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Abstract

Objective: The aim of this study was to determine whether preoperative MRI has an impact
on surgical planning in breast cancer patients. Tumor extent and molecular breast cancer
subtypes were evaluated. Methods: This was a single-center study including 137 female
patients with a first diagnosis of invasive breast cancer. Each patient had a standard clinical
preoperative workup and an additional breast MRI. The interdisciplinary tumor board
made written recommendations regarding the surgical therapy of each patient with and
without the knowledge of the MRI findings. Results: The addition of MRI led to changes in
surgical recommendations in 32 (23%) of the 137 patients. The highest rate of change in
surgical therapy recommendations was observed in patients with multifocal tumors (53%).
Molecular subtype had no influence on the changes in surgical therapy recommendations
(p = 0.8). Conclusions: Patients with multifocal breast tumors were more likely to have a
change in surgical therapy following MRI.

Keywords: breast cancer; MRI; molecular subtype; surgical therapy recommendations

1. Introduction
Magnetic resonance imaging (MRI) of the female breast has become an essential tool in

the preoperative evaluation of breast cancer. Unlike mammography and ultrasound, MRI
provides high-resolution, three-dimensional images of the breast tissue, offering a more
detailed assessment of tumor size, location, and spread [1]. This additional information
can significantly impact surgical planning and overall treatment strategies, making breast
MRI an important component of modern breast cancer management. MRI has increasingly
been used for preoperative staging in patients with breast cancer [1]. Nevertheless, there is
controversy among breast cancer care providers about the routine use of MRI to evaluate
patients preoperatively. Some studies have reported that, compared with mammograms
and ultrasound, breast MRI helps to measure tumor size more accurately and to detect
multifocal and multicentric disease, which may lead to changes in treatment planning [2–6].
In addition to tumor size and multifocality, MRI can also provide important information
about the tumor’s shape, margins, and enhancement patterns. These characteristics help
distinguish between invasive and non-invasive tumors and can guide decisions regarding
the need for additional biopsies before surgery. Another major benefit of preoperative

Anatomia 2025, 4, 11 https://doi.org/10.3390/anatomia4030011

https://doi.org/10.3390/anatomia4030011
https://doi.org/10.3390/anatomia4030011
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/anatomia
https://www.mdpi.com
https://doi.org/10.3390/anatomia4030011
https://www.mdpi.com/article/10.3390/anatomia4030011?type=check_update&version=1


Anatomia 2025, 4, 11 2 of 13

breast MRI is its ability to detect cancer in the contralateral (opposite) breast. While most
cases of breast cancer are unilateral, meaning that they affect only one breast, studies
have shown that, in some cases, synchronous (simultaneous) cancer can be present in
both breasts. Mammography alone may miss these contralateral tumors, particularly in
women with dense breast tissue or those with lobular carcinoma, which can be difficult
to visualize [7]. The ability of MRI to detect contralateral tumors is particularly important
for patients with a high genetic risk of breast cancer, such as those with BRCA1 or BRCA2
mutations. For these patients, MRI is often used as part of a routine surveillance strategy,
even in the absence of a known cancer diagnosis [7].

Breast cancer is a heterogeneous disease with many histological and molecular sub-
types that have different prognoses and responses to therapy [8–11]. The main molecular
subtypes of invasive breast cancer are related to the expression of hormone receptors and
Her2 status [1]. The luminal A subtype is associated with a low proliferation index and ac-
counts for 50–60% of all breast cancers [12]. The luminal B subtype is associated with a high
expression of proliferation-related genes and accounts for 20% of all breast cancers [13,14].
The Her2 subtype accounts for 10% of all breast cancers and is characterized by the absence
of hormone receptors and a high expression of Her2 [15,16]. The triple-negative subtype ac-
counts for 7–16% of all breast cancers and is characterized by the absence of the expression
of hormone receptors and Her2; it is associated with less differentiated invasive carcinomas
and accounts for 70% of breast cancers in BRCA1-mutated females [1,17–20]. The different
tumor types may also have different presentations on imaging studies [21–26]; however, to
the best of our knowledge, only two studies have evaluated the use of preoperative MRI in
patients with specific types of breast cancer [2,17].

The purpose of this study was to determine whether preoperative MRI has an impact
on surgical planning in breast cancer patients. Furthermore, we investigated whether
patients benefit differently depending on their histological type of cancer.

2. Methods
2.1. Study Design and Setting

This was a single-center retrospective study. It was conducted at a hospital in a
medium-sized German city. All patients provided written informed consent for the MRI
and other imaging and clinical treatments reported.

2.2. Patient Characteristics

Patients were eligible for inclusion if they were (1) female, (2) aged 18 or older, (3) had
a first diagnosis of invasive breast cancer confirmed by percutaneous biopsy, (4) had
undergone ultrasound and mammography, and (5) had undergone MRI between January
2017 and November 2019. Patients were excluded from the study if they met any one of the
following criteria: (1) no invasive breast cancer, (2) metastatic disease at primary diagnosis,
(3) MRI findings without histopathologic correlation, or (4) treatment planning and surgery
at another hospital.

2.3. Routine Preoperative Imaging and Tumor Assessment

Each patient underwent a routine ultrasound, mammography, and computed tomogra-
phy of the chest and abdomen for tumor staging. The presence of multifocal or multicentric
tumor lesions, contralateral breast tumors, and immunohistochemical profiles were evalu-
ated. Multifocal disease was defined as macroscopically recognizable, separate carcinoma
foci in the same quadrant of the breast. Multicentric disease was defined as the occurrence
of separate carcinoma foci in the ipsilateral breast within different quadrants [27,28].
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2.4. Magnetic Resonance Imaging Protocol

MRI was performed with a 1.5-T system (Intera; Philips Medical Systems; Best, The
Netherlands), using a double-breast 16-element surface coil. The imaging protocol, consist-
ing of axial T2-weighted fast spin-echo sequences, was performed with and without fat-sat.
Additionally, axial bilateral 2D-multisection gradient-echo dynamic series (repetition time
msec/echo time msec: 250/4.6; flip angle: 90◦) were performed with a full 512 × 512
acquisition matrix and a sensitivity encoding factor of two. Dynamic contrast-enhanced
imaging was performed with identical anatomic parameters before and three times after a
bolus injection of 0.1 mmol of gadobutrol per kilogram of body weight (Gadovist; Bayer;
Leverkusen, Germany).

2.5. MRI Analysis

MRIs were evaluated by a radiologist who was experienced in breast imaging and
blinded to all clinical evaluation data, except for the histologically confirmed diagnosis of
breast cancer. The presence of monofocal, multifocal, multicentric, and/or contralateral
tumor lesions was recorded.

2.6. Histopathology

The histology of breast lesions was classified using the WHO Classification of Breast
Tumors [29]. Based on gene expression profiles, breast carcinomas were classified into four
molecular subtypes: luminal A (positive for ER and/or PR, negative for Her2, and low
Ki-67), luminal B (positive for ER and/or PR and high Ki-67 or positive for ER and/or
PR and overexpressed Her2), Her2-positive (negative for ER and PR, with overexpressed
Her2), and triple-negative (negative for ER, PR, and Her2 receptors) subtypes [27].

2.7. Tumor Board Recommendation

For each patient included in the study, the tumor board first made a clinical therapy
recommendation based on all available information, except for the MRI findings. After case
presentation and consideration of the MRI findings, the interdisciplinary tumor board made
an additional recommendation. The board’s decisions with and without the additional
breast MRI information are reported.

2.8. Statistical Analysis

All statistical calculations were performed using SAS software, version 9.4 (SAS
Institute Inc., Cary, NC, USA). Descriptive statistics are used to summarize the data. Group
comparisons of the relative frequencies of a variable were made using the Chi-squared test
or Fischer’s exact test (when the preconditions for the Chi-squared test were not met). A
two-sample t-test was used to compare the mean values of quantitative values between
two groups. All tests were conducted as two-sided tests. The result of a statistical test was
considered significant at p < 0.05.

3. Results
3.1. Patients

We collected data from 215 female patients who underwent breast MRI at our institu-
tion; however, 78 of them met the exclusion criteria. Thus, 137 patients who underwent
preoperative MRI and had a first diagnosis of invasive breast cancer qualified for the
analysis (Figure 1). All patients included in this study underwent percutaneous biopsy,
followed by surgery of the breast. The mean (SD) age was 62.6 (14.0) years, and the age
range was 30 to 88 years.
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Figure 1. Patient selection from the initial 215 patients.

3.2. Histological and Molecular Subtypes

Invasive breast cancer of no special type (NST) and special types of invasive breast car-
cinoma (i.e., invasive lobular carcinoma, metaplastic carcinoma, and mucinous carcinoma)
were identified [19]. Based on gene expression profiles, breast carcinomas were classified
into four molecular subtypes: luminal A (positive for ER and/or PgR, negative for Her2,
and low Ki-67), luminal B (positive for ER and/or PgR and high Ki-67 or positive for ER
and/or PgR and overexpressed Her2), Her2 (negative for ER and PgR, with overexpressed
Her2), and triple-negative (negative for ER, PR, and Her2 receptors) subtypes.

The histological and molecular subtypes are summarized in Table 1.

Table 1. Histological and molecular tumor subtypes and tumor manifestations.

Tumor Subtypes Number Percentage

NST breast tumor * 108 79%
Invasive lobular carcinoma * 27 20%

Luminal A 67 49%
Luminal B 39 29%

Her2-positive 18 13%
Triple-negative 13 10%

Multicentric 18 13%
Multifocal 30 22%
Monofocal 89 65%

Bilateral 6 4%
* Two patients had both NST and invasive lobular carcinomas. Abbreviations: NST: no special type; Her2: human
epidermal growth factor receptor 2.

3.3. Tumor Board Decision

After reviewing the additional information from the MRI, the surgical therapy recom-
mendation was changed for 32 patients (23%) (95% confidence interval: 16.6% to 31.3%).
The changes in surgical decisions were as follows: a wider excision in 15 patients in planned
BCS therapy that included lumpectomy or quadrantectomy, additional excision in 9 pa-
tients (additional excision in another quadrant of the ipsilateral breast or tissue removal in
the contralateral breast), and mastectomy in 8 patients (removal of the female mammary
gland on one or both sides).

A change in the surgical therapy recommendation was especially frequent in the
luminal B/Her2-negative subtypes in combination with multifocal tumors on MRI (in
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seven out of nine cases). In 128 patients with other combinations, a change in treatment
was made in only 20% of cases. This difference was significant (p < 0.001).

Among the patients who received a surgical recommendation for mastectomy, the
tumor board decision did not differ after the MRI findings were reported. In the BCS therapy
group, 32 out of 113 patients (28%) had changes in their surgical therapy recommendations
when the MRI findings were considered (Table 2).

Table 2. Influence of MRI on surgical therapy recommendations.

Surgical Recommendation
(Prior to MRI)

Change in Surgical
Recommendation (After MRI)

No Change in
Surgical

Recommendation (After MRI)
Total

Mastectomy 0 24 24
Breast-conserving 32 81 113
All 32 105 137

In the two women with both NST and lobular carcinoma, the therapy recommendation
was changed after considering the MRI findings. Although minor differences were appar-
ent, the different molecular subtypes had no influence on whether the surgical therapy
recommendation was changed (p = 0.7) (Tables 3 and 4).

When considering the MRI findings, the surgical recommendations changed signif-
icantly more frequently in multifocal tumors (53%) than in monofocal tumors (14%) or
multicentric tumors (22%) (p < 0.001) (Tables 3 and 4).

Table 3. Change in surgical therapy recommendation following breast MRI, depending on molecular
subtype.

Change in
Surgical

Recommendation (After MRI)

No Change in
Surgical

Recommendation (After MRI)

Luminal A 16 51
Luminal B 11 28
Triple-negative 2 11
Her2-positive 3 15

Table 4. Characteristics of patients with therapy modification.

No. Age Histological
Subtype

Molecular
Subtype:
Luminal

Type

Therapy Rec-
ommendation

Before MRI

MRI
Findings

Therapy
Recommendation

After MRI

Histopathological
Findings

1 56 NST A BCS therapy +
SLNB right

monofocal
breast

tumor right

BCS therapy +
additional

excision, SLNB
right

monofocal tumor
right

2 79 NST A BCS therapy +
ALND left

monofocal
breast

tumor left +
right

BCS therapy left +
right, ALND left,

additional excision

monofocal tumor
left + right

3 70 NST A BCS therapy +
SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
left
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Table 4. Cont.

No. Age Histological
Subtype

Molecular
Subtype:
Luminal

Type

Therapy Rec-
ommendation

Before MRI

MRI
Findings

Therapy
Recommendation

After MRI

Histopathological
Findings

4 71 NST A BCS therapy +
SLNB right

monofocal
breast

tumor right

BCS therapy +
additional

excision, SLNB
right

monofocal tumor
right

5 50 NST B BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

6 63 NST
Her2

receptor-
positive

BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

7 79 NST A BCS therapy +
SLNB right

monofocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

8 65 NST B
BCS therapy
left + right,
SLNB left

monofocal
breast

tumor left +
right

BCS therapy +
additional

excision, SLNB left
BCS therapy right

monofocal tumor
left + right

9 70 invasive
lobular B BCS therapy +

SLNB left

multifocal
breast

tumor left

mastectomy +
ALND left

multifocal tumor
left

10 55 NST A BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
additional

excision, SLNB
right

multifocal tumor
right

11 62 NST A BCS therapy +
SLNB right

multicentric
breast

tumor right

BCS therapy +
additional

excision, SLNB
right

multicentric
tumor right

12 72 invasive
lobular

A, B
triple-

negative

BCS therapy +
SLNB right

multifocal
breast

tumor right

mastectomy +
SLNB right multifocal right

13 80 NST A BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

14 51 NST
Her2

receptor-
positive

BCS therapy +
SLNB right

monofocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

monofocal tumor
right

15 48 NST A BCS therapy +
SLNB right

multicentric
breast

tumor right

mastectomy +
SLNB right

multicentric
tumor right

16 63 invasive
lobular A BCS therapy +

SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
left

17 61 NST A BCS therapy +
SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
right
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Table 4. Cont.

No. Age Histological
Subtype

Molecular
Subtype:
Luminal

Type

Therapy Rec-
ommendation

Before MRI

MRI
Findings

Therapy
Recommendation

After MRI

Histopathological
Findings

18 57 NST B BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, ALND
right

multifocal tumor
right

19 40 NST B BCS therapy +
SLNB right

multifocal
breast

tumor right

mastectomy +
wider

excision, ALND
right

multifocal tumor
right

20 69 NST A BCS therapy +
SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
left

21 77 NST A BCS therapy +
SLNB right

monofocal
breast

tumor right
+ left

BCS therapy +
SLNB right + left,

additional excision

monofocal tumor
right + left

22 69 NST triple-
negative

BCS therapy +
SLNB left

monofocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

monofocal tumor
left

23 58 NST A BCS therapy +
SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
left

24 48 NST
Her2

receptor-
positive

BCS therapy +
SLNB left

multicentric
breast

tumor left

mastectomy +
SLNB left

multicentric
tumor left

25 88 NST B BCS therapy +
SLNB right

monofocal
breast

tumor right
+ contralat-
eral breast

tumor

BCS therapy +
SLNB right

Tumor excision
left, additional

excision

monofocal tumor
right + benign

breast
tumor left

26 80 NST B BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

27 80 NST triple-
negative

BCS therapy +
SLNB right

monofocal
breast

tumor right

mastectomy +
SLNB right

monofocal tumor
right

28 61
NST right,
invasive

lobular left
A

BCS therapy +
SLNB left +

right

multicentric
breast

tumor right
and

monofocal
breast

tumor left

mastectomy +
SLNB left + right

multicentric,
multifocal tumor

right
and contralateral

breast tumor

29 81 NST B BCS therapy +
SLNB left

multifocal
breast

tumor left

BCS therapy +
wider

excision, SLNB left

multifocal tumor
left
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Table 4. Cont.

No. Age Histological
Subtype

Molecular
Subtype:
Luminal

Type

Therapy Rec-
ommendation

Before MRI

MRI
Findings

Therapy
Recommendation

After MRI

Histopathological
Findings

30 64 NST B BCS therapy +
SLNB right

multifocal
breast

tumor right

BCS therapy +
wider

excision, SLNB
right

multifocal tumor
right

31 55 invasive
lobular A

BCS therapy +
nipple-areolar

complex +
SLNB right

multifocal
breast

tumor right

BCS therapy +
nipple-

areolar complex +
additional
excision,

SLNB right

multifocal tumor
right

32 78 invasive
lobular B BCS therapy +

SLNB right

multifocal
breast

tumor right

mastectomy +
SLNB right

multifocal tumor
right

SLNB: sentinel lymph node excision; ALND: axillary lymph node dissection; BCS: breast-conserving therapy;
NST: invasive breast cancer of no special type; A: luminal A; B: luminal B.

4. Discussion
Our data suggest that preoperative MRI has an impact on surgical therapy recommen-

dations in patients with invasive breast cancer. Molecular subtype alone had no influence
on surgical therapy recommendations following MRI. We found that patients with mul-
tifocal (i.e., bifocal or more) breast tumors were more likely to have a change in surgical
therapy following MRI.

MRI is particularly useful in cases where conventional imaging methods might not
provide a complete picture of the tumor burden. By using strong magnetic fields and
contrast agents, it enhances the visualization of cancerous lesions and helps determine the
most appropriate surgical approach. While mammography remains the gold standard for
breast cancer screening, preoperative MRI is increasingly recommended in specific clinical
scenarios where more precise imaging is needed.

One of the primary advantages of preoperative breast MRI is its ability to more
accurately define the extent of the tumor. Breast cancer can present as a single localized
lesion; however, in many cases, additional cancerous areas may be present within the
same breast. Conventional imaging techniques, such as mammography and ultrasound,
may not always detect these additional lesions, particularly in women with dense breast
tissue or those with lobular carcinoma, which tends to grow in a diffuse pattern. MRI has
a much higher sensitivity than mammography and ultrasound in identifying multifocal
and multicentric disease [2,5,9,29,30]. This is a critical factor in determining whether BCS
surgery is feasible or whether mastectomy may be a better option [31]. Studies have
shown that MRI findings lead to changes in the surgical plan in a significant percentage
of patients, often preventing incomplete tumor removal and reducing the likelihood of
local recurrence [2,5,9]. Compared to mammography and ultrasound, MRI of the breast
has a higher sensitivity in the examination of tumor extension, especially for invasive
lobular breast cancer and for the detection of multifocal, multicentric, and contralateral
tumors [29,30].

Several other studies have shown that preoperative MRI can improve the detection
of multifocal or multicentric breast cancer, a larger cancer, or a contralateral tumor, when
added to conventional preoperative imaging at the time of the initial diagnosis, leading to
changes in surgical therapy recommendations [29,32–39]. Nonetheless, MRI of the breast
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has not yet become a routine imaging modality in breast cancer patients who are to be
treated with surgery.

Preoperative MRI has been shown to significantly impact surgical decision-making.
In some cases, MRI findings may indicate that a tumor is larger or more extensive than
initially thought, leading to a change in the surgical approach. This can prevent the need for
additional surgeries by ensuring that all cancerous tissue is removed in the initial procedure.
For patients undergoing BCS surgery, MRI helps determine whether clear surgical margins
can be achieved. If MRI shows that the tumor is too large or has multiple satellite lesions,
mastectomy may be recommended instead. Additionally, MRI can be useful in identifying
cases where BCS surgery is still feasible despite an initially unfavorable mammographic
appearance. In some cases, MRI may reveal that a tumor is well defined and can be safely
removed with lumpectomy, sparing the patient from more aggressive surgery [40].

This is in line with our results showing that the consideration of MRI findings often led
to changes in the treatment recommendations of breast cancer patients who previously only
underwent mammography and ultrasound. Out of the 137 patients who underwent MRI
in our study, 32 had a change in the surgical decision. In particular, a subgroup of patients
with multifocal tumors of the breast seen on MRI was more likely to have changes in
surgical therapy recommendation. Therefore, it could be argued that these patients are the
most likely to benefit from MRI. Nonetheless, no randomized clinical trials have revealed
an increase in survival or even a reduction in recurrence in breast cancer in patients who
have undergone MRI for staging and treatment planning.

However, studies have shown contradictory results. For example, Young et al. re-
ported that preoperative MRI confers no diagnostic advantage over breast ultrasound and
mammography and that it may even lead to a worse outcome [15]. In particular, increased
mastectomy rates without benefit may lead to unnecessary overtreatment. Delayed surgical
reconstruction is subject to higher complication rates and a lack of recurrence reduction,
despite more extensive surgery.

Furthermore, there is controversy about the numbers of additional surgeries carried
out due to MRI findings and their impact in terms of morbidity and mortality in the
medium and long term [1]. A German registry study with more than 142,000 cases reported
that breast MRI was an independent factor predicting mastectomy (odds ratio: 1.42; 95%
CI: 1.36–1.47) [28].

We also assessed whether tumor biology has an impact on presurgical planning.
We found that a subgroup of patients with the luminal B/Her2-negative subtypes in
combination with multifocal tumors also had a higher likelihood of changes in surgical
therapy recommendations after MRI. This is partially consistent with a retrospective single-
center analysis of 441 patients showing that MRI may helpful in patients with multifocal
or multicentric disease in Her2-positive and luminal B tumor subtypes [2]. The authors
suggested that women with these tumor subtypes may particularly benefit from MRI prior
to treatment planning. Another study found significantly more multifocal and multicentric
disease in the Her2-positive and luminal B subtypes in a data analysis of 299 patients [41].
Additionally, we investigated whether subgroups of patients according to histological type
and subtype benefit differently from presurgical breast MRI. In our patients, we could not
find a difference between the histological subtypes. This is in line with the findings of
Bitencourt et al. who examined 160 patients and Jonna et al. who did not find significant
differences in the frequency of the multicentric or multifocal spread of any molecular
subtype [1,33]. However, these studies investigated the impact of molecular subtypes
according to their appearance on MRI and not regarding surgical planning.
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5. Limitations
Despite its many advantages, preoperative breast MRI is not without limitations.
One of the main concerns is its tendency to produce false-positive findings—areas

that appear suspicious on MRI but are ultimately benign upon biopsy. This can lead
to unnecessary additional testing, biopsies, and even overtreatment, which can increase
patient anxiety and healthcare costs. MRI is also more expensive than other imaging
modalities and requires specialized equipment and expertise. For these reasons, it is not
routinely recommended for all breast cancer patients, but is instead reserved for specific
cases where additional imaging is expected to impact treatment decisions.

Another consideration is the use of contrast agents, such as gadolinium, which
are required for optimal tumor visualization. While generally safe, gadolinium-based
contrast agents can rarely cause allergic reactions or kidney-related complications in
susceptible patients.

This study has limitations: Data were obtained from a single center, and a medium
sample size was used. No long-term follow-up data on recurrence and survival rates were
obtained in this cohort. Additionally, patient selection was not randomized, which could
have led to selection bias.

Confounders such as tumor size, histology, breast density, patient age, and the general
ability to undergo MRI are factors likely to influence MRI use.

6. Conclusions
Preoperative MRI is an important tool in the evaluation and management of breast

cancer, as it provides detailed imaging that surpasses the capabilities of mammography and
ultrasound. The information obtained from preoperative MRI is invaluable in determining
whether the most appropriate surgical approach is BCS surgery or mastectomy [31].

As imaging technology continues to advance, the role of MRI in preoperative breast
cancer assessment will likely expand, further improving patient management and personal-
ized treatment strategies. Our study found that preoperative breast MRI had an impact on
surgical therapy recommendations in patients with invasive breast cancer, which is not new.
However, molecular subtype alone had no influence on surgical therapy recommendations
following MRI.

Patients with multifocal (i.e., bifocal or more) breast tumors were more likely to have a
change in surgical therapy following MRI. Thus, this group of patients may benefit from the
addition of breast MRI to the routine clinical workup before breast cancer surgery, rather
than more general use of MRI.
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MRI magnetic resonance imaging
NST invasive breast cancer of no special type
PR progesterone receptor
SLNE sentinel lymph node excision
TB tumor board
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