In conclusion, the rising global utiliza-
tion of breast MRI has created a demand 
for evidence-based standardized evalua-
tion protocols for MRI BI-RADS 3 outcomes, 
similar to those established for MG and US. 
Assigning a classification of MRI BI-RADS 3 
can pose challenges and might vary among 
radiologists and diagnostic centers. During 
follow-up, changes in size, morphology, and 
enhancement patterns are important poten-
tial indicators of malignancy development. 
Follow-up intervals should be determined 
on a case-by-case basis, taking these factors 
into account.
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