
Abstract. Background/Aim: The research objectives of this
study were the estimation of the number of misdiagnosed breast
lesions by non-expert-center-breast-radiologists (NEBR) and the
investigation of the discordant rate (DR) calculated between
initial and second opinion. Moreover, this study evaluated the
impact of second opinion and the factors associated with DR.
Materials and Methods: A total of 399 patients were sent to our
Tertiary Breast Cancer (BC) Center to perform fine needle
aspiration/core needle biopsy (FNAC/CNB) after external
examination. Lesions were reclassified according to Breast
Imaging-Reporting and Data System (BI-RADS). External
examinations were classified as breast-expert, not-breast-expert
and physicians as expert-center-breast-radiologists (EBR),
NEBR, and non-radiologists (NR). Personal/family history of
breast cancer (BC), breast-density and presence of prior
imaging were collected. Results: DR was 74.3%. After second
opinion, FNAC/CNB was proposed in 25.7% of cases and 2
additional cancers were detected. About 59.5% of unnecessary
FNAC/CNB were avoided. Dense breast, no prior imaging
examination and BC family-history were associated with higher
DR (p-value<0.001); personal BC-history was associated in
NEBR evaluations (p-value=0.0383). Conclusion: Second
opinion review of outside examinations at expert BC Center
may decrease unneeded biopsy, reducing health-care costs.

Breast cancer (BC) is the most commonly diagnosed cancer
and the second cause of cancer death among women (1). The
radiological diagnosis of BC involves several modalities
including mammography (MMG), ultrasound (US) and
magnetic resonance imaging (MRI) (2). Inter- and intra-
observer variabilities affect the interpretation of the different
examinations, mainly due to the experience of operators or
equipment’s different technologies (3-6). Therefore, the
availability of wide range of different diagnostic techniques
increases the risk of incorrect and inappropriate clinical
application (7). Screening mammography programs led to
detection of early breast cancer (EBC) and improvement in
survival (8, 9). Although an accurate interpretation is
fundamental in EBC, interpretation of MMG varies greatly
among radiologists (10-12). 

Moreover, knowledge of BC type has allowed the
development of target therapy (13, 14) and has provided
information to assess the oncological risk of distant relapse
and local node invasion (15, 16). The paradigmatic shift of
breast treatment leads to a change in clinical presentation,
local recurrence and mortality, with an increased rate of
conservative breast treatment (17-19) and awake surgical
approach (20, 21). Regarding systemic treatment, novel
molecular biomarkers and radiomics may optimize the
selection of effective BC therapies, reducing treatment cost
and side effects in BC and in oncology treatment in general
(22-25).

The breast and axilla US are a complementary modality
to mammography and a complementary tool for BC
screening, particularly for women with dense breasts.
Moreover, US is essential when there is doubt about the
diagnosis or the nature of lesions (liquid and/or solid)
detected during mammography has to be defined (26-29).
Nevertheless, US examination is an operator-dependent
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technique and the training and experience of the operator is
very important. A number of studies have found that,
radiologists, who have been subspecialized in breast imaging
[expert-center-breast-radiologists (EBR)], detect more
cancers than general radiologists [non-expert-center-breast-
radiologists (NEBR)] (30, 31). However, US examination
can be performed also by non-radiologist physicians (NR)
that cannot perform the different breast imaging methods
(mammography, tomosynthesis, magnetic resonance). Due to
the inter-observer variability in breast imaging
interpretations, a certain number of women with newly
diagnosed breast findings need a second opinion at tertiary
BC centers (32). As a result of the aforementioned
limitations in breast imaging interpretations and the fear of
medico-legal disputes, an increased number of unnecessary
fine needle aspiration cytology (FNAC) or biopsies like core
needle biopsy (CNB) and vacuum assisted biopsy (VAB)
have been noticed, which cause patient anxiety and worry
and, additionally, rise considerably health care costs (7).

The American College of Radiology (ACR) has developed
a descriptor system for breast lesions, the Breast Imaging
Reporting and Data System (BI-RADS), to standardize terms
for the description and management of lesions. According to
this system, each lesion matches a category of suspicion that
corresponds to subsequent diagnostic and therapeutic choices
(Table I) (33). At our Tertiary BC Center, before breast
interventional procedures, all patients with external imaging
are given a second opinion on the interpretation by
subspecialized breast imaging radiologists.

The present study aimed to estimate how many breast
lesions sent by an external center to our institute should
undergo US-guided FNAC or CNB according to our EBR. Our
estimation was based on the discrepancies rate between the
initial and second opinion breast imaging recommendations
[discrepancy rate (DR)]. In addition, this study calls into
question the impact of Tertiary BC Centers’ second opinion on

patient management and determines the factors associated with
increased need for second opinion.

Materials and Methods
This monocentric study was carried out at the Breast Radiology Unit
of the Policlinico Tor Vergata Hospital (tertiary BC Center) in Rome,
Italy between December 2015 and March 2017. The Institutional
Review Board of Policlinico Tor Vergata Foundation waived the
need for a formal approval because of the clinical nature of the study
with no evidence of detrimental effect or clinical risk. All patients
signed written-informed consent for participating in the study.

Study population. We examined 401 recent-onset BC findings of
399 patients. The inclusion criteria were the following: breast
abnormalities detected by US, radiological examination performed
in outside facilities and prescription by external physician to
perform US-guided FNAC or CNB. Patients may undergo MMG
and/or MRI evaluation if they were prescribed by outside facilities
physicians according to anamnestic, clinical and personal data.

Exclusion criteria were: male sex, patients without image and/or
reports from outside facilities, women who had already undergone
additional or repeated examinations due to inadequacy of external
ones; patients who did not underwent FNAC/CNB if suggested after
our second opinion or did not complete the suggested close follow-
up at our Institute. 

Preoperative review and percutaneous procedure. We collected
anamnestic data (including age, family history or personal history
of BC) and information about symptoms (nipple discharge, skin
retraction, palpable nodule) for each patient. Outside facility US
image and reports were evaluated to understand the lesions’
features. External MMGs and MRIs were reviewed and included
into our study. External BI-RADS category was collected with the
indication given by the external physician. When BI-RADS
category was missing in the outside facility reports, a BI-RADS
assessment category was assigned based on the recommendation in
the external reports. If US-guided FNAC/CNB was recommended,
a BI-RADS category greater or equal to 4 (suspicious) was
assigned. Findings without a FNAC/CNB indication, were
considered BI-RADS smaller or equal to 3. Further information
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Table I. Malignancy rate and management for each BI-RADS category according to the American College of Radiology’s BI-RADS Atlas [modified
from (35)].

BIRADS Category % of malignity Clinical management

BI-RADS 0 Impossible to expect Need to review prior examinations and/or complete additional imaging
BI-RADS 1 Essentially 0% (Negative) Continue routine screening
BI-RADS 2 Essentially 0%

(Benign) Continue routine screening
BI-RADS 3 ≤2%

(Probably benign) Short-term follow-up at 6 months, then every 6-12 months for 2 years
BI-RADS 4 2-94%

(Suspicious) Perform biopsy, preferably needle biopsy
BI-RADS 5 ≥95%

(Highly suggestive of malignancy) Perform biopsy and treatment, as necessary
BI-RADS 6 100% Assure that treatment is completed

(Proven malignancy)



collected included external institute name, identity of the physician
and his/her specialization.

Outside health care providers have been classified into breast-
expert and not-breast-expert Centers, according to EUSOMA
guidelines for Breast Center (34). Physicians who had performed
outside breast imaging evaluation were classified according to their
specialization and the characteristics of the facility they work into
NR, EBR and NEBR.

Before undergoing FNAC or CNB, all the patients received a
second opinion review at our Tertiary BC Center. In addition, two
separate US examinations with a high-resolution ultrasound
equipment (My Lab Twice, Esaote, Genoa, Italy) and a high-
frequency linear-array probe (10-13 MHz) were performed by two
radiologists with more than 10 years of experience in breast image
interpretations.

After our evaluation, we characterized breast composition
according to four categories: extreme fibro glandular, heterogeneous
fibro glandular, scattered fibro glandular, and almost entirely fatty.
Then, a new BI-RADS category was assigned to each lesion.
Therefore, cases that were re-classified as BI-RADS category 1, 2
and 3, were addressed to follow-ups (6-12-24 months). According
to the ACR, BI-RADS categories 1 and 2 require only a continuous
routine screenings (35). Nevertheless, we recommended a tailored
close instrumental follow-up considering age, family and personal
history, and features of the breast finding due to the incongruence
of opinions provided by outside facility physicians and our center.
If downgrading BI-RADS 2 or 3 caused discomfort or anxiety to
the patients, a FNAC or CNB was performed to reduce stress due
to short follow up after interview with patients.

BI-RADS categories 4 or 5 were subjected to US-guided FNAC
or CNB. FNAC was performed for retroareolar lesions or lesions
with diameter smaller than 7 mm; in other cases, CNB was
performed. If BI-RADS 5 lesion with a maximum diameter larger
than 2.5 cm was observed or the patients had been addressed to neo-
adjuvant chemotherapy due to high suspicion of locally advanced
breast cancer diagnosis (LABC), metallic clip was released at the
end of CNB. With the patient in a supine position, and after a
careful disinfection, the lesion was identified with the US probe and
the FNAC (21-25 gauge) or CNB was performed. In the last case,
a 13-gauge Tru-Cut (PRECISA™) and one frustule was taken at a
time, and up to 5 frustules were prescribed after local anesthetic
administration (10 ml Lidocaine hydrochloride) and a 5 mm skin
incision (with a scalpel to guarantee appropriate access for a needle
insertion).

Cytological and histological examinations were performed at the
Anatomic Pathology Department of the Policlinico Tor Vergata
Hospital (Rome, Italy). The cytological and histological results were
classified into five diagnostic categories according to the fourth
edition of “European guidelines for quality assurance in breast
cancer screening and diagnosis” and then were matched with the
ultrasound characteristics of the lesions (36).

Furthermore, FNAC reports were classified into five categories:
inadequate/insufficient for diagnosis (C1), benign epithelial cells
(C2), atypia probably benign (C3), suspicious for malignancy (C4)
and malignant (C5). Respectively, histology results from CNB were
classified into five categories: unsatisfactory/normal breast tissue
(B1), benign (B2), benign but with uncertain malignant potential
(B3), suspicious of malignancy (B4), malignant (B5) (37). In cases
of lesions evaluated as malignant at percutaneous biopsy (B4-B5),
definitive surgeries were performed. If benign histological or

cytological results at percutaneous procedure (respectively, B2 or
C2) corresponded to the iconographic characteristics, 6 months US
follow-up was recommended. C3 lesions underwent CNB or, when
it was requested by the patient, surgery was performed. Surgical
biopsy was required for B3 lesions (uncertain malignant potential)
because of the risk of histologic underestimation of malignancy (38,
39). Lesions classified as C1 or B1 that had suspicious features on
imaging evaluation underwent surgical biopsies.

BI-RADS categories were assigned based on the first facility
interpretation and then were compared to our subspecialized breast
imaging radiologist interpretations. Therefore, DR, agreement rate
(AR), downgrading rate (DWR), upgrading rate (UPR), additional
biopsy rate (ABR) and additional cancer rate (ACR) were evaluated.
When the second opinion interpretation confirmed the outside BI-
RADS category assessment and lesion management, opinions were
considered as concordant. On the contrary, if there was a change in
BIRADS category or lesions management, the opinions were
considered as discordant.

AR and DR were calculated as the ratio of the number of
concordant cases versus the total number of subjects and the ratio
of the number of discordant cases versus the total number of
subjects, respectively. 

The DWR and the UPR were obtained by the ratio of the number
of BI-RADS more or equal to 4 downgraded to BI-RADS ≤3 versus
the total number of women and by the ratio of the number of BI-
RADS ≤3 upgraded to BI-RADS ≥4 versus the total number of
patients, after our radiologists’ second opinion, respectively. The ABR
was the ratio of the number of repeated FNAC/CNB requested by our
radiologists, and not after outside breast evaluation, versus the total
number of cases. The ACR was calculated as percentage of detected
cancer after additional biopsies versus the total number of subjects.
Information regarding personal and family history of breast cancer,
breast density, and availability of prior imaging were statistically
analyzed for detecting an association with discordant interpretation.

Statistical analysis. As the first step, descriptive and comparative
statistics were performed. Summary statistics were performed for
general analysis of the population frequencies and percentages were
calculated for categorical variables; for continuous variables mean,
median and interquartile range (IQR) were assessed. Statistical
analysis was performed with the Fisher exact test. p-Values smaller
than 0.05 were considered to indicate statistically significant
differences. All statistical analyses were carried out using the SPSS
platform (V.23; IBM, Armonk, NY, USA).

Results
Study population description. Our database included 401
recent-onset US-detectable breast findings in 399 women.
The mean of age was 49.7 years with a range between 10
and 82 years. Patients were addressed to undergo
FNAC/CNB at our Institute, as it was indicated in the report
after a breast instrumental examination received at an
external center. Among 401 lesions, 399 were detected at an
outside facility and two additional contralateral lesions in
two different cases were identified at our evaluation.

Out of 399 patients, 138 had a family history of BC and 49
had experienced mastectomy or breast conservative treatment
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(BCT) for previous BC. Moreover, heterogeneous or
extremely dense breast was observed in 181 cases, 220 breasts
were classified as scattered fibroglandular or fatty breasts. No
patients had BRCA1/2 mutation. No prior imaging
examinations were available for 222 women at the time of
breast evaluation in an outside facility. According to the
personal and anamnestic data, US was performed only in 170
cases. For 209 patients, US examination was integrated with
MMG and for 20 patients MMG plus MRI were performed. 

Outside facilities BI-RADS category assessment. Among 399
findings identified at outside facilities, BI-RADS categories
were assigned only in 8.5% (34 cases): 16 BI-RADS 4 by
EBR, nine BI-RADS 3 and nine BI-RADS 4 by NEBR were
identified. All lesions evaluated by EBR were assigned a
certain BI-RADS category; NEBR gave a BI-RADS category
only in 7.1% of cases (18 cases out of 255) with a
statistically significant difference (p<0.001). NR never
assigned a BI-RADS category. In the remaining 365 cases
(91.5%) a BI-RADS category was not given but they were
considered if BI-RADS was equal or greater than 4, due to
the requirement of a cytological/histological verification if
was clearly written in the physician’s report. 

Second opinion evaluation and management. After our Tertiary
Care Center radiologist examinations, 25.7% of 401 breast
findings (103 cases) were assigned to the BI-RADS category
greater or equal to 4 (46 cases of BI-RADS 4 and 57 cases of
BI-RADS 5). These groups included 20 lesions assigned to BI-
RADS category 4 according to outside facility reports and
considered concordant with our second opinion. The previous
score was assigned in 16 cases by EBR and in four cases by
NEBR. BI-RADS greater or equal to 4 was detected in 29.5%
(31 cases out of 105) by NR, in 15.2% (16 cases out of 105)
by EBR and in 53.3% (56 cases out of 105) by NEBR (Table
II). Moreover, in the BI-RADS ≥4 score population we found

two additional contralateral recent-onset abnormalities in two
different patients. They were assessed as not suspicious after
NR evaluation and not addressed for FNAC/CNB (likely as BI-
RADS category smaller than 3). Both cases were reassigned to
BI-RADS category ≥4 (1 BI-RADS 4 and 1 BI-RADS 5) and
were considered as discordant with our review of these cases.
All 105 (103+2 additional diagnosis) BI-RADS categories
greater or equal to 4 underwent US-guided FNAC and/or CNB
as shown in Table III. All the cytological or histological results
are displayed in Figure 1. In addition, the two above-mentioned
additional contralateral recent-onset highly suspicious findings
turned out to be malignant [two ductal carcinomas in situ
(DCIS)]. BI-RADS 5 lesions (58 cases) after CNB were
classified as 2 unsatisfactory/normal breast tissue (B1
category), with a subsequent definitive histological diagnosis
after surgery of fibrous mastopathy, and 56 as malignant (B5
category) [five invasive ductal carcinomas (IDC), nine invasive
lobular carcinomas (ILC) and 12 DCIS after surgery]. The
malignancy rate was 57.4% (27 cases out of 47) for BI-RADS
4 and 96.6% (56 cases out of 58) for BI-RADS 5 (Table III). 

Out of 401 cases, 287 were reclassified as BI-RADS less
or equal to 3 (unnecessary biopsy) including five lesions that
were identified as BI-RADS 4 by NEBR and then
downgraded after reevaluation by our radiologists and were
considered discordant with our analysis. In nine cases, breast
abnormalities were assigned to BI-RADS 3 by NEBR which
corresponded to our second opinion, but they were considered
discordant due to different management (FNAC/CNB
suggested by NEBR vs follow up according to our opinion).
296 cases of BI-RADS ≤3 discordant lesions were grouped
into 49 BI-RADS 1, 63 BI-RADS 2 and 184 BI-RADS 3
(Table III). BI-RADS ≤3 lesions defined in external facilities
39.5% (117/296) were detected by NR, 60.5% (179/296) by
NEBR, and none by BER (Table II). According to our
observations, NR showed the higher tendency to mark breast
findings classified as BI-RADS 1 BI-RADS 2 as suspicious
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Table II. Prevalence of findings, classified according to the Breast Imaging Reporting and Data System (BI-RADS) category by our subspecialized
breast imaging radiologist evaluation. Women were addressed to our center for cytological/histological verification of suspicious lesions after
outside breast imaging studies conducted by non-radiologist physicians, breast expert center radiologists and not breast expert center radiologists.

Non-radiologists Radiologists

Breast expert center Not breast expert center

BI-RADS 1 (n=49) 40/49 (81.6%) 0 9/49 (18.4%)
BI-RADS 2 (n=63) 42/63 (66.7%) 0 21/63 (33.3%)
BI-RADS 3 (n=184) 35/184 (19.0%) 0 149/184 (81.0%)
BI-RADS 4 (n=47)* 15/47 (33.3%) 7/47 (14.9%) 24/47 (51.1%)
BI-RADS 5 (n=58)* 16/58 (27.6%) 9/58 (15.5%) 32/58 (51.2%)

*Two lesions, assigned respectively to BI-RADS category 4 and 5 after our subspecialized breast imaging radiologists second opinion, were not
reported as suspicious after non-radiologist physician evaluation, and for these reasons they do not appear in any of the three columns (Non-
radiologists, Breast expert center, Not breast expert center). These lesions underwent further biopsy, after our breast expert radiologist study.



in comparison to NEBR (p-value<0.001). Nevertheless, not
breast expert radiologists indicated more BI-RADS 3 lesions
as suspicious than non-radiologists (p-value<0.001).

After revision of breast findings’ classifications by our
radiologists, 176 breast abnormalities (49 out of 49 BI-RADS
1, 40 out of 63 BI-RADS 2 and 87 out of 184 BI-RADS 3)
were addressed to follow-up, reducing by 59.5% the
unnecessary percutaneous procedures. No BI-RADS 1 findings
showed malignancy and/or lesion evidence after follow-up; for
BI-RADS 2 lesions the benign nature was confirmed in all
cases. No BI-RADS 3 lesions showed malignancy during
follow-up. However, following patient requests, 36.5% (23
cases out of 63) BI-RADS 2 and 52.7% (97 out of 184) BI-
RADS 3 lumps underwent histological or cytological
examination, resulting in seven benign findings (B2) after CNB
and 16 benign epithelial cells (C2) in FNAC, BI-RADS 2
lesions (Figure 2). Among BI-RADS 3, which underwent
percutaneous procedures (Figure 3), 62 FNAC, and 35 CNB
were performed. Only one lesion characterized by FNAC as C3,
turned out to be an invasive papillary carcinoma after surgery
(Figure 4). The remaining BI-RADS 3 findings which were
examined by FNAC were 46 benign epithelial cells (C2) and
15 atypia probably benign (C3), showing no malignancy. One
C3 lesion underwent surgical excision with a definitive
histological outcome of fibroadenoma; 14 C3 lesions underwent
CNB and turned out to be 12 B2 and two B3. Besides, 35 BI-
RADS 3 were subjected to CNB as first option: 31 B2 and 4
B3. All six B3 lesions underwent surgical excision and none
was subsequently upgraded to malignancy. The malignancy rate
of BI-RADS 3 category lesions was 0.5% (one case out of 184),
and the benign rate was 95.5% (183 cases out 184) (Table III). 

Evaluating all the 401 breast findings AR was 25.7% and
only in these cases there was a real indication to perform
FNAC/CNB, according to our subspecialized breast imaging
radiologists. DR was 74.3%. DNR was 71.6%, the UPR, the
ABR and the ACR were all 0.5%.

BI-RADS ≤3 and BI-RADS ≥4 mean age was 43.4 years
old (range=19-62) and 67.8 years old (range=31-82),
respectively.

Analysis of variables associated with interpretation
discrepancy at outside facilities. Analyzing US reports, no
discordance between examinations performed at outside EBR
and our radiologists’ evaluation was found. Statistically
significant difference was found in DR after imaging, by NR
(117/148, 79.1%; p-value<0.001) and NEBR (179/235,
76.2%; p-value<0.001). 

Comparing DR between NEBRs’ and NRs’ reports, no
statistically significant differences were observed (p-
value=0.5338). This result shows no difference between
NEBR and NR regarding DR. 

Considering all examinations performed at outside facilities,
statistically significant factors associated with interpretation
discrepancy were dense breasts (p-value<0.00001), absence of
prior examinations for comparison (p-value<0.00001) and a
family history of breast cancer (<0.00001). Analysis
according to each physician, revealed that none of the
confounding factors previously described reached statistical
significance in the study carried out by BER and history of
prior treated breast cancer showed a statistically significant
difference only in examinations performed by NBER (p-
value=0.0383) (Table IV).

Discussion

Interpretation of imaging results can be affected by inter- and
intra-observer variabilities, due to operators’ experience and
application of different technologies (3-6). Different
diagnostic techniques increase the risk of incorrect and
inappropriate clinical assessment and application (7). In this
study, we examined 401 lesions at our Tertiary Care Center
for second opinion and according to our final report, there
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Table III. Breast Imaging Reporting and Data System (BI-RADS) category assigned in our tertiary care center to findings identified in an outside
facility, with malignancy and benignity rate. BI-RADS 1 and BI-RADS 2 category lesions showed no malignancy after follow-up (F.U.) or after fine
needle aspiration cytology (FNAC) or ultrasound-guided automated Tru-cut needle biopsy (CNB). BI-RADS 3, BI-RADS 4 and BI-RADS 5 lesions
showed respectively a malignancy rate of 0.5%, 57.4% and 96.7% and a benignity rate of 99.5%, 42.6% and 3.3%.

Total cases n=401 (100%)

BI-RADS BI-RADS 1 BI-RADS 2 BI-RADS 3 BI-RADS 4 BI-RADS 5
category (n=49; (n=63; (n=184; (n=47; (n=58; 

12.2%) 15.7%) 45.9%) 11.2%) 15.0%)
Management F.U. F.U. CNB/FNAC F.U. CNB/FNAC CNB/FNAC CNB/FNAC

n=49 n=40 n=23 n=89 n=97 n=47 n=58
Malignancy 0 0 0 0 1/184 27/47 56/58 
rate (0.5%) (57.4%) (96.6%)

Benignity 49/49 (100%) 63/63 (100%) 183/184 (99.5%) 20/47 (42.6%) 2/58 (3.4%)
rate 



were reasonable indications to perform FNAC/CNB only in
25.7% of cases (AR). 

DWR from BI-RADS equal or greater than 4-5 for BI-
RADS 1, 2, or 3 was 74.3% with a high prevalence among
recent onset BI-RADS 3 lesions. BI-RADS 3 findings turned
out to be the most frequent lesion sent for FNAC/CNB,
followed by BI-RADS 2, BI-RADS 5, BI-RADS 1 and BI-
RADS 4 lesions (Table III). This is a relevant result
considering that BI-RADS 1 and 2 findings require only
routine screening and not cytological/histological
verification. BI-RADS category 3 findings are probably
benign lesions, with a malignancy likelihood of less than 2%,
and for this reason they do not require biopsy but short-term
imaging surveillance (after 6, 12 and 24 months). The
stability of the lesions during follow-up is a benign index; in

contrast, their modifications represent an indication for
biopsy (40). 

When a patient sent by an external center comes to our
Institute to be submitted to US-guided FNAC/CNB, after
collecting anamnestic information, we assess whether the
instrumental examinations performed before that moment
were sufficient. If so, new US evaluation before the
procedure was carried out to exclude different findings. Our
breast expert radiologists personally discussed all initial BI-
RADS 3 assessments with patients at the moment of
diagnostic evaluation, explaining the meaning of a BI-RADS
category 3 finding, the malignancy rate and preference given
to close instrumental follow-up, rather than to
cytological/histological verification. However, after giving
our second opinion, out of 184 patients with a BI-RADS
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Figure 1. Chart shows results of fine needle aspiration cytology (FNAC), ultrasound-guided automated Tru-cut needle biopsy (CNB) and follow-up
of BI-RADS 4 lesions.



category 3 lesion, less than half of the patients (46.3%)
accepted to undergo close instrumental follow-up. The
majority (52.7%) preferred to undergo FNAC/CNB, because
of the anxiety and worrying caused by the presence of two
different medical opinions about lesion management, asking
for the best and safest choice for a correct diagnosis. In
addition, due to anxiety, 36.5% of patients with BI-RADS 2
lesions chose histological/cytological verification, even after
discussing with our radiologists. On the one hand, second
opinion at our Tertiary Care Center modified the diagnostic-
therapeutic management, helping to avoid unnecessary
biopsies in 59.5% of patients, which were submitted to close
instrumental follow-ups with no evidence of malignancy. 

Only one case was diagnosed as malignant (invasive
papillary carcinoma) among eight BI-RADS 3 findings (six
lesions diagnosed as B3 and two lesions as C3) in our series
who performed surgical biopsy. Our results underline once
again the significantly low malignancy rate for BI-RADS
category 3 lesions (0.5% in our study), which corresponds to
the ACR assessment (35). All BI-RADS 3 lesions who did
not undergo FNAC/CNB underwent close follow up (mean
2 years) with no evidence of modification, new findings or
tumor, supporting our first evaluation. 

As we found out in our study, NR and NEBR have a
significantly higher tendency to prescribe unnecessary
biopsies: we reported an extremely significant (p-
value<0.00001) high DR of 79.1% and 76.2% for
interpretations coming from NR and NBER respectively
when compared EBR. No DR was found between EBR and
opinion according our evaluation. 

Moreover, our data pointed out a high tendency of NR in
comparison with NBER in marking BI-RADS 1 and BI-
RADS 2 lesions as suspicious ones. This may be partially
explained by: NR performing breast ultrasound examinations
cannot integrate the different breast imaging methods
(mammography, tomosynthesis, magnetic resonance) and
they rely only on the ultrasound interpretation of breast

findings. US is a highly operator-dependent imaging
technique and the lack of experience of radiologists who
interpret the results increase the rate of false positive results
(41). Chae et al. demonstrated the radiologist’s difficulty in
assessing BI-RADS 3 category using breast US. In their
experience, 14.6% of breast ultrasounds are classified as BI-
RADS 3. However, when they reinterpreted the ultrasound
findings using the American College of Radiology Imaging
Network (ACRIN) 6666 criteria, 19.3% of cases had an
assessment change and 213 cases out of 225 were changed
to BI-RADS 2 (42). 

Nowadays, the increasing use of imaging methods, the
radiological examinations with poor quality and the lack of
experience of operators, lead to a high rate of false positive
results and unnecessary biopsies being performed (43-45).
Multiple examinations implemented by inexperienced units
that do not perform breast radiology lead to unnecessary
costs, waste of time and increase patients’ anxiety (32).
Nevertheless, NBER indicated more BI-RADS 3 lesions as
suspicious than non-radiologists. BI-RADS 3 findings create
a wide variety of actions and reactions. They cause patient
anxiety and some unneeded biopsies and are often ignored
by patients and referring clinicians. Radiologists who are
uncertain about the required actions for specific findings
often overuse BI-RADS 3 (46). It should be emphasized that
our radiologist’s evaluations led to 0.5% of additional
biopsies and cancer detection, too. Therefore, the present
study stresses out the usefulness of a second opinion from a
Tertiary Care Center with subspecialized breast imaging
radiologists. According to the European Society of Breast
Cancer Specialists (EUSOMA), to ensure quality in the
diagnostic pathway of breast cancer, a Breast cancer Unit
should ensure sufficient quality control in place, employ
experienced personnel and be able to keep proper records
(47). In this regard, a recent study by Horvat et al. showed
that the US examination performed in real-time, during the
second opinion evaluation in a dedicated breast center, led
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Figure 2. Clinical Case I: Cyst. (A) Ultrasound evaluation (anechoic, oval breast lump with circumscribed margins) indicated a breast cyst, with a
maximum diameter of 6 mm and, therefore, classified as Breast Imaging Reporting and Data System (BI-RADS) category 2, in a 33 year old woman;
(B) Fine needle aspiration cytology (FNAC) was performed; (C) at the end of the procedure the lesion was aspirated. The cytological diagnosis
revealed a very low number of epithelial cell clusters with abundant scattered macrophages and proteinaceous material, in accordance with the
US diagnosis of cyst.



to 20.6% of additional biopsies, 14.8% of avoided biopsies,
noting a further number of cancers in 24.5% of biopsies
performed and in 5.3% of the total number of subjects
included in the study (48). Coffey et al. have provided
second opinions with different imaging methods
(mammography, ultrasound and magnetic resonance),
demonstrating a change in the interpretation of images in
about 28% of patients, with a significant change in their
management in 13% of cases, including further cancer
diagnosis in 5% of cases (6). Spivey et al. reported a change
in patient management due to providing second opinions in
53.3% of cases, including the recommendations for
additional imaging or biopsy methods (32). In a recent study
by Chang Sen et al., the evaluation of breast imaging by
second opinion resulted in a 12.3% downgrading of BI-

RADS 4-5 cases (with indication to biopsy) to BI-RADS 1,
2 or 3, and an upgrading in 8.5% of BI-RADS 1, 2, or 3
cases to BI-RADS 4 or 5, reducing the number of patients
with a biopsy indication to 3.9% (11).

Our experience highlighted that the use of the BI-RADS
classification is not widespread among NEBRs and NERs. In
fact, only 8.5% of the findings were assigned to a BI-RADS
category. However, according to our subspecialized breast
imaging radiologists, they were correct in all cases assigned
by EBR and only in 22.2% cases provided by not-breast
expert-center-radiologists. A correct use of BI-RADS
assessment, a universal system of iconographic descriptors,
has paramount importance for establishing patient
management in a standardized way, avoiding unnecessary
biopsies and reducing health care costs and waiting lists for
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Figure 3. Chart shows results of fine needle aspiration cytology (FNAC), ultrasound-guided automated Tru-cut needle biopsy (CNB) and follow-up
of BI-RADS 3 lesions.



breast interventional procedures. All the patients that
underwent a breast biopsy claimed that they have experienced
biopsy-related stress even though the results were benign.
Once the decision for biopsy is made, the time between the
procedure and pathology report raises the stress levels of
patients (49). False positive study results and increasing
number of benign breast biopsies are not associated with the
stress experienced by patients, but also with the rising
healthcare expenditures for unnecessary procedures. Coupled
by the existing technical incapacities, the lack of experience
of radiologists and the worry about providing false negative
results caused by malpractice laws, the rates of performing
additional studies alongside mammography are rising (40).

In our study, we have described and analyzed for each
group of interpreters (NR, NEBR, EBR) variables associated
with increased discrepancy including a personal history of
breast cancer, a family history of breast cancer, dense
breasts, and unavailable prior imaging. The different
discrepancy rate for patients with an existing history of
breast cancer evaluated by NEBR would suggest that this is
a strong bias. In our opinion, a not significantly different
discrepancy rate and an extremely low number of women
examined by NR who have a personal history of breast
cancer, could be partially explained. These women rely on
personal experience and are more likely to go to radiologists
for follow-ups, as they are aware that they can integrate the
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Table IV. Analyzed variables associated with interpretation discrepancy in all studies performed at outside facilities and in examinations carried
out, respectively, by non-radiologists and not breast expert radiologists. A p-value<0.05 was considered statistically significant.

Total Non-radiologists Not-breast-expert 
radiologists

Interpretation Discrepant second p-Value Discrepant second p-Value Discrepant second p-Value
variables interpretation, interpretation, interpretation, 

n/N (%) n/N (%) n/N (%)

Personal history 39/49 (79.6) 0.4851 1/1 (100%) 1 38/48 (79.2) 0.2176
of breast cancer

No personal history 259/352 (73.4) 116/147 (78.9) 143/205 (69.8)
of breast cancer

Heterogeneously or 161/181 (89.9) <0.00001 79/86 (91.9) <0.00001 82/95 (86.3) <0.001
extremely dense breasts

Scattered or fatty breasts 137/220 (62.3) 38/62 (61.3) 99/158 (62.7)
No prior imaging 179/222 (80.6) 0.0018 96/116 (82.8) 0.0487 83/106 (78.3) 0.0486
studies available

Prior imaging studies 119/179 (66.5) 21/32 (65.6) 98/147 (66.7)
available 

Family history of 123/138 (89.1) <0.00001 39/40 (97.5) 0.0004 84/98 (85.7) 0.0001
breast cancer

No family history 175/263 (66.5) 78/108 (72.2) 97/155 (62.6)
of breast cancer

Figure 4. Clinical Case II: Benign phyllodes tumor. (A) Ultrasound evaluation showed an hypoechoic, oval breast lump (maximum diameter: 18
mm), with regular shape, circumscribed margins and parallel orientation, not vascularized at color-Doppler evaluation, classified as Breast Imaging
Reporting and Data System (BI-RADS) category 3 in a 36-year-old woman; (B) Ultrasound-guided automated Tru-cut needle biopsy (CNB) was
performed; (C) Hematoxylin-Eosin stain (4×) showed leaflike projections of mildly increased stromal cellularity in a fragmentated core biopsy. The
final diagnosis was benign phyllodes tumor.



different imaging methods for a correct diagnostic and
therapeutic planning. Moreover, a family history of breast
cancer could represent a bias for NR and NEBR. The
significant discrepancy rate in patients without prior imaging
suggests that every effort should be made to obtain prior
imaging examinations before a new evaluation is performed. 

There are some limitations to our study. It was a
retrospective single-institution study at a Tertiary Cancer
Center. When BI-RADS assessment categories were not
assigned at an outside-facility, a BI-RADS category was
assigned based on the management recommendation of the
outside-facility’s written report. The data regarding the usage
of the BI-RADS classification was obtained from the reports
of examinations performed at outside centers which,
however, do not represent the totality of the existing centers.
Since there is a wide variability in breast imaging experience
of radiologists and non-radiologists at outside facilities, the
results should not be generalized. Nevertheless, our data
could be a starting point for multicentric studies with a
greater number of cases.

Based on our experience, we point out that in daily
practice there is a real indication to perform FNAC/CNB
only for a small number of patients reaching our facility
(25.7% in our study). False positivity in studies performed
at unexperienced centers and carried out by NR are
extremely high. Our data also underlined that BI-RADS
category 3 lesions (requiring close instrumental follow-up)
are most frequently sent for cytological/histological
verification at our Institute. The rate of lesions’
overestimation in studies performed by non-radiologists or
not expert centers radiologists is significantly higher
compared to expert center radiologists. A personal history of
breast cancer, a family history of breast cancer, dense
breasts, and unavailable prior imaging are associated with
increased discrepancy of examinations performed by non-
radiologists and not breast expert center radiologists.

The BI-RADS classification is not widely used among NR
and NEBR. A correct use of BI-RADS categorization with a
multidisciplinary approach involving other subspecialized breast
specialists is essential for successful patient management.

To conclude, second opinion review from outside breast
imaging examinations provided from our breast expert cancer
center resulted in a change in the patients’ recommendation.
Our study stressed out the importance of Tertiary Care
Centers’ second opinion interpretations in order to reduce
patient anxiety and worry. Shift in patients’ management could
cause a reduction of unneeded procedures and a shortening of
waiting list. Moreover, further evaluation could lead to
additional cancer detection in misdiagnosed breast findings. 
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