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Abstract

Objective—The purpose of this study was to determine MRI screening recommendations and the 

subsequent outcomes in women with increased risk for breast cancer evaluated by oncology 

subspecialists at an academic center.

Patients and Methods—Patients evaluated between 1/1/2007– 3/1/2011 under diagnosis codes 

for family history of breast or ovarian cancer, genetic syndromes, lobular carcinoma in situ or 

atypical hyperplasia were included. Patients with a history of breast cancer were excluded. 

Retrospective review of prospectively acquired demographics, lifetime risk of breast cancer and 

screening recommendations were obtained from the medical record. Retrospective review of the 

results of prospectively interpreted breast imaging examinations and image-guided biopsies were 

analyzed.

Results—282 women were included. The majority of patients were premenopausal with a 

median age of 43. Most (69%) were referred due to a family history of breast or ovarian cancers. 

MRI was recommended for 84% of patients based on a documented lifetime risk > 20%. Most 

women referred for MRI screening (88%) were compliant with this recommendation. A total of 

299 breast MRI examinations were performed in 146 patients. Biopsy was performed for 32 (11%) 

exams and 10 cancers were detected for a PPV of 31% (based on biopsy performed) and an overall 

per exam cancer yield of 3.3%. Three cancers were detected in patients who did not undergo 

screening MRI. The 13 cancers were Stage 0-II; all patients were without evidence of disease with 

a median follow-up of 22 months.

Corresponding Author: Kari B. Wisinski, MD, Address: 1111 Highland Avenue, WIMR 6033, Madison, WI 53705. 
kbwisinski@medicine.wisc.edu, Phone: (608) 262-2876, Fax: (608) 265-6905. 

Conflict of Interest/Disclosures: All authors report no relevant financial conflicts of interest.

HHS Public Access
Author manuscript
Breast J. Author manuscript; available in PMC 2015 November 01.

Published in final edited form as:
Breast J. 2015 May ; 21(3): 246–253. doi:10.1111/tbj.12396.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusion—In a cohort of women seen by breast subspecialty providers, screening breast MRI 

was recommended according to guidelines, and used primarily premenopausal women with a 

family history or genetic predisposition to breast cancer. Adherence to MRI screening 

recommendations was high and cancer yield from breast MRI was similar to that in clinical trials.
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Introduction

Multiple genetic and non-genetic factors are associated with an increased lifetime risk of 

breast cancer, with the greatest risk from the highly penetrant breast cancer susceptibility 

genes BRCA1 and BRCA2. Other risk factors include family history and non-genetically 

derived risk factors including a personal history of atypical hyperplasia or lobular carcinoma 

in situ (LCIS), previous chest wall radiation, increased mammographic breast density and 

increased lifetime exposure to estrogen (i.e. early menarche, nulliparity, late menopause or 

use of combined modality hormone replacement therapy)(1-5).

Studies have shown that implementing more intensive surveillance for women at increased 

risk for breast cancer may lead to earlier cancer detection and improved outcomes (6, 7). In 

particular, this may be most important for premenopausal at-risk women, for whom 

mammography may have lower sensitivity due to higher mammographic density (8). In 

2007, the American Cancer Society (ACS) released guidelines recommending the addition 

of annual breast magnetic resonance imaging (MRI) screening to annual mammographic 

screening based on breast cancer risk stratification. The addition of MRI is recommended 

for women with a known BRCA gene mutation and their untested first-degree relatives as 

well as women whose lifetime risk of breast cancer is estimated at 20-25% or higher based 

on models largely dependent on family history. Also included in this high-risk group are 

women who had radiation therapy to the chest between ages 10 and 30 and those with other 

familial genetic syndromes known to strongly increase risk for breast cancer (9). Although 

LCIS and atypical hyperplasia are associated with a significantly elevated future risk of 

breast cancer (10), the 2007 ACS guidelines stated that there was insufficient evidence to 

recommend for or against MRI screening in this patient population. Instead, MRI use should 

be decided on a case-by-case basis, based on factors such as age, family history, 

characteristics of the biopsy, breast density, and patient preference (9).

There are limitations in the available evidence for screening breast MRI in high risk patients. 

These studies have been substantially different in eligibility criteria, study design and MRI 

technique, and the initial risk stratification and recommendations for MRI screening from 

providers has not been routinely reported (11-16). In particular, little is known regarding 

how breast MRI is actually being employed in high risk patients. The purpose of this study 

was to evaluate MRI screening recommendations based on breast cancer risk stratification, , 

adherence to MRI screening and outcomes including biopsy rate, and cancer detection in 

women with an increased risk for breast cancer evaluated by a heterogeneous group of 
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breast cancer providers, including breast surgeons, medical oncologists and dedicated nurse 

practitioners at a single large academic institution.

Materials and Methods

Study Population

After obtaining an Institutional Review Board (IRB) approval for this Health Insurance 

Portability and Accountability Act (HIPPA) compliant study, we identified women with an 

increased risk for breast cancer seen in the University of Wisconsin Cancer Center Clinics 

(breast clinic, medical oncology, gynecologic-oncology, or breast surgery) from January 1, 

2007 through March 1, 2011. The study start date of January 1, 2007, was selected to 

coincide with the ACS recommendations for breast MRI screening published in February, 

2007 (9). Patients were included if they were seen by a UW breast center nurse practitioner, 

medical or surgical oncologist with a diagnosis code of a family history of breast or ovarian 

cancer, personal or family history of genetic susceptibility to malignant neoplasm, LCIS, or 

atypical ductal or lobular hyperplasia. Patients with a diagnosis code for invasive breast 

cancer or ductal carcinoma in situ prior to the first encounter were excluded.

Study Design

A retrospective chart review of medical records was performed to obtain demographic 

information (age, ethnicity and breast cancer risk factors including genetic testing results); 

documented model-calculated lifetime risk of breast cancer; screening recommendations; 

surveillance methods and outcome; risk reduction recommendations and patients' selection 

of recommended chemoprevention, and risk reduction surgeries. Data was recorded through 

5/31/2012, This date was at least 12 months from the latest time for patients' eligibility and 

allowed evaluation of patients' adherence to screening recommendations and outcomes. For 

patients diagnosed with cancer during the study timeframe, we obtained data on tumor type, 

cancer stage, receptor status, type of therapy and outcome from the medical record.

MRI Cohort

Patients with at least one screening MRI prior to 5/31/2012 were included in the MRI 

cohort. Results of breast imaging (including breast MRI, diagnostic and screening 

mammography, and image-guided biopsies) were obtained from a structured reporting 

system (PenRad™ Technologies Inc., Buffalo, MN). The imaging studies were interpreted 

and assessed according to the American College of Radiology (ACR) Breast Imaging 

Reporting and Data System (BI-RADS) lexicon (17). The following final assessment 

categories were assigned: BI-RADS Category 1, Negative; BI-RADS Category 2, Benign; 

BI-RADS Category 3, Probably Benign Finding; BI-RADS Category 4, Suspicious 

Abnormality; and BI-RADS Category 5, Highly Suggestive of Malignancy. Image-guided 

biopsies were recommended for all suspicious lesions (BI-RADS Category 4 and 5). 

Probably benign lesions (BI-RADS Category 3) were typically managed with a short-term 

follow-up MRI.

Ehsani et al. Page 3

Breast J. Author manuscript; available in PMC 2015 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Breast MRI Technique

All study examinations were performed on a 1.5-T GE scanner (GE Healthcare, Waukesha, 

WI) using a dedicated breast coil (7 or 8 Channel, Invivo, Peawaukee, WI 1/2007 through 

1/2011; 8 Channel Sentinelle, Hologic, Inc., Bedford, MA, 2/2011 through 5/2012). 0.1 

mmol/kg of gadolinium contrast (gadodiamide (Omniscan), GE Healthcare, Inc., Princeton, 

NJ from 2007-2008 and gadobenate dimeglumine (MultiHance), Bracco Diagnostics, Inc., 

Monroe Township, NJ 2008 to 2010) was hand or power-injected at 2 cc/second followed by 

a 20 cc saline flush. From 1/2007 through 8/2011, a primarily sagittal imaging protocol was 

used. Pre-contrast sequences included a 3-plane localizer, sagittal T2-weighted 2d fast spin 

echo (FSE) with fat saturation (TR=5600 msec; TE=120 msec; Echo train length [ETL] 

=14) and diffusion weighted imaging (B=0; B=1000) of each breast. Bilateral, simultaneous 

sagittal T1-weighted 3d spoiled turbo gradient echo imaging was performed using Volume 

Imaging for Breast Assessment (VIBRANT) parallel imaging (GE Healthcare) with and 

without fat-saturation prior to contrast administration, and eight times following contrast 

injection with approximately 70 second temporal resolution. Delayed high-resolution axial 

and sagittal T1-weighted with fat saturation VIBRANT sequences were also obtained. In 

August 2011, the protocol transitioned to an axial protocol including the following pre-

contrast sequences: 3-plane localizer, bilateral axial T2-weighted 2d FSE with fat saturation 

(TR=4000 msec; TE=85 msec; ETL=16) and bilateral axial 3d T1-weighted VIBRANT 

sequences with and without chemical fat saturation. Post-contrast T1-weighted VIBRANT 

sequences were repeated three times with approximately 180 second temporal resolution 

(TR=6.8 msec; TE 3.3=msec; flip angle 10°).Computer Aided Evaluation (DynaCAD, 

Invivo, Gainesville, FL 1/2007 through 1/2011; Aegis, Hologic, Inc., Bedford, MA 2/2011 

through 5/2012) was performed for temporal kinetic evaluation and creation of reformats, 

including subtraction and maximum intensity projection (MIP) images. MRI-guided 

biopsies were performed using a 9-gauge vacuum assisted breast biopsy device (Suros 

ATEC, Hologic, Inc.).

Breast MRI Interpretation

Breast MRI examinations were prospectively interpreted by breast imaging specialists and 

interpretation criteria, assessments, and recommendations were based on the ACR BI-RADS 

lexicon as described above. Examinations were interpreted in conjunction with the patient's 

clinical history and other breast imaging studies, when available, including mammography 

and ultrasound. Breast MRI examinations given an initial assessment of BI-RADS Category 

0 with a recommendation for additional imaging were retrospectively reviewed and assigned 

a final MRI BI-RADS assessment of 1–5 based on results of follow-up imaging 

examinations. Imaging outcomes were determined by one year follow-up. If biopsy was 

performed, the pathology result was recorded as described above.

Statistical Analysis

The data were entered into a computerized spreadsheet (Microsoft Excel 2010). Descriptive 

statistics were utilized for data summary. Statistical significance was tested using chi-square 

or student's T tests with a p value of less than 0.05 considered statistically significant. The 

positive predictive value (PPV) for screening breast MRI was calculated per ACR BI-RADS 
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as follows: PPV2 (biopsy recommended) reflects the percentage of all examinations 

recommended for biopsy or surgical consultation (BI-RADS Categories 4 and 5) that 

resulted in a tissue diagnosis of cancer within one year and was calculated as the number of 

true-positive findings divided by the number of cases recommended for biopsy; PPV3 

(biopsy performed) reflects the percentage of all known biopsies done as a result of positive 

examinations (BI-RADS Categories 4 and 5) that resulted in a tissue diagnosis of cancer 

within one year and was calculated as the number of true-positive findings divided by the 

number of biopsies. The cancer yield was calculated on a per examination basis as the 

number of cancers diagnosed (maximum of one per examination) divided by the number of 

breast MRIs performed, and on a per patient basis as the number of cancers diagnosed 

divided by the number of patients screened with breast MRI.

Results

A total of 282 women were included (Table 1). The median age was 43 years (range, 20-75 

years) and the majority (71%) of women were premenopausal. The primary reason for 

referral to a subspecialist was a family history of breast or ovarian cancers (69%). A family 

or personal history of deleterious mutations in breast cancer susceptibility genes was the 

primary reason for referral in 7% of the patients. Although 68 patients (24%) were referred 

for other reasons, most of them (80%) also had a family history of breast or ovarian cancer. 

Overall, 95% of the patients (269 of 282) had a family history of breast or ovarian cancer. 

Mean number of relatives with breast cancer was two (range 0-9) and 77% (218 of 282) of 

all patients had at least one first degree relative with breast cancer. Median age of the 

youngest family member with breast cancer was 42 years (range 19-80). Genetics consult 

was recommended and performed in 221 of 282 patients (78%). Of the 282 patients, 39 

(14%) had a family history of a genetic susceptibility to breast cancer. Thirty of 282 patients 

(11%) were confirmed to have a gene mutation. Of the 13 of 282 patients with no family 

history of breast or ovarian cancer, one had a family history of hereditary diffuse gastric 

cancer syndrome (CDH1 mutation), one had a history of Hodgkin's lymphoma and mantle 

radiation therapy and the remaining 11 patients were seen due to lobular carcinoma in situ 

(LCIS) or atypical ductal or lobular hyperplasia (ADH/ALH).

Lifetime risk of breast cancer was estimated based on IBIS (Tyrer-Cuzick) or Claus models 

(18, 19) in the majority of the patients and documented in 211 of 282 charts (75%) as part of 

their subspecialty care (Figure 1). Of the 211 patients with a documented lifetime risk 

estimate, 146 patients were estimated to have a lifetime risk of breast cancer of 20% or 

higher. MRI was recommended for 123 of these 146 (84%) patients. For the 23 patients with 

a lifetime risk > 20% who were not recommended to have breast MRI, reasons included: 

young age compared to family history (1 patient), history of risk reduction bilateral 

mastectomies (4 patients), kidney transplant (1), change in calculated risk over time (4 

patients) and unknown reasons (13 patients). A total of 108 patients of 123 (88%) were 

compliant with the MRI recommendations and underwent at least one screening MRI. Of the 

15 patients who were recommended but did not undergo an MRI, one patient was diagnosed 

with breast cancer and underwent surgery prior to MRI, one had the MRI outside of the 

study window, one MRI was declined by insurance, 4 patients declined and a further 8 

patients were considering it or were lost to follow-up. Of the 211 patients with a 
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documented risk assessment, 65 patients were estimated to have a lifetime risk of <20%. Of 

those, 13 patients underwent MRI screening. These 13 women had an average of 2.2 family 

members with breast cancer. The mean age of the youngest relative at the time of cancer 

diagnosis was 44 (range of 30-80). Five patients of the 13 (38%) had a calculated life time 

risk of 18-19% and 4 patients had a personal history of LCIS or atypical hyperplasia in 

addition to positive family history, which was felt to contribute enough to warrant MRI 

screening.

Seventy-one of 282 patients did not have a documented lifetime risk in the chart, and 25 of 

these patients underwent at least one screening breast MRI. Family history of BRCA 

mutation was the indication for MR imaging in 2 women. The rest of these patients had a 

family history of breast cancer, with 84% having at least one first-degree relative with breast 

cancer. On average, each woman had 2.9 family members with breast cancer with a mean 

age of 38 at the time of cancer diagnosis.

The MRI cohort includes a total of 146 patients who underwent at least one screening MRI 

during the study window (see Figure 1). The patients within the MRI cohort were younger 

than patients who did not have breast MRI (mean age 41 vs. 46, p=0.0002). More patients in 

the MRI cohort were premenopausal (84% in MRI cohort vs. 56% in no-MRI cohort, p 

<0.0001). The patients in the MRI cohort were more likely to have a documented risk 

calculation in the chart comparing to the no-MRI cohort (83% vs. 66%, p = 0.0012). 

Personal history of genetic mutations predisposing to breast cancer was significantly more 

common within the MRI cohort (15% vs. 6% in no-MRI cohort, p = 0.01). Family history of 

genetic mutations was reported in 17% and 10% patients within the MRI and no-MRI 

cohorts respectively, however this difference was not statistically significant (p = 0.09). In 

the MRI cohort family members were generally diagnosed with breast cancer at a younger 

age (mean age of the youngest relative was 40 years vs. 45 years in no-MRI cohort, 

p=0.00002).

In total, 299 MRI examinations were performed in the 146 patients screened with breast 

MRI (Figure 2). A median of two MRI examinations per patient were performed (range of 1 

to 6 examinations per patient). Final BI-RADS Assessment Categories were: BI-RADS 1 or 

2, 234 exams (78%); BI-RADS 3, 31 exams (10%); BI-RADS 4 or 5, 34 exams (11%). Two 

of 31 patients with a probably benign, BI-RADS Category 3 assessment elected for MRI-

guided biopsy, both with a benign result. Of those patients with a recommendation for 

biopsy (BI-RADS Category 4 or 5), 32 patients had a biopsy performed and 10 were 

diagnosed with cancer (9 invasive carcinomas and one DCIS). All patients with a MRI 

detected breast cancer had a negative mammogram within the preceding 11 months. PPV2 

for a biopsy recommendation was 29% and PPV3 for biopsy performed was 31%. Cancer 

yield per the number of screening MRI examinations performed was 33 cancers per 1000 

examinations. Cancer yield per number of patients screened (including those with multiple 

screening rounds) was 68 cancers per 1000 patients (Table 2).

A total of 13 cancers were detected in 282 patients during the study: 10 with MRI, one with 

mammography, one with ultrasound (performed for short interval follow-up of a previous 

ultrasound finding), and one was patient-detected. All cancers were Stage 0 – II. All patients 
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were without evidence of disease with median follow-up of more than 18 months (range 

10-36 months). Table 3 shows the characteristics of the patients with a detected breast 

cancer.

A total of 40 patients (14%) had a history of LCIS, ADH or ALH, with the majority of these 

patients (72%) also having a family history of breast cancer. Median age in this group was 

49 years (range of 35 to 75) and 47% of them were premenopausal. Of these 40 women, 11 

underwent MRI screening mainly due to increased risk of developing breast cancer 

regardless of the history of LCIS or atypical hyperplasia. Two cancers were detected by 

screening MRI in these patients. One was initially referred due to LCIS and family history 

and was found to be a BRCA2 mutation carrier and underwent screening MRI. The second 

patient had atypical hyperplasia and one first degree family member with a post-menopausal 

breast cancer. She underwent screening MRI due to estimated lifetime risk of 43% based on 

Gail model, rather than IBIS or Claus models.

Chemoprevention was discussed with 156 of 282 (55%) and started in 16 patients. Six of 

these 16 patients subsequently stopped before 5 years. Risk reduction surgeries including 

bilateral mastectomy or oophorectomy were primarily discussed with women with known 

BRCA mutations. A total of 25 patients (8.9%) underwent at least one risk reduction 

surgery, 19 of whom had a gene mutation.

Discussion

In this study we demonstrated that subspecialty providers evaluating women at risk for 

breast cancer recommend MRI screening appropriately to those women who meet the ACS 

guidelines. MRIs were largely recommended in premenopausal women at high risk for 

developing breast cancer based on current breast cancer risk assessment models. 

Furthermore, 88% of women referred for MRI screening were compliant with this 

recommendation.

Since 2007 when the ACS published the guidelines recommending annual MR imaging in 

addition to mammography in high-risk women, few studies have investigated providers' 

ability to select patients or patients' adherence to the recommendations. A recent 

observational cohort study of community MRI use indicated that approximately half of 

patients receiving screening breast MRI had a lifetime risk of breast cancer of less than 15%.

(20) Another separate retrospective community-based study indicated that only 21% of 

patients undergoing screening breast MRI met the ACS guidelines.(21) Regarding 

adherence, in the American College of Radiology Imaging Network (ACRIN) 6666 trial of 

high-risk women with mammographically dense breasts being screened with breast 

ultrasound followed by MRI, 42.1% of the women declined MRI screening(22). In contrast, 

previous studies examining women visiting genetic counseling clinics or women from 

BRCA1/2 mutation families show relatively high adherence (67–90%) to clinical breast 

exam (CBE) and mammography screening recommendations (23, 24). Our study 

demonstrates that in at-risk women identified by oncology subspecialty providers, MRI is 

recommended primarily to patients meeting guidelines and that adherence to MRI 

recommendations is high.
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MRI has consistently demonstrated higher sensitivity for detecting breast cancer comparing 

to mammography or ultrasound in women at high risk for developing breast cancer. Across 

studies, the mean cancer yield owing to the addition of breast MRI to screening was 22 per 

1000 patients imaged (25). Additionally, 3-16% of screened patients received a 

recommendation for biopsy based on MRI findings. Among biopsies performed, the positive 

predictive value for malignancy ranged from 17% to 89% with a mean of 45% (25, 26). In 

our study, 52% of the cohort underwent at least one screening MRI. The majority of MRI-

screened patients (84%) were premenopausal – a cohort in whom mammographic density is 

often a concern. Biopsy was recommended following 34 (11%) examinations; this is similar 

to the rates seen in other studies. The positive predictive value for biopsy performed was 

31%, thus within the desirable positive biopsy rate range (25% to 40%) recommended by the 

American College of Radiology. The overall added cancer yield was 3.3% per exam and 

similar to prior published results (6, 13, 26-27). These results demonstrate that MRI 

screening is beneficial in a real world population at high risk for breast cancer, and that MRI 

screening in this patient population has a high diagnostic yield with an acceptable positive 

biopsy rate outside a clinical trial.

It should be noted that our patient population was different from those in previously 

published studies. They were a heterogeneous group of patients evaluated due to high risk of 

developing breast cancer. For instance, we included a total of 40 patients (14%) who had a 

history of LCIS, ADH or ALH. Even though most of them also had a family history of 

breast cancer, these patients were slightly different from the rest of cohort. They were older 

and less than half of them were premenopausal. Patients with LCIS have a 20-25% lifetime 

risk of developing breast cancer after 20 years (10); however, due to lack of published 

evidence, the 2007 ACS guidelines for screening breast MRI advised that MRI screening in 

these patients should be decided on a case-by-case basis with consideration of other risk 

factors and patient preference (9). However, the 2009 National Comprehensive Cancer 

Network guidelines indicate that annual MRI be considered for women with LCIS as an 

adjunct to mammography and clinical examination (28). Based on few retrospective studies 

in patients with LCIS, MR imaging resulted in 3.7% to 4.5% incremental cancer detection 

rate (29-31). In our study a total of 11 out of 40 patients with LCIS or atypical hyperplasia 

(27%) underwent MR screening, mainly based on the other risk factors. Breast cancer was 

detected in 2 patients (18%), one being a BRCA carrier. In our practice we do not 

recommend routine use of screening MRI in all patients with LCIS, but these data support 

that further prospective studies are needed to determine the impact of MR screening in this 

patient population.

Our study had several limitations. This was a retrospective chart review. Our patients were 

primarily Caucasians and the sample size was modest for a screening study. Despite routine 

recommendations, follow-up exams and imaging timeframes varied among the patients. 

Estimated risk of breast cancer was not documented in all charts and different risk 

assessment models were used. It is noteworthy that since 2010, high risk patients at UW 

Breast Center are seen in our dedicated, multidisciplinary UW Breast Cancer Prevention, 

Assessment and Tailored Health Screening (PATHS) Clinic. Since that time, documentation 

of breast cancer risk assessment using validated tools is documented in all cases.
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Conclusion

In a cohort of women seen by breast subspecialty providers at a single academic center, 

screening breast MRI was recommended according to ACS guidelines resulting in MRI 

screening in primarily premenopausal women with a family history or genetic predisposition 

to breast cancer. Adherence to MRI screening recommendations was high. Our data 

demonstrates similar cancer yield from breast MRI screening compared to clinical trials of 

high risk women. In addition, the positive predictive value for biopsy performed of 31% is 

acceptable and within the range recommended by ACR-BI-RADS for mammography of 

25-40% and consistent with rates in the MRI literature.

These results reinforce prior recommendations from prospective clinical trials for 

supplemental screening with breast MRI in conjunction with mammography in women at 

high risk for breast cancer.
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Figure 1. Total patients and MRI-screened cohort
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Figure 2. Number of MRIs per patient
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Table 1
Baseline patient characteristics

Characteristic All patients (N=282)

Median age in years (range) 43 (20-75)

 20-29 33 (12%)

 30-39 72 (25%)

 40-49 97 (34%)

 50-59 58 (21%)

 60+ 22 (8%)

Ethnicity

 Caucasian 272 (96.5%)

 Other 10 (3.5%)

Menopausal status

 Premenopausal 199 (71%)

 Postmenopausal 79 (28%)

Primary reason for referral

 FH of breast or ovarian cancer 194 (69%)

 FH or personal history of a known genetic mutation 20 (7%)

 Breast symptom 19 (7%)

 Abnormal imaging 17 (6%)

 LCIS or atypical hyperplasia 30 (11%)

Family history

 Average number of affected members (range) 2 (0-9)

 Mean age of the youngest relative with breast cancer (range) 42 (19-80)

Calculated lifetime risk of breast cancer of 20% or greater 146 (51%)

Personal history of a genetic mutation 30 (11%)

FH of a known genetic mutation 39 (14%)

FH= Family History; LCIS= Lobular Carcinoma In Situ.
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Table 3
Characteristics of the patients with detected breast cancer

Characteristic MRI cohort
N= 146

No-MRI cohort
N=136

Number of patients diagnosed with breast cancer 10 3

Median age at diagnosis in years (range) 49 (39-62) 61 (39-67)

Premenopausal status at diagnosis 6 (60%) 1 (33%)

BRCA carrier 4 (40%) 2 (66%)

Cancer detection method

 Patient detected 1

 Ultrasound 1

 Mammogram 1

 MRI 10

Stage

DCIS 1 1

I 7 2

II 2

Hormone Receptor positive 7 1

Triple negative 0 2

Surgery

Breast-conserving surgery 5 1

Mastectomy 5 2

Adjuvant Therapy

Chemo 3 2

XRT 6 2

Hormonal 8 2

Median follow-up and status 19 months, NED 36 months, NED

DCIS=Ductal Carcinoma in Situ; XRT= Radiation Therapy; NED=No Evidence of Disease
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Table 4
Characteristics of the patients with LCIS or atypical hyperplasia

Characteristic Patients with LCIS or ALH/ADH
N=40

Median age in years (range) 49 (35-75)

35-44 5 (12.5%)

45-54 20 (50%)

55-64 10 (25%)

65+ 5 (12.5%)

Menopausal status

Premenopausal 19 (47%)

Postmenopausal 20 (50%)

Family history of breast or ovarian cancer 29 (72%)

At least 1 first-degree relative with breast cancer 16 (40%)

Personal history of a known genetic mutation 1 (2.5%)

MRI performed 11 (27%)

Cancer diagnosis 2 (5%)

LCIS=Lobular Carcinoma in Situ; ALH=Atypical Lobular Hyperplasia; ADH=Atypical Ductal Hyperplasia.
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