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Abstract

Background: Contrast-enhanced breast magnetic resonance imaging (MRI) is highly sensitive for breast cancer. However, adoption of
breast MRI is hampered by frequent false positive (FP) findings. Though ultimately proven benign, these suspicious findings require biopsy
due to abnormal morphology and/or kinetic enhancement curves that simulate malignancy on MRI. We hypothesized that analysis of a series
of FP MRI findings could reveal a pattern of association between certain “suspicious” lesions and benign disease that might help avoid
unnecessary biopsy of such lesions in the future.

Methods: A retrospective chart review identified women undergoing breast MRI between June 1995 and March 2002 with FP findings
identified by MRI alone. Lesions were retrospectively characterized according to an MRI Breast Imaging—Reporting and Data System
lexicon and matched to pathology.

Results: Twenty-two women were identified with 29 FP lesions. Morphology revealed 1 focus (3.5%), 5 masses less than 5 mm (17%),
11 masses greater than 5 mm (38%), 1 (3.5%) linear enhancement, and 11 (38%) non-mass-like enhancement. Kinetic curves were
suspicious in 15 (52%). Histology demonstrated 20 (69%) variants of normal tissue and 9 (31%) benign masses. MRI lesions less than 5
mm (n = 6, 20.5%) were small, well-delineated nodules of benign breast tissue.

Conclusion: Suspicious MRI lesions less than 5 mm often represent benign breast tissue and could potentially undergo surveillance instead
of biopsy. © 2005 Excerpta Medica Inc. All rights reserved.
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Contrast-enhanced breast magnetic resonance imaging
(MRYI) is a highly sensitive test for identifying breast carci-
noma and, to a lesser extent, ductal carcinoma in situ
(DCIS). Further, breast MRI is able to demonstrate malig-
nancy invisible to clinical examination, mammography, and
ultrasound. Therefore, MRI is now used in a variety of
clinical settings to supplement, and in some instances to
precede, more traditional methods of breast evaluation
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[1-3]. Principal criteria for identifying suspicious lesions
with MRI are lesion morphology and enhancement kinetics.

Breast MRI is emerging as the preferred imaging study
for screening women at very high risk for developing breast
cancer and for women with axillary metastases with un-
known primary breast lesions [2]. Nevertheless, clinical
benefit in other settings is more variable. Reasons com-
monly cited for hesitancy in administering the test are high
cost, lack of diagnostic information beyond that obtainable
with a clinical breast examination and conventional imag-
ing, and frequent false positive (FP) findings. FP findings
are particularly problematic and significantly offset poten-
tial benefits from breast MRIL.

FP findings prolong patient evaluation and increase pa-
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tient anxiety. They also typically lead to additional imaging
studies, including ultrasound and repeat MRI. Moreover,
they may lead to unnecessary biopsies and, in some situa-
tions, may even lead to unnecessary mastectomies. If FP
findings were reduced, MRI would be a more useful ad-
junctive diagnostic imaging tool.

This study retrospectively evaluated a cohort of women
who had abnormalities demonstrated solely on MRI that
were subsequently found to represent benign processes by
surgical biopsy. Our goal was to carefully correlate these
false positive MRI findings with histology. The specific aim
was to define a pattern of morphologic characteristics and
kinetic enhancement curves that might more accurately
have predicted the benign processes that were eventually
found. The hypothesis was that by analyzing a series of FP
MRI findings we would be able to reveal an association
between certain “suspicious” lesions based on morphology
and kinetic enhancement and benign breast disease. If this
were demonstrated, lesions with such MRI characteristics
could potentially be approached with close surveillance
rather than biopsy in the future.

Methods

Identification of patient cohort

We performed an institutional review board—approved,
retrospective, chart review within a single surgeon’s prac-
tice between June 1995 and March 2002 to identify women
who underwent breast MRI. Once they were identified, their
individual clinical breast examinations and matched imag-
ing studies were carefully reviewed to determine the subset
of women who had a breast lesion detected solely by MRI
that was interpreted as suspicious but was later proven to
represent benign histology by surgical biopsy. These de-
fined our FP findings.

Once this cohort was identified, histories were reviewed
in detail for chief complaint, physical findings, results from
any and all breast imaging studies, diagnostic procedures,
surgical pathology, and clinical follow-up. The more de-
tailed review allowed us to confirm that women in the study
group had a likely benign ipsilateral clinical breast exami-
nation, standard 2-view screening or diagnostic mammog-
raphy, and focused ultrasound (if performed) with MRI
alone responsible for identifying a suspect lesion. Because
our intent was to determine the full clinical impact of
administering breast MRI, women were also included in the
study even if the MRI suggested a benign finding and the
patient requested a biopsy of this previously occult lesion.
Biopsy results were carefully reviewed to confirm the ab-
sence of atypical hyperplasia, carcinoma-in-situ (CIS), or
other suspicious/malignant findings to exclude women
whose MRI-guided biopsy results might have altered man-
agement recommendations, such as initiation of tamoxifen.

MRI

MRI was performed in a 1.5-T scanner (Echospeed; GE
Medical Systems, Milwaukee, WI). All images were ob-
tained in the prone position. Since the study spanned a
7-year period, there were slight alterations in equipment and
technique. Examinations were performed with non-phased
array surface coil (Medrad, Pittsburgh, PA), and with a
phased array breast coil (MRI Devices, Waukesha, WI).
Whole breast rapid dynamic MR images and high-spatial-
resolution fat-nulled MR images were contemporaneously
acquired by using a combination of dynamic 3-dimensional
(3D) spiral MRI to obtain initial kinetic enhancement curves
during the wash-in phase of gadolinium (GD) contrast.
Intravenous GD (Gadoteridol, Bracco Diagnostics, Prince-
ton, NY or Magnevist, Berlex, Berlin, Germany) at a dose
of 0.1 mmol/kg was infused as a rapid bolus at a rate of 2
to 3 mL/s using a power injector (Spectris, Medrad). Im-
mediately following this injection, high-spatial-resolution
transfer (3DSSMT) imaging was done to collect informa-
tion regarding morphology followed by additional dynamic
3D spiral MRI to obtain delayed kinetic enhancement
curves.

All MRI scans in this report were performed prior to the
development of a standardized reporting system. Accord-
ingly, it was necessary to retrospectively review all MRI
scans and classify lesions using a standardized lexicon. We
used a modification of the recently developed, American
College of Radiology (ACR) MRI Breast Imaging—Report-
ing and Data System (BI-RADS) lexicon [4]. MRI findings
were retrospectively classified into 5 morphologic subtypes:
foci (entities <2 mm), masses less than 5 mm, masses =5
mm, linear enhancement, and non—mass-like enhancement.
Kinetic enhancement curves were coded based on initial and
delayed enhancement patterns. These curves were classified
as highly suspicious (rapid initial uptake with washout or
plateau), indeterminate suspicion (rapid initial uptake with
sustained late phase), or low suspicion (slow uptake with a
persistent late phase).

At a minimum, each patient discussed the suspicious
findings seen on breast MRI with their surgeon (F.M.D.).
Other members of each patient’s health care team partici-
pated in this decision making process to a greater or lesser
degree. In the early part of the study period, an MRI wire-
localized surgical biopsy was the initial management rec-
ommendation for lesions interpreted as indeterminate or
suspicious by radiologists specializing in breast MRI. Dur-
ing the latter part of the study period, we recommended that
suspicious MRI lesions be evaluated with focused ultra-
sound prior to MRI-guided wire-localized biopsy. Others
have shown that focused ultrasound can often identify dis-
crete MRI lesions [5]. These can then be managed more
expeditiously with ultrasound-guided percutaneous biopsy
or ultrasound-guided wire localization biopsy. Women in
the current study had lesions that were not seen on ultra-
sound and, accordingly, were encouraged to pursue MRI-
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