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Table 1. Prospective Non-Randomized Studies of Breast MRI
Screening in High-Risk Patients
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Table 2. Sensitivity of Imaging in High-Risk Screening

Cancers by MRI
Study MMG (%) US (%) MRI (%) only (%)
Kriege, et al. 33 N/A 80 2.2
2004 (Neth)
Warner, et al. 36 33 77 3.0
2004 (Canada)
Leach, et al. 40 N/A 77 2.9
2005 (U.K.)
Kuhl, et al. 33 40 91 3.6
2005 (Germany)
Lehman, et al. 33 17 100 2.3
2007 (U.S.)
Sardanelli, etal. 59 65 94 2.2
2007 (Italy)
Riedl, et al. 50 43 86 3.7
2007 (Austria)

Table 3. Specificity of Imaging in High-Risk Screening

Study Country No MeanAge BRCA(+)
Kriege, et al. Neth (MRISC) 1909 40 (25-70) 18.8%
2004
Warner,etal.  Canada 236 47(25-65) 100%
2004
Leach, etal. UK. (MARIBS) 649 40(35-49) 18.5%
2005
Kuhl, et al. Germany 529 42(30-59) 8.1%
2005
Lehman, etal. U.S.(IBMC) 171 46(25-72) 43%
2007

Sardanelli, etal. ltaly (HIBCRIT) 278 46(25-79) 60%
2007
Riedl, et al.
2007

Austria 327 41(22-80) 27.5%

Study MMG us MRI
Kriege, et al. 95 N/A 89.8
2004 (Neth)

Warner, et al. 99.8 96 95.4
2004 (Canada)

Leach, etal. 93.0 N/A 81.0
2005 (U.K.)

Kuhl, et al. 96.8 90.5 97.2
2005 (Germany)

Lehman, et al. 50%PPV 25%PPV 43%PPV
2007 (U.S.)

Sardanelli, et al. T7%PPV 65%PPV 63%PPV
2007 (Italy)

Riedl, et al. 98 98 92
2007 (Austria)
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Table 4. Recommendations for Breast MRI Screening as an Adjunct to Mammaography

(Cited from CA Cancer J Clin 2007;57:75-89)

Recommend Annual MRI Screening (Based on Evidence*)
BRCA mutation
First-degree relative of BRCA carrier, but untested

Lifetime risk ~20-25% or greater, as defined by BRCAPRO or other models that are largely dependent on family history

Recommend Annual MRI Screening (Based on Expert Consensus Opinion ')

Radiation to chest between age 10 and 30 years
Li-Fraumeni syndrome and first-degree relatives

Cowden and Bannayan-Riley-Ruvalcaba syndromes and first-degree relatives

Insufficient Evidence to Recommend for or Against MRI Screening

Lifetime risk 15-20%, as defined by BRCAPRO or other models that are largely dependent on family history
Lobular carcinoma in situ (LCIS) or atypical lobular hyperplasia (ALH)

Atypical ductal hyperplasia (ADH)

Heterogeneously or extremely dense breast on mammography

Women with a personal history of breast cancer, including ductal carcinoma in situ (DCIS)

Recommend Against MRI Screening (Based on Expert Consensus Opinion)

Women at <15% lifetime risk

*Evidence from nonrandomized screening trials and observational studies.

"Based on evidence of lifetime risk for breast cancer.

fPayment should not be a barrier. Screening decisions should be made on a case-by-case basis, as there may be particular factors to sup-

port MRI. More data on these groups is expected to be published soon.
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Breast MRI in Screening of Breast Cancer
Hak Hee Kim*, Hee Jung Shin*

'Department of Radiology and Research Institute of Radiology,
University of Ulsan College of Medicine, Asan Medical Center, Korea

Magnetic resonance imaging (MRI) of the breast is one of the most promising emerging technologies for
breast evaluation. It offers not only objective cross-sectional morphology of a lesion but also functional infor-
mation such as tissue diffusion, perfusion and enhancement kinetics. It is the most sensitive modality that is cur-
rently available for the detection of primary or recurrent invasive breast cancer. Although this technique has
been shown to be an exceedingly powerful diagnostic tool, it is still not usually used in clinical practice, as com-
pared with other applications of MRI. Its main limitations are its cost, availability, the lack of standardization of
acquisition techniques, the low specificity and high false-positive rate, and availability of MR-guided biopsy to
manage lesions that are visible on breast MR images alone. So, its application should be restricted to selected in-
dications. Recent clinical trials have demonstrated that breast MRI can significantly improve the detection of oc-
cult breast. Breast MRI may be indicated in the surveillance of women with high risk to breast cancer. The
American Cancer Society (ACS) issued new screening MRI guidelines in April 2007 that there was sufficient ev-
idence to support screening of very high-risk women with MRI in addition to mammography. Women in this
population included BRCA mutation carriers, women who received chest irradiation for treatment of
Hodgkin’s disease anytime between the ages of 10 and 30, and those with a lifetime risk of developing breast
cancer of approximately 20% to 25%. For women with a 15% to 20% lifetime risk, the ACS stated that there
was insufficient evidence either for or against MRI screening. MRI screening was not recommended at the cur-
rent time for routine screening of women with less than a 15% lifetime risk. The recommendations for breast
screening MRI will continue to evolve in the future.
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