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The influence of preoperative MRI in early breast cancer: gold standard

BACKGROUND: Aim of this study was to evaluate the impact of presurgical breast MRI on the surgical management of
selected patients with early-stage breast cancer, who were candidates for BCT. 
MATERIALS AND METHODS: The trial was built up according to the major European Breast Society. In additional foci
classified as BI-RADS 3-4 (4a, 4b, and 4c), a targeted second-look US study was performed. 
RESULTS: A total of 123 patients underwent presurgical breast MRI. Therapeutic strategy established based on MRI was
appropriate in 83.8% of cases. Analysis carried out on the subgroup of patients with dense breast showed that additio-
nal foci were found in 41.9% and a greater local extension of the index lesion in 6.4%. 
CONCLUSION: The results obtained in the subgroup of patients with high breast density suggest the importance of a sen-
sitive tool such as MRI in the local staging of breast cancer before treatment planning. 
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strated that breast Magnetic Resonance Imaging (MRI)
has a higher sensitivity in local staging than conventio-
nal imaging, such as X-ray mammography (X-RM) and
breast ultrasound (US) 18,21,55, particularly in conditions
where the sensitivity of these techniques is reduced, e.g.
in women with elevated mammographic density. In the-
se patients, US examination can reduce the number of
false negatives produced by mammography 16,36.
However, a significant number of multifocal and multi-
centric breast carcinomas are still missed at routine dia-
gnostic imaging 17. Mammographic density has consi-
stently been one of the strongest risk factors for breast
cancer, with risk estimates that are three- to five-fold
greater for women with high breast density 40,64. 
According to international oncology guidelines 50 MRI
as a staging procedure in women with breast cancer is
optional, but according to European Breast Cancer
Council (EBC council) and European Society of Breast
Cancer Specialists (EUSOMA), and EUROPA DON-
NA: The European Breast Cancer Coalition 14,50,60 brea-
st MRI staging before treatment planning presents poten-
tial advantages and is indicated in the following cases:

Introduction

Breast-conserving treatment (BCT), including wider local
excision or quadrantectomy plus radiotherapy, is gene-
rally accepted as a preferable alternative to mastectomy
for tumors up to 3 cm in diameter since there is no
significant difference between mastectomy and BCT in
terms of mortality rate 27 . 
Surgical treatment within the framework of BCT has
always aimed at complete excision of the tumor tissue
and at obtaining clear margins. In order to obtain the
best results in BCT and to reduce the risk of recurren-
ce, the accurate local staging of breast cancer is essen-
tial (extent of index lesion, multifocality, multicentricity,
contralateral cancer) 44,57. Various studies have demon-
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(1) patients newly diagnosed with invasive lobular cancer;
(2) patients at a high risk for breast cancer; (3) patients
under 60 years of age with discrepancy in size >10 mm
between X-ray mammography and US with expected
impact on treatment decision; (4) patients eligible for par-
tial breast irradiation (PBI) on the basis of clinical breast
examination (CBE) and conventional imaging.
EUSOMA furthermore recommends preoperative MRI
as a scientific research issue in:
(1) patients with dense breasts: 1a) dense breast in young
women (<40 years of age); 1b) dense breast associated with
intermediate lifetime risk (15–20%) for other factors, (2)
patients with unilateral unifocal pure ductal carcinoma in
situ (DCIS) at conventional imaging (to exclude synchro-
nous ipsilateral or contralateral invasive cancers).
The BI-RADS 3 (2013) defines the lesion benign pro-
bably and recommended a short-term imaging follow-up
of 6 months for two years. If a BI-RADS 3 lesion shows
any change during follow up, it will change into a BI-
RADS 4 or 5 and biopsy had to be performed.
In the BIRADS 4, the findings became suspicious and
the abnormality needs a biopsy. So according to with
the BIRADS 4a is mild suspect, BIRADS 4b is mode-
rate suspect, and BIRADS 4c is severe suspect with high
suspicion for malignancy statistically the risk is between
> 50% to < 95% likelihood of malignancy 14,66.
Aim of this study was to evaluate the impact of pre-
surgical breast MRI in the operative management of
selected patients with unilateral unifocal early breast can-
cer, candidates for BCT. Subsequently, this impact was
evaluated in subgroups of patients with high mammo-
graphic density.

Materials and Methods

Ethical approval for this single-center, observational study
was granted by the Medical Research Ethics Committee
of our institution, and written informed consent was
obtained from all patients.
The sample was built up from January 2016 to
November 2018 at the Department of Radiological
Sciences, Oncology, and Pathology, “Sapienza”
University of Rome among women with unilateral unifo-
cal early breast cancer. The diagnosis was based on cli-
nical examination, X-RM, and the US and in some cases
also on needle biopsy; all patients were candidates for
BCT. The initial palpable lesion and/or suspicious mam-
mographic or US findings are in the following analysis
called the “index lesion”.
In all cases, conventional XRM was performed using
digital image formation and computed radiography.
At least two views per breast were obtained. In addition
to this, further views or spot magnification were perfor-
med at the discretion of the interpreting radiologist. The
US and Doppler US studies were performed by the same
radiologist according to previously reported standards 54.
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Mammograms and US were interpreted in accordance
with the guidelines of the American College of Radiology
(ACR) Breast Imaging Reporting and Data system (BI-
RADS®) 14 by a radiologist with 20 years of experience
in the field of breast imaging, blinded to the clinical
data. Based on the BI-RADS lexicon, patients were then
assigned to one of the four categories of breast paren-
chymal density distribution 15: type 1, the breast is almo-
st entirely fat (glandular parenchyma <25% of the total
area of both breasts); type 2, scattered fibroglandular
densities (25%-50%); type 3, heterogeneously dense
breast tissue (51%-75%); type 4 extremely dense (> 75%
glandular). It is a well-known fact that sensitivity of
mammography is reduced in type 3 and 4 (50.5%) and
the patients participating in our study were therefore
divided into two groups: dense breast (DB) which inclu-
ded BI-RADS type 3 and 4 and no dense breast (NDB)
which included BI-RADS type 1 and 2. 
Before MRI, US-guided a needle biopsy of the index
lesion was in some cases performed by an expert to cla-
rify diagnostic doubt.
After recruitment, the women were interviewed by a phy-
sician to collect information including: age at diagnosis
of breast cancer, family history of breast cancer (positi-
ve: at least two first-degree relatives age ≤50), positive
for BRCA1/2 gene mutations (subjects with positive test
for one full-term pregnancy), lactation for at least 3
months (yes/no).
Patient deleterious mutation in breast cancer susceptibility
genes BRCA1, BRCA2), age at menarche, menopausal sta-
tus (absence of menstrual cycles for at least 12 months),
parity (nulliparous or with at least population was selec-
ted according to the following inclusion criteria:
-mammography: elevated mammographic density (BI-
RADS 3 or 4), suspicious microcalcifications (pleo-
morphic or heterogenous calcifications (granular) or fine
linear, fine linear branching (casting) calcifications);
– discordant mammographic and US outcome in the
identification of the index lesion and/or its dimensions
(significant if >10 mm)
– histology of the index lesion (histological diagnosis of
invasive lobular carcinoma, ILC);
– hereditary factors (positive for BRCA1/2 gene muta-
tions, with at least two first-degree relatives age ≤50 years
with a clinical history positive for breast carcinoma);
– characteristics of the lesion and treatment plan: the
study includes only women with unilateral unifocal
lesions smaller than 3 cm in diameter for whom the
interdisciplinary medical team had indicated wider local
excision based on conventional imaging findings.
Patients were excluded if they presented with contrain-
dications to MRI (pace-maker, ferromagnetic clips, clau-
strophobia, gadolinium allergy, acoustic hearing implants
and intraocular lens implants incompatible with the 1.5T
magnetic field) if they were eligible for PBI on the basis
of CBE and conventional imaging and/or eligible for
radiotherapy or neoadjuvant chemotherapy.
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Patients who were eligible for this study underwent MRI
maximum of 30 days from diagnosis of unifocal breast
cancer.
In premenopausal women, presurgical breast MRI was
performed on day 6-13 of the menstrual cycle, inclu-
ding those who were receiving oral contraception 57.
Patients receiving hormone replacement therapy
underwent MRI minimum of 4 weeks after disconti-
nuation of treatment 51.
The examination was carried out using a 1.5 T magnet
(Avanto, Siemens Medical Solutions, Germany) equipped
with a bilateral multichannel dedicated coil with an inte-
grated compression mechanism. The patient was positio-
ned face down on the moveable examination table, the
breasts were placed inside the dedicated coil in order to
avoid an incorrect position which might have prevented
the study of the entire mammary gland. The built-in com-
pression mechanism guaranteed the stability of the breasts
in the coil to minimize any motion artifacts.
Morphological study was performed using T2-weighted
short tau inversion recovery (STIR) unenhanced axial-
plane sequences, whereas dynamic study was carried out
in six consecutive T1-weighted FLASH 3D DYNAMIC
(FL 3D DYN) sequences in the axial plane after intra-
venous injection of paramagnetic contrast medium fol-
lowed by a T1-weighted Fat Saturation (FS) sequence
in the coronal plane.
T1-weighted sequences presented the following characte-
ristics: Repetition Time (TR) = 4.23 msec; Echo Time
(TE) = 1.24 msec; flip angle = 10°; matrix = 3.84 x 3.84
; pixels = 1 x 1 x 1; Field of View (FoV) = 380 x 380;
slice thickness = 1mm; interslice gap = 0.2 mm. 
T2-weighted sequences presented the following characte-
ristics: TR = 5280 msec; TE = 51 msec; flip angle =
160º; matrix = 384 x 384; pixels = 0.9 x 0.9 x 4; FoV
= 340 x 340; slice thickness = 4mm; interslice gap = 0.8
mm.
Contrast medium was Gadoterate Meglumine (Dotarem®,
Guerbet, S.p.A.) administered in a concentration of 0.1
mmol/kg; it was injected through a 20 G intravenous
cannula at the rate of 2 ml/sec using an automatic injec-
tor and followed by infusion of 20 ml saline solution
at the same speed.
Image post-processing included temporal subtraction
(contrast-enhanced minus unenhanced image) for dyna-
mic studies without fat saturation and maximal inten-
sity projection (MIP). Dynamic analysis with the gene-
ration of percent enhancement versus time curves was
performed through the positioning of regions of intere-
st (ROI) for all identified enhancing lesions with a dia-
meter ≥ 5 mm and mass-like morphology according to
the MRI BI-RADS classification 13.
Analysis of the obtained MRI results took the following
into account:
1) Shape (round, oval, lobular, irregular), margin (cir-
cumscribed, microlobulated, obscured, indistinct, spicu-
lated) and the characteristics of the baseline signal in
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T1- and T2-weighted sequences of the main index lesion
and possible additional foci (iso-hypo-hyperintense com-
pared to the glandular parenchyma). 
2) Kinetics of enhancement assessed by the intensity/time
curve.
3) Local extension. Criteria applied to establish the local
extent of disease were a) size of the index lesion defi-
ned as the largest diameter of the lesion; b) infiltration
of the skin; c) infiltration of the pectoralis major muscle;
d) infiltration of the nipple. With regard to size, a dif-
ference of >10 mm between the size measured at con-
ventional imaging techniques and the size measured at
MRI was considered significant 29,30.
4) Presence of additional foci were considered only if
>5 mm. Multifocality was diagnosed in the presence of
multiple foci of malignancy in the same breast quadrant.
Multicentricity was diagnosed when two or more foci of
disease occupied more than one quadrant. Bilaterality was
diagnosed if neoplastic lesions were found in both brea-
sts (bilateral synchronous breast cancer) 13,24. All lesions
were classified in one of the six BI-RADS categories accor-
ding to their probability of being malignant 13.
Targeted second-look US was performed to identify MRI
findings classified as BI-RADS 3-4, and US-guided need-
le-biopsy procedure was performed on additional foci con-
firmed at second-look US. In cases where additional foci
were classified as BI-RADS 5 and/or the index, lesion was
larger than established by conventional imaging techni-
ques, no further diagnostic investigation was performed.
The multidisciplinary team consisting of a radiologist, a
pathologist, a surgeon/gynecologist, and an oncologist
reviewed all cases establishing a therapeutic strategy in
view of the evidence provided by MRI. Total treatment
delay due to preoperative MRI and possible workup did
not exceed one month.
Histological examination of the surgical specimen and par-
ticularly the analysis of tumor infiltration of the resection
margins was the standard for determining the appropria-
teness of therapy. The surgical procedure was considered
appropriate in the presence of disease-free resection mar-
gins.

Results 

The sample was selected from 374 patients with clini-
cal, mammographic, US and in some cases the histolo-
gical diagnosis of unilateral unifocal breast cancer; all
were candidates for conservative surgery (wider local exci-
sion or quadrantectomy).
A total of 206 patients with unifocal breast cancer < 3
cm in diameter for whom the multidisciplinary team had
planned wider local excision based on conventional ima-
ging findings were selected; of these patients, 123 were
found eligible for this study and underwent presurgical
breast MRI. The main characteristics of the eligible
patients are presented in Table I.

D. Messineo, et al.
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All MRI examinations were performed according to
EUSOMA guidelines and were considered technically
adequate and of good diagnostic quality.
Regarding MRI-guided local staging, there was concor-
dance with the results obtained by conventional imaging
techniques in 52%, whereas MRI provided a better local
staging in 48%:
– in 6.4% MRI showed the greater local extent of the
index lesion (in 0.8% for infiltration of the nipple, in
1.6% for infiltration of the skin, in 1.6% for infiltra-
tion of the pectoralis major muscle and in 2.4% becau-
se the lesion was >10 mm larger than measured at con-
ventional imaging);
– in 41.6% MRI detected further post-contrast enhan-
cements of > 5 mm in diameter (multifocal carcinoma
in 21.9%, multicentric carcinoma in 16.5% and bilate-
ral carcinoma in 3.2 %).
In 10.7%, morphology and dynamics of the additional
foci were highly suggestive of malignancy (BI-RADS 5),
whereas the remaining 30.9% were classified as BI-RADS
3-4 and underwent second-look US. In 9.7% second-
look US was negative, whereas the additional lesions
detected by MRI were confirmed in 21.2% cases, and
US-guided needle biopsy was therefore performed.
Histological examination was positive for carcinoma in
17.1% and for typical ductal hyperplasia in 4.1% cases.
Overall, 13.8% of additional foci were not confirmed by
second look and needle biopsy.
Re-evaluation of each case by the multidisciplinary team
led to confirmation of therapeutic strategy in 65.8%
(9.7% as additional lesions were not confirmed after tar-

geted second-look US; 4.1% as US-guided needle bio-
psy of additional focal lesions was negative (typical duc-
tal hyperplasia); 52% as MRI confirmed local staging
established by conventional imaging techniques). 
Histological examination of the surgical specimen showed
that resection margins were free of disease in 54.5% thus
confirming that therapeutic strategy was appropriate; in
11.3% resection margins showed neoplastic infiltration
and repeat surgery was required.
More extensive surgery was performed in 34.2% inclu-
ding 6.4% due to the greater local extent of the unifo-
cal lesion and 27.8% due to the presence of additional
foci, classified as BI-RADS 5 in 10.7% or confirmed by
needle biopsy in 17.1%.
Planned therapeutic strategy was substituted with qua-
drantectomy plus radiation therapy in 20.3% due to
greater local extent of the index lesion (6.4%) or mul-
tifocality (13.9%) (Fig. 1), with unilateral mastectomy
in 10.7% due to multicentricity (Fig. 2) and with bila-
teral mastectomy in 3.2% due to bilaterality.
The modified therapeutic strategy was assessed by histo-
logical examination of the surgical specimens showing
appropriateness in 29.3%:
– 13.1% conversion from wider local excision to mastec-
tomy (mono-bilateral) due to true positive findings;
– 16.2% conversion from wider local excision to qua-
drantectomy due to true positive findings.
Histological examination did not confirm MRI finding
of higher local staging in 4.9%:
– 0.9% conversion from wider local excision to mastec-
tomy (mono-bilateral) due to false positive findings;

TABLE I - Main characteristics of the enrolled patients and indications for breast MRI. 

Variables Sample (N= 123)

Age at cancer diagnosis (years; mean) 50.2 ± 10.4
Menopausal status (%): menopause 55.2%

No menopause 44.8%
Parity (%): Nulliparity 43.9%

At least one full-term pregnancy 56.1%
Age at menarche (years, mean) 13.6 ± 3.8
Lactation for at least 3 months (yes, %) 42.2%
Mammographic breast density (%)
BI-RADS 1-2 (non dense breast) 49.5%
BI-RADS 3-4 a, b, and c (dense breast) 50.5%

BI-RADS 3 2.4%
BI-RADS 4a 8.3%
BI-RADS 4b 9.3%
BI-RADS 4c 30.5%

Suspicious microcalcifications 15.4%
Discordance (>10 mm) between 

mammographic and US detection 
of the main index lesion and/or its dimensions (%) 13%

Positive for BRCA1/2 (%) 2.4%
First-degree family history of breast carcinoma* (%) 22.7 %
ILC** 4%

*At least 2 first-degree relatives diagnosed with breast carcinoma at age 50.
** Assessed by needle biopsy of the index lesion before MRI.
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– 4% conversion from wider local excision to quadran-
tectomy due to false positive findings.
In total, presurgical breast MRI led to correct treatment
in 83.8%, to overtreatment in 4.9% and undertreatment
in 11.3%.
In the subgroup of patients with dense breasts (50.5%
of the sample) detection of additional foci in 41.9% and
greater local extent of the index lesion in 6.4% led to
overstaged local disease in 48.3%. Additional foci were
classified as BI-RADS 5 in 8%, confirmed by second-
look US and needle biopsy in 25.9% whereas the remai-
ning 8% were not confirmed at second-look US.
More extensive surgery was performed in 40.3%, appro-
priateness of modified surgical approach was 35.5% lea-
ding to overtreatment in 4.8% (Fig. 2).

Discussion and Conclusions

Surgical planning is commonly based on clinical exami-
nation and conventional breast imaging techniques, such
as mammography and US, although the impact of brea-
st MRI on the presurgical staging of patients with pri-
mary breast cancer is evolving 4,27,34,35,37,48].
The value of breast MRI is based on the capability of
this modality to depict: (a) multicentric and multifocal
disease 4,5,23,51,53], (b) an invasive component in ductal
carcinoma in situ lesions 26, (c) the tumor in a three-
dimensional way 26,53, and (d) cancer in dense breast tis-
sue 4,5,28,31. Thus, MRI has facilitated improved local sta-
ging (extent of index lesion, multifocality, multicentri-
city, contralateral cancer) 13,18,19,33,49,50] and safer breast-
conserving surgery in patients with breast lesions, the-

D. Messineo, et al.

Fig. 1: A) 67-year-old patient with a unifocal unila-
teral lesion detected at mammography (A, B) and the
US originally scheduled for wider local excision. MIP
reconstructions of 3D DYN FL T1-weighted sequen-
ces (C): in addition to the index lesion in the upper
outer quadrant of the right breast, more foci are evi-
denced in the same quadrant (BIRADS 5) leading to
a diagnosis of multifocal carcinoma. Based on MRI
outcome, the multidisciplinary team performed qua-
drantectomy instead of wider local excision.
Postoperative histological analysis confirmed the
appropriateness of this change of surgical strategy.
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reby reducing the risk of local recurrence 20,25.
Furthermore, contrary to initial assumptions, MRI has
also proved to be able to detect invasive lobular carci-
noma (ILC) and ductal carcinoma in situ (DCIS) as well
as the extensive intraductal component (EIC) that can
appear as “no mass like” enhancement 22,26,38,41. MRI
also allowed the identification of the involved locore-
gional lymph nodes 20.
Numerous studies have been performed to assess the dia-
gnostic performance of MRI in the evaluation of breast
lesions 6,9. Sensitivity and specificity varied widely among
the included studies: sensitivity ranged from 0.63 to 1.00,
and specificity ranged from 0.21 to 1.00. At a sensitivity
of 0.95, the corresponding specificity was 0.67 45.
On the other hand, suboptimal specificity of breast MRI
often leads to the need for further diagnostic workup
(second-look US and US-guided needle biopsy) and
changes in therapeutic management have a frequency of
about one fifth compared with a well-known lower rate
of local recurrence after breast-conserving treatment com-
bined with radiotherapy 18,39. Furthermore, a more com-
plete local staging of the disease may be associated with
a risk of surgical overtreatment. To date, there is no evi-
dence from randomized controlled studies in favor or

against a positive impact of presurgical breast MRI on
disease-free or overall survival. 
Our results confirm the high sensitivity of MRI in pre-
surgical local staging of breast cancer reported in the
literature 63. In this study, conventional imaging techni-
ques had detected unilateral unifocal early-stage breast
carcinoma in all patients, but MRI detected additional
foci of ipsilateral disease (multifocal or multicentric) in
38.4%, while contralateral breast lesions were detected
in 3.2% with a total value of 41.6%. However, 13.8%
of the identified additional foci were not confirmed by
second-look US and needle-biopsy but an increased local
extension of the index lesion was found in 6.4%. 
Surgical management was modified, and more extensive
surgery was performed as a result of MRI in 34.2%.
This decision proved appropriate in 29.3% with an over-
treatment rate of 4.9%. Presurgical breast MRI resulted
in confirmation of surgery in 65.8% with an appro-
priateness rate of 54.5%. Surgical resection margins were
positive for malignancy in 11.3% and repeat surgery was
therefore required. Overall appropriateness of therapeu-
tic strategy as a result of MRI was 83.8%. Our results
confirm the importance of an accurate selection of
patients for MRI based on risk factors 50 such as mam-

The influence of preoperative MRI in early breast cancer: gold standard

Fig. 2: A) 54-year-old patient with high
mammographic density (BI-RADS 3) and
suspicious microcalcifications detected at
mammography (A, B) in the lower inner
quadrant of the right breast. MIP recon-
structions of 3D DYN FL T1-weighted
sequences (C): in addition to the main
lesion located in the lower inner quadrant
of the right breast, more foci are eviden-
ced in the same quadrant (BI-RADS 4)
involving also the upper outer quadrant.
Diagnosis: multicentric carcinoma confir-
med by second look and needle biopsy.
The patient underwent a unilateral mastec-
tomy. Postoperative histological analysis
confirmed the appropriateness of this
modified therapeutic strategy.
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mographic features, family history of breast cancer and/or
histological analysis as indicated in the EUSOMA recom-
mendations 51. In accordance with these recommenda-
tions, patients eligible for PBI based on CBE and con-
ventional imaging were excluded from this study as PBI
is not performed in our institution.
The low overtreatment rate due to false positive findings
confirms the value of second-look US and needle biopsy
of the additional lesions detected by MRI 46. In our opi-
nion, the combination of patient selection and identifica-
tion of additional foci using second-look US and needle
biopsy is essential for an accurate interdisciplinary asses-
sment and for a correct therapeutic approach, despite the
increase in time and costs. However, in the present patient
population, the total treatment delay due to preoperative
MRI and possible workup did not exceed one month.
In agreement with Sardanelli et al. we suggest that MRI
should be performed in patients with dense breasts 50-53.
In the subgroup of patients with dense breast (BI-RADS
3-4) additional foci were detected in 41.9%, and grea-
ter local extent of the index lesion in 6.4%. More exten-
sive surgery was performed in 40.3% and conversion of
surgical approach was appropriate in 35.5% with an
overtreatment rate of 4.8%. Therefore, despite the more
frequent detection of additional foci and greater local
extension of the index lesion and consequently, more
extensive surgery, this subgroup did not show a higher
overtreatment rate.
Mammographic density is inversely correlated with mam-
mographic accuracy. Measurement of density conveys
information about the difficulty of detecting cancer in a
mammogram, and density has therefore been strongly
associated with increased breast cancer risk 7,8,58,59, 65.
Currently, a widely used density classification scheme is
BI-RADS 3. This qualitative system was not developed
to quantify the risk, but to allow an interpreting radio-
logist to indicate the level of concern that cancer in the
breast might be missed on mammography due to
masking by dense tissue 2,12,17,43,47,56,58,59,61, 62. It is well-
known that the sensitivity of mammography is decrea-
sed in dense breasts 10,11 and a high BI-RADS score tel-
ls a referring physician that other tests less affected by
density, such as US 1,16, 36 or MRI might be required.
Mammographic density has also consistently been one
of the strongest risk factors for breast cancer, and women
with dense tissue in 75% or more of the breast have a
risk of breast cancer 4 to 6 times as great as the risk
among women with little or no dense tissue 18,19, 33.
The main strength of this study was that our center
performs more than 150 MRI examinations per year and
has extensive experience in conventional breast imaging,
i.e. X-RM, breast US, and US-guided needle-biopsy pro-
cedures as well as in targeted second-look US to analy-
ze MRI findings missed at conventional imaging prior
to MRI. It was furthermore an advantage that histolo-
gical examination was carried out exclusively by a patho-
logist specialized in breast diseases.

150 Ann. Ital. Chir., 91, 2, 2020 

Technical procedures (MRI protocol and post-processing
images) and methodology (MRI was always performed
according to the phase of the menstrual cycle and at
least 4 weeks after discontinuation of hormone replace-
ment therapy) were performed according to the EUSO-
MA recommendations, and a standardized method such
as BI-RADS lexicon was employed for the interpreta-
tion. Furthermore, changes in therapeutic planning were
decided upon by a multidisciplinary team. 
Several limitations of this study should be considered.
The lack of a control group, the randomization in the
selection of patients for presurgical MRI and follow-up
makes it impossible to evaluate some parameters, such
as the impact of MRI on the risk of repeat surgery and
the real benefit of more extensive surgery in case of
detection of additional malignant lesions followed by
radiotherapy and/or adjuvant systemic chemotherapy or
hormone therapy. Mammographic breast density was
established by a single radiologist using a qualitative
visual system. Patients were classified as “dense breast”
based on mammographic density regardless of age and
lifetime risk. No statistical analysis was performed to eva-
luate the association between mammographic density and
detection of additional foci and more extensive surgery.
The results obtained in the subgroup of patients with
dense breasts are therefore merely descriptive. 
We did not make a correlation with the subclasses 4
because the studies found did not have a similar sam-
ple and therefore were not comparable with the values
obtained in the present study.
In conclusion, preoperative MRI remains a hot topic and
a complex problem which will probably remain unre-
solved for several years. We have in our hands a tech-
nique which is surely the best option for evaluating ipsi-
lateral disease extent and possible contralateral cancers,
but we are not sure that, using this technique, we can
provide our patients with a better treatment. We might,
in fact, provide a worse treatment, i.e. an avoidable more
aggressive treatment.
The present experience confirms the utility of a highly
sensitive but non-specific diagnostic tool such as MRI
in the presurgical workup of breast lesions. However, in
our opinion, an improved advantage/disadvantage rela-
tionship includes a careful selection of patients and the
US as well as histological confirmation of additional foci
detected by MRI.
Changes in therapeutic management resulting from preo-
perative MRI findings should be decided upon by a mul-
tidisciplinary team. Finally, we believe that high breast
density should be an indication for MRI as it is a risk
factor for breast carcinoma and because it reduces the
sensitivity of mammography.
Careful prospective randomized trials are required to
determine whether MRI in the preoperative assessment
of women with a diagnosis of breast cancer leads to a
decrease in tumor recurrence and to determine the cost-
effectiveness of this approach. MRI restricted to patients
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with high breast density is appropriate until well-desi-
gned randomized controlled trials have established the
clinical, psychosocial, and long-term effect of MRI.

Riassunto 

Questo studio è finalizzato alla valutazione delle conse-
guenze dell’uso della risonanza magnetica mammaria pre-
chirurgica sulla gestione di pazienti selezionati con car-
cinoma mammario in fase iniziale, candidati a chirurgia
conservativa, ed è stato eseguito secondo i principi del-
la maggiore European Breast Society. In caso di ulteriori
focolai classificati come BI-RADS 3-4 (4a, 4b e 4c), è
stato condotto un second look mirato con US.
Un totale di 123 pazienti sono stati sottoposti a riso-
nanza magnetica mammaria pre-chirurgica. La strategia
terapeutica decisa in base agli esiti della risonanza magne-
tica è risultata appropriata nell’83,8% dei casi. L’analisi
effettuata sul sottogruppo di pazienti con seno denso ha
mostrato che nel 41,9% sono stati rilevati ulteriori foco-
lai e una maggiore estensione locale della lesione indice
nel 6,4%.
In conclusione i risultati ottenuti nel sottogruppo di
pazienti con alta densità mammaria suggeriscono l’im-
portanza di uno strumento sensibile come la risonanza
magnetica nella stadiazione locale del carcinoma mam-
mario prima della pianificazione del trattamento.
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