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Over the past 10 years, the use of magnetic resonance 
imaging (mri) for screening and diagnosis of breast cancer 
has been increasing. uses include screening in women at 
high genetic risk of breast cancer, evaluating the extent of 
disease in women with a recent diagnosis of breast cancer, 
and detecting synchronous contralateral cancer. magnetic 
resonance imaging has high overall sensitivity and has at 
times been promoted as a ‘gold standard’ in breast imaging. 
however, its role remains controversial. importantly, breast 
mri has a high false positive rate and evidence of benefit  
in some clinical situations is lacking. there may be a high 
level of awareness of mri among some women presenting  
to specialist clinics with breast symptoms. it is important  
that practitioners provide evidence based answers to  
their questions.

categories of breast cancer risk
One in 11 Australian women will develop breast cancer before the 
age of 75 years.1 As the disease is so common, it is not unusual 
for women to have a relative with breast cancer. However, having 
a relative with breast cancer, even a first degree relative (mother, 
sister or daughter) may not necessarily mean the women herself is 
at higher than average risk. Women frequently overestimate their 
personal risk,2 and it is often the clinician’s role to reassure the 
woman that her risk is not as high as she thought. 
 When assessing individual risk it is important to consider the 
age of the affected relative at diagnosis and the rest of the family 
history (maternal and paternal). The National Breast and Ovarian 
Cancer Centre (NBOCC) has developed guidelines for assessing risk 
of breast (and ovarian) cancer based on family history (Table 1).3 
The guidelines are available to clinicians in print and online; the 
online facility includes a web based calculator. 
 Women in NBOCC ‘Category 3’ are proven to carry a BRCA-1 
or BRCA-2 gene mutation or have a very strong family history as 
outlined in Table 1. These women make up less than 1% of the 
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Breast mri

Breast MRI is performed using a standard MRI machine with a 
special attachment (a ‘breast coil’). The patient lies prone for the 
procedure and images are acquired before and after the rapid 
injection of the contrast medium gadolinium. Interpretation of 
breast MRI requires the expertise of a specialised radiologist 
and involves analysis of the pattern of enhancement and the 
morphology of lesions, as well as the kinetic features. Kinetic 
features refer to the pattern and rate of uptake and washout of 
contrast (Figure 1). 
 When a suspicious lesion is identified on MRI, a ‘second look’ 
ultrasound is frequently performed, and if the lesion is seen, 
then biopsy is performed under ultrasound guidance. This is a 
simpler, cheaper and more widely available procedure than MRI 
guided biopsy or localisation. Lesions may be seen on second look 

general population and are at highest risk. The lifetime risk of 
breast cancer for this group is one in 4 to one in 2; these women 
are also at potentially high risk of ovarian cancer with a one in 30 
to one in 3 lifetime risk (Table 1).
 Women in NBOCC ‘Category 3’ (potentially high risk) should 
be assessed by a genetics team at a familial cancer clinic. If it is 
considered appropriate, there is a living relative affected by cancer, 
and informed consent is obtained, the family may be offered 
testing for a BRCA-1 or BRCA-2 gene mutation. 
 It is important that this testing be done by a specialised  
clinic as there are many issues for the family to consider in  
relation to testing. The genetics team can help obtain pathology 
reports to clarify the family history and offer tailored advice 
on individual risk and appropriate screening and risk reduction 
strategies. In some cases women in this group may be offered  
MRI screening. 

Table 1. Categories of breast cancer risk based on family history3

category 1: at or slightly above 
average risk

category 2: moderately increased 
risk

category 3: potentially high risk

covers >95% of the female 
population
•   No confirmed family history of 

breast cancer
•   One first degree relative diagnosed 

with breast cancer at age 50 years 
or more

•   One second degree relative 
diagnosed with breast cancer at any 
age

•   Two second degree relatives on the 
same side of the family diagnosed 
with breast cancer at age 50 years 
or more

•   Two first or second degree relatives 
diagnosed with breast cancer at age 
50 years or more but on different 
sides of the family (ie. one on each 
side of the family)

As a group, lifetime risk of breast 
cancer is between one in 11 and one in 
8. This risk is no more than 1.5 times 
the population average

covers <4% of the female 
population
•   One first degree relative diagnosed 

with breast cancer before the age 
of 50 years (without the additional 
features of the potentially high risk 
group, see Category 3)

•   Two first degree relatives, on the 
same side of the family, diagnosed 
with breast cancer (without the 
additional features of the potentially 
high risk group, see Category 3)

•   Two second degree relatives, 
on the same side of the family, 
diagnosed with breast cancer, at 
least one before the age of 50 years, 
(without the additional features of 
the potentially high risk group, see 
Category 3)

As a group, lifetime risk of breast cancer 
is between one in 8 and one in 4. This 
risk is 1.5–3.0 times the population 
average

covers <1% of the female  
population
•   Women who are at potentially high risk of 

ovarian cancer
•   Two first or second degree relatives on one 

side of the family diagnosed with breast 
or ovarian cancer plus one or more of the 
following features on the same side of the 
family:

 –  additional relative(s) with breast or ovarian 
cancer

 –  breast cancer diagnosed before the age of 
40 years

 – bilateral breast cancer
 –  breast and ovarian cancer in the same 

woman
 – Ashkenazi Jewish ancestry
 – breast cancer in a male relative
•   One first or second degree relative diagnosed 

with breast cancer at age 45 years or less 
plus another first or second degree relative 
on the same side of the family with sarcoma 
(bone/soft tissue) at age 45 years or less

•   Member of a family in which the presence of 
a high risk breast cancer gene mutation has 
been established

As a group, lifetime risk of breast cancer is 
between one in 4 and one in 2. Risk may be 
more than three times the population average. 
Individual risk may be higher or lower if genetic 
test results are known
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already high sensitivity of mammography in these women and is  
not indicated. 

mri in high risk young women

In young women less than 50 years of age, the sensitivity of 
screening mammography is lower than in older women, possibly 
due to a higher breast density and the fact that they may have 
faster growing cancers. Magnetic resonance imaging has been 
evaluated as an additional cancer screening test in this group 
of women. A systematic review showed strong evidence that 
screening high risk younger women with MRI can detect more 
cancers than mammography alone (or mammography plus 
ultrasound).4 High risk in this context refers to women proven to 
carry a BRCA-1 or BRCA-2 gene mutation and may also include 
women in the NBOCC ‘Category 3’ family history group.3 The 
addition of MRI to conventional screening provides sensitivity 
of 86–100%. In these high risk women, MRI has an incremental 
sensitivity of 58% above mammography alone, ie. screening with 
MRI in addition to mammography detects 58% more cancers 
than mammography alone. This incremental sensitivity of breast 
MRI is only slightly less (44%) when added to screening with 
mammography plus ultrasound.4

 The false positive rate of MRI in the context of screening high 
risk women is uncertain as many studies assessing screening MRI 
did not report the false positive rate. A meta-analysis estimated 
the rate of recall for additional tests that subsequently excluded 
cancer was 3–5 times higher when MRI was added to conventional 
screening tests (71–74 additional false positive recalls per 1000 

ultrasound after MRI even when initial pre-MRI ultrasound was 
reported as normal. Having precise knowledge about the location 
and approximate size of the lesion often makes it easier to identify 
on subsequent ultrasound, particularly in women with large breasts 
and dense parenchyma. 
 There is now a Medicare Benefits Schedule (MBS) rebate for 
MRI screening of women less than 50 years of age who are at 
high genetic risk of breast cancer. These are women assessed 
as ‘Category 3’ (potentially high risk) according to the NBOCC 
guidelines.3 The rebate only applies when the test is requested 
by a specialist. For women who do not fit these criteria, the cost 
ranges from $350–700 or more. 

Breast mri versus mammography and ultrasound
Magnetic resonance imaging should be used selectively as an 
add on test rather than a replacement for conventional imaging. 
Although the sensitivity of MRI alone is greater than that of 
mammography alone, there are still some cancers that are seen 
only on mammography or ultrasound and not on MRI. In addition, 
the findings on conventional imaging assist in the interpretation 
of MRI. 
 Mammography remains the most reliable detection test for 
DCIS because the associated calcifications are usually seen well 
on mammography. Mammography is particularly sensitive in women 
with minimal parenchymal density (fatty replaced) breast tissue. 
While this pattern of tissue is most frequently found in older 
women, some younger women also have atrophic breast tissue. 
Magnetic resonance imaging will not add significantly to the 

Figure 1. Ipsilateral (left) and contralateral (right) breast cancer. A woman, 55 years of age, who presented with 
a clinical mass in the left breast. Histopathology showed a 25 mm invasive cancer; MRI performed to assess 
the extent of disease showed a lesion in the contralateral breast, an 18 mm area of ductal carcinoma in situ
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a new diagnosis of breast cancer (local staging). It may also be 
used postoperatively after an initial excision finds more extensive 
disease than expected based on conventional assessment. In these 
women, MRI may provide more information about the size of the 
index tumour than conventional clinical and imaging assessment 
and detect additional foci of disease, diagnosing the tumour as 
multifocal (multiple foci in the same quadrant) or multicentric 
(multiple foci in different quadrants). 
 The preoperative diagnosis of unsuspected multifocality/
multicentricity may be advantageous as it may allow surgical 
treatment to be changed to maximise the chances of the surgeon 
obtaining clear margins without the need for re-operation. If MRI 
detects more extensive disease than suspected on conventional 
clinical and imaging assessment, the surgeon has the option 
of recommending a wider excision than planned for a woman 
undergoing breast conservation surgery or recommending 
mastectomy instead of wide local excision. The preoperative 
diagnosis of more extensive disease may also change management 
of the axilla; when breast cancer is >3 cm in diameter or is 
multicentric some surgeons recommend up front axillary dissection 
rather than sentinel node based management.
 Numerous studies show that MRI detects the presence of 
multifocal and/or multicentric disease with greater accuracy 
than conventional imaging. A meta-analysis shows that MRI 
will detect additional disease in the ipsilateral breast in 16% of 
women with cancer. How to use this additional information is the 
subject of current debate. An estimated 8–33% of women having 

screening rounds).4 This is not insignificant, and women should be 
warned of this; recall for further assessment generates anxiety, 
particularly in women known to be at high risk of cancer. The recall 
rate tends to decrease with subsequent screening rounds and may 
be lower in units with higher levels of expertise. As with many 
areas of medicine, the best available results in the literature are 
not necessarily those achieved in community practice. 
 It is not known whether the additional cancers detected by MRI 
in this setting translate to a reduction in breast cancer related 
deaths. There are several reasons why additional detection of 
cancer may or may not achieve mortality reduction in this context:5

• there is inconsistent evidence on whether MRI detected cancers 
are earlier stage than cancers detected with mammography

• the expectation that MRI detection will lead to reduced mortality 
in women undergoing screening MRI is based on early trials 
of screening mammography that showed early mammographic 
detection of cancer leads to reduced mortality. Whether high 
risk younger women receive the same benefits from early 
detection and treatment of MRI detected cancers has not yet 
been established

• women with gene mutations may have different cancer biology; 
this has been suggested by gene expression profiling research. 
These cancers may have different metastatic potential.

mri for local staging of breast cancer

Magnetic resonance imaging can be used for preoperative 
assessment of extent of disease within the breast in women with 

Table 2. Clinical use for breast MRI

screening for breast cancer in young high risk women
Magnetic resonance imaging is indicated for screening women less than 50 years of age who carry BRCA-1 or BRCA-2 gene mutations 
or have a very strong family history of breast cancer (NBOCC Category 3)3

assessment in women with a new breast cancer diagnosis for:
• Assessment of extent of disease (local staging) in women with a recent breast cancer diagnosis
•  The role of MRI in this situation is controversial. It can estimate tumour size and diagnose unsuspected multifocality/multicentricity 

with a high sensitivity, however, it may lead to more extensive surgery without definite evidence of benefit6

•  Screening the contralateral breast for cancer in women with a recent (ipsilateral) breast cancer diagnosis. The role of MRI in this 
scenario is also uncertain11

Other uses
•  Assessing the integrity of breast prosthesis – where there is concern about rupture of breast prostheses following augmentation, 

MRI is a useful test to assess the integrity of implants. MRI has not been evaluated as a screening test for breast cancer in 
women with implants 

•  Assessment of the breast in occult primary breast cancer – rarely, breast cancer presents with malignant lymph nodes in the axilla 
(with positive staining for oestrogen receptors, suggesting metastases from a primary breast cancer) but without evidence of 
disease in the breast. When conventional assessment with clinical examination, mammography and ultrasound does not reveal a 
primary, MRI, may add information to guide management options

•  Monitoring response to neo-adjuvant chemotherapy in women with breast cancer – a more recent use for MRI is monitoring 
response to chemotherapy in women with locally advanced breast cancer who are being treated with chemotherapy before or 
instead of surgery. MRI is still being evaluated in this clinical scenario
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alternative to mammography. It must be explained that there is no 
evidence for MRI as a stand alone screening test and there is no 
evidence of benefit in a population other than younger women at 
extremely high risk. 
 Magnetic resonance imaging is not recommended as 
a diagnostic test in women at average age risk. Women with 
symptoms and/or image detected lesions must be assessed with 
the traditional triple test approach of clinical examination, imaging 
(mammography and/or ultrasound) and percutaneous biopsy. In 
experienced hands, triple testing is proven to have a sensitivity of 
99.6%.12

 There is no role for MRI as a work up test for women with 
breast symptoms, except in very specific and uncommon clinical 
scenarios. In these situations MRI may be indicated after review in 
a specialised breast service. These include assessment of integrity 
of breast prostheses (implants) to exclude rupture, and work up of 
women presenting with axillary lymph node metastases suggesting 
occult primary breast cancer (Table 2).

summary of important points 
• There is clear evidence that for screening women at high genetic 

risk of breast cancer, MRI detects additional cancers not seen 
on mammography or mammography plus ultrasound. A MBS 
item number has been introduced for screening MRI for high risk 
women (NBOCC Category 3) less than 50 years of age.

• There is no evidence for MRI as a stand alone screening test for 
women at average risk of breast cancer.

• MRI is used to assess extent of disease in women with a recent 
diagnosis of breast cancer and for the detection of contralateral 
disease occult to conventional imaging. The benefits of MRI in 
this setting are unclear as the relatively high false positive rate 
can lead to additional investigations and detect multifocal and 
multicentric disease of uncertain clinical significance, leading to 
more extensive surgery in some cases. 

• Women presenting with breast symptoms must be investigated 
with the conventional triple test (clinical examination, imaging 
with mammography and/or ultrasound and percutaneous needle 
biopsy). 

• At present, MRI has limited availability as it requires specialised 
equipment and expertise to perform and interpret the test. 
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