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Objective: To determine whether breast MRI-guided
vacuum-assisted biopsy (MRI-VAB) high-risk lesion
histology influences surgical or long-term imaging
follow-up outcomes.

Methods: Patients with imaging-concordant high-risk
findings on 9-gauge breast MRI-VAB between January
2007 and July 2012 who had surgical histopathology or
2year imaging follow-up were retrospectively reviewed.
Results: 90 patients with 99 lesions were included.
Lesions were atypical ductal hyperplasia (ADH) (n = 21),
lobular neoplasia [n = 36; atypical lobular hyperplasia
(ALH) (n = 22), lobular carcinoma in situ (LCIS) (n = 6),
and ALH plus LCIS (n = 8)], and other high-risk lesion (n
= 42; papillary lesions, radial scar, flat epithelial atypia,
atypia unspecified). Of 53 excised lesions, 6 (11%) were
upgraded to invasive cancer or ductal carcinoma in
situ (DCIS). 4 of 21 (19%) ADH lesions were upgraded
to DCIS. 2 of 36 (6%) lobular neoplasia lesions, both

INTRODUCTION

Utilization of MRI of the breast for the detection and
evaluation of breast cancer is increasing."* The sensi-
tivity of breast MRI for the detection of breast lesions
is as high as 100%;>* however, the reported speci-
ficity ranges from 37 to 78%, and there is considerable
overlap in the MRI appearance of benign and malig-
nant lesions. A significant proportion of the suspi-
cious lesions detected on breast MRI are not identified
on MRI-directed ultrasonography and are occult on
mammography. For such lesions, MRI-guided breast
biopsy is the only available method to obtain a tissue
diagnosis.>*%7

combined ALH and LCIS, were upgraded to DCIS, and
invasive lobular carcinoma, respectively. The remaining
46 lesions were managed conservatively with imaging
follow-up: 17 (37%) had mammography only, while 29
(63%) had mammography and MRI follow-up. There was
no evidence of breast cancer development at the site of
MRI-VAB in the cases with only imaging follow-up.
Conclusion: We conclude that the upgrade rate for
high-risk lesions at MRI-VAB at surgical excision is low.
Surgical excision is warranted for ADH and combined
ALH-LCIS lesions. For other lesions, a multidisciplinary
approach to decide on personalized management may
be appropriate.

Advances in knowledge: Surgical excision is warranted
for ADH lesions and combined ALH-LCIS lesions identi-
fied at breast MRI-VAB. A multidisciplinary approach to
patient management of other high-risk lesions may be
appropriate.

Some benign lesions detected on MRI-guided breast
biopsy are considered high risk—i.e. they are associated
with increased risk for future development of malignancy.
The high-risk lesions include atypical ductal hyperplasia
(ADH), lobular neoplasia [atypical lobular hyperplasia
(ALH) and lobular carcinoma in situ (LCIS)], radial scar,
papillary lesions, flat epithelial atypia and mucocele-like
lesions. Surgical excision of high-risk lesions is often recom-
mended because of the possibility of upgrade to malig-
nancy when additional tissue is sampled.®'! However, the
management guidelines for MRI-detected breast lesions
with imaging-concordant high-risk histopathology results
on MRI-guided vacuum-assisted biopsy (MRI-VAB) are
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not currently standardized. Specifically, it is not established
whether such lesions should be surgically excised. Given that the
frequency of breast MRI and MRI-VAB is increasing, knowledge
of the rates of upgrade of MRI-VAB-detected high-risk lesions
to malignancy is important for guiding patient management
decisions.

The purpose of this study was to determine the rates of upgrade
of MRI-VAB-detected high-risk breast lesions to carcinoma at
surgery or on imaging follow-up.

METHODS AND MATERIALS

Lesion selection

With the approval of our institutional review board, consecutive
patients who underwent 9-gauge MRI-VAB at The University
of Texas MD Anderson Cancer Center from 1 January 2007,
to 1 July 2012, were retrospectively identified. The patients’
electronic medical records, including radiology reports and
pathology reports, were reviewed. MRI studies were inter-
preted in conjunction with mammograms and clinical history.
MR images were evaluated and interpreted in accordance with
the American College of Radiology BI-RADS MR lexicon."?
MRI-detected lesions with BI-RADS category 4 or 5 assess-
ment underwent a targeted ultrasound before MRI biopsy at the
discretion of the reporting radiologist. In our practice, if a sono-
graphic correlate is identified, the biopsy is done with ultrasound
guidance. MRI-detected lesions that lack sonographic correlates
or that are better seen on MRI than sonography are subjected to
MRI-guided biopsy.

MRI-VAB-detected lesions with imaging-concordant high-risk
histopathology results on evaluation of the biopsy specimen and
either (1) surgical histopathology results or (2) at least 2 years’
imaging follow-up were included. The mean mammography
follow-up interval after the high-risk MRI biopsy was 5.9 years
(range 1-9.8 years). The mean MRI follow-up was 3.3 years
(range 1-10.6 years). Imaging-concordant high-risk histopa-
thology results included the following: ADH, lobular neoplasia
(ALH and LCIS), radial scar (radial sclerosing lesion, sclero-
elastic lesion, sclerosing papillary lesion, and complex sclerosing
lesion), papillary lesion (benign and atypical), flat epithelial
atypia, and mucocele-like lesion.” The diagnostic pre-biopsy
breast MRI and MRI-VAB images of the patients who met the
inclusion criteria were reviewed by the authors.

MRI-VAB procedure

Early in our MRI-VAB experience, the radiologist who inter-
preted the pre-biopsy breast MRI images performed the
MRI-VAB to ensure biopsy of the correct lesion. However, as
our MRI-VAB volume grew, the radiologist who interpreted the
initial breast MRI clearly annotated the MRI-suspicious lesion
recommended for biopsy on orthogonal plane images, so that
MRI-VAB could be performed by any scheduled breast radiolo-
gist. In addition, the series and image numbers were marked on
both planes, and the lesion clock position and distance from the
nipple were noted in the report. The above information was also
sent via email to the radiologist performing the biopsy and to the
biopsy technical and scheduling team.
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MRI-VAB was performed on either a 1.5 T (GE Healthcare,
Signa, Little Chalfront, UK) or 3.0 T (GE Healthcare, Signa
Excite HDx, Little Chalfront, UK) MRI unit, depending on
where the initial diagnostic breast MRI was performed and on
unit availability on the day of biopsy. Bilateral 7-channel phased
array breast coil (Open Breast Array Coil, Invivo, Gainesville,
FL) and a fenestrated grid localization system were utilized.
Biopsies were performed using a 9-gauge vacuum-assisted
device (Hologic Inc, MRI ATEC, Marlborough, MA) with the
standard 20 mm aperture in most cases and with the 12 mm
aperture when the compressed breast tissue thickness was less
than 2 cm.

Biopsies were performed by breast imaging fellowship-trained
faculty radiologists and by trainees under their supervision.

Pre-biopsy sagittal images were obtained before and after intra-
venous administration of the same type of contrast agent used
during the initial breast MRI examination (Gadavist or Multi-
hance). Manual calculation from the sagittal images and grid
was used to localize the lesion. After obturator advancement into
the lesion, axial images were obtained to confirm appropriate
positioning of the obturator. Biopsy was performed, and then
axial and, if necessary, sagittal images were obtained to confirm
adequate sampling and lesion removal.

After biopsy was completed, a marker clip was placed, and clip
placement was confirmed with post-biopsy mammography. Any
clip migration noted on mammography was documented in the
biopsy report. After the pathologist reported the histopathology
results, the radiologist who performed the MRI-VAB assessed
histopathology-radiology concordance and issued an addendum
stating whether the imaging and histopathology findings were
concordant or discordant.

All high-risk lesions were reviewed in a multidisciplinary
conference comprising a dedicated fellowship-trained breast
radiologist, dedicated breast pathologist, breast surgeon,
medical oncologist, radiation oncologist and a primary care
provider. Personalized decisions were made regarding excision
vs follow up based on patient’s clinical presentation (screening,
symptomatic workup or known breast cancer), comorbidity,
the adequacy of sampling, lesion size and level of radiological
suspicion.

Data analysis

Data collected included patient age and race/ethnicity, clinical
indication for diagnostic breast MRI, enhancement character-
istics and histopathology results for the lesion biopsied with
MRI-VAB, follow-up imaging type and time after MRI-VAB,
surgery in the same breast as MRI-VAB during the 24 months
after MRI-VAB, upgrade of the MRI-VAB-detected lesion to
carcinoma at surgery, and breast carcinoma development in the
same breast as MRI-VAB during the 24 months after MRI-VAB.
The location of subsequently detected breast carcinoma in rela-
tion to the site of MRI-VAB was determined on the basis of
breast and surgical specimen radiology images and reports, with
clip migration taken into account.
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Table 1. Patient demographics, clinical and lesion character-
istics in 90 patients with 99 high-risk lesions detected on
MRI-VAB

Characteristic
Median age (range), yrs 53 (28-79)
Race/ethnicity
White 71 (71)
Black 10 (10)
Hispanic 13 (13)
Asian 3(3)
Unspecified 2(2)
Indications for diagnostic breast MRI
Screening 25 (25)
Work-up of unresolved imaging findings 12 (12)
Known breast cancer 42 (42)
Ipsilateral breast cancer 22 (22)
Contralateral breast cancer 20 (20)
Assessment of residual cancer after surgical excision 3(3)
Assessment of tumor response to neoadjuvant
chemotherapy 2(2)
Axillary metastasis with unknown primary tumor 1(1)
History of breast cancer 1(1)
Other® 13 (13)
Lesion characteristics
Non-mass enhancement 54 (54)
Mass 39 (39)
Focus 6 (6)
Contrast enhancement kinetics
Washout 32 (32)
Persistent 39 (39)
Plateau 25 (25)
Unavailable 3(3)
Number of samples taken on MRI-VAB, median (range) 12 (4-22)
VAB histopathology
ADH 21 (21)
Lobular neoplasia 36 (36)
ALH 22 (22)
LCIS 6 (6)
Both ALH and LCIS 8(8)
Papillary lesion 22 (22)
Radial scar 11 (11)
Flat epithelial atypia 1(1)
Atypia unspecified 8(8)
Mucocele-like lesion 0 (0)

ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia;
LCIS, lobular carcinoma in situ; MRI-VAB, MRI-vacuum-assisted
biopsy.

Numbers in parentheses are percentages.

?0ther refers to skin thickening, nipple discharge and palpable
findings.

RESULTS

A total of 425 lesions were biopsied with MRI-VAB during
the study period, and 125 (29%) had high-risk histopathology
results. Of these 125 lesions, 26 lesions did not satisfy the study
criteria due to loss of follow-up. A total of 99 lesions in 90 patients
met the inclusion criteria (imaging-concordant high-risk histo-
pathology results on MRI-VAB and either surgical pathology
results or at least 24 months of imaging follow-up).

Patient demographic and clinical characteristics for these 99
lesions are shown in Table 1.

The median patient age was 53 years (range, 28-79). The median
lesion size was 1.0 cm (range, 0.3-8.0 cm). The histopathology
results on MRI-VAB were as follows: ADH, 21 lesions; lobular
neoplasia (ALH and/or LCIS), 36 lesions; flat epithelial atypia,
1 lesion; radial scar, 11 lesions; papillary lesion, 22 lesions; and
atypia unspecified, 8 lesions. Of the 36 lesions with lobular
neoplasia, 22 were ALH, 6 were LCIS, and 8 were combined ALH
and LCIS.

46 lesions included in our analysis had only imaging follow-up,
17 with mammography only, 16 with mammography and 24
months” MRI follow-up, and 13 with mammography and less
than 24 months’ MRI follow-up (Figure 1). The histopathology
results on MRI-VAB of these lesions were as follows: ADH, 5
lesions; lobular neoplasia (ALH and/or LCIS), 15 lesions; flat
epithelial atypia, 1 lesion; radial scar, 9 lesions; papillary lesion,
13 lesions; and atypia unspecified, 3 lesions. Of the 53 lesions
with surgical correlation (Figure 1), histopathology correlation
for the MRI biopsy site was not available for 6 lesions due to
pathology slides being unavailable for review. However, none of
the high-risk lesions that had surgical histopathology correlation
demonstrated surgical discordance.

Of the 53 surgically excised lesions, 18 (34%) were excised per
consensus recommendation at our institution’s multidisciplinary
conference; 18 (34%) were excised at mastectomy for concur-
rent ipsilateral cancer; 7 (13%) were excised during prophy-
lactic mastectomy for concurrent contralateral cancer; 5 (9%)
were excised per the breast surgeon’s recommendation; 2 (4%)
were excised per the pathologist's recommendation; 1 (2%) was
excised for alleviation of bloody nipple discharge; 1 (2%) was
excised when a patient developed contralateral Paget’s disease 2
years after MRI-VAB and underwent bilateral mastectomy; and
1 (2%) was excised when a patient with a history of contralateral
breast cancer and BRCAI mutation chose to undergo bilateral
prophylactic mastectomy after receiving her high-risk benign
MRI-VAB result.

Overall, 6 of 53 (11.3%) lesions were upgraded to invasive cancer
or ductal carcinoma in situ (DCIS) at surgical excision. Of these
six lesions that upgraded to malignancy at surgery, four were
excised per consensus recommendation at the multidisciplinary
conference, one was excised per the breast surgeon’s recommen-
dation, and one was removed during mastectomy for concur-
rent ipsilateral breast cancer. 4 of 21 ADH lesions (19%) were
upgraded to DCIS. 2 of 36 lobular neoplasia (both combined
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Figure 1. Imaging follow-up and surgical management of 99 high-risk benign breast lesions detected on MRI-VAB. MRI = dynamic
contrast-enhanced breast MRI. MRI-VAB, MRI-vacuum-assisted biopsy.

Imaging Follow Up
Only
n=46 (46%)

High-Risk Lesions
n=9%

Surgery
Confirmation
n=53 (54%)

ALH-LCIS) lesions (6%) were upgraded, to DCIS and invasive
lobular carcinoma (Table 2). Imaging findings for a representa-
tive ADH lesion which upgraded to DCIS at surgical excision are
shown in Figure 2.

The upgraded lesions consisted of the following types: one mass,
four non-mass enhancement, and one focus of enhancement.
The median lesion size of the upgraded lesions was 2.4 cm (range
0.4-6 cm). Of the lesions not upgraded, there were 38 masses, 50
non-mass enhancement and 5 foci of enhancement. The median
lesion size was 1.7 cm (range 0.3-8 cm). Neither lesion type (p =
0.37) nor size (p = 0.64) is related to upgrade, however statistical
power is limited by the number of lesion upgrades.

Of the 26 lesions that were excluded due to loss of follow-up, the
distribution of pathologies was similar to the cases included in the
study. The histopathology results on MRI-VAB of the 26 excluded
lesions were as follows: ADH, 4 lesions; lobular neoplasia (ALH
and/or LCIS), 4 lesions; flat epithelial atypia, 1 lesion; radial

Mammography
Only
n=17(37%)

<24 months MRI
n=13 (45%)

Mammography
with MR1
n=29 (63%)

\ =24 months MRI
n=16(55%)

Mastectomy
n=25 (47%)

Surgical Excision
n=28 (53%)

scar, 5 lesions; papillary lesion, 9 lesions; and atypia unspecified,
3 lesions.

Malignancy was diagnosed during imaging follow-up in the
same breast as MRI-VAB in 2 of 90 patients (2 of 99 lesions).
One patient had initial breast MRI for primary breast cancer in
the contralateral breast and then underwent MRI-VAB which
revealed ADH. More than 5 years after MRI-VAB, mammog-
raphy revealed an invasive papillary carcinoma in a different
quadrant in the same breast, 6 cm away from the MRI-VAB
site. The second patient had initial breast MRI for high-risk
screening and underwent MRI-VAB of a suspicious area of
non-mass enhancement which revealed ADH. Surgical exci-
sion was performed and revealed DCIS, and the patient under-
went adjuvant radiation therapy. Annual screening MRI 3 years
later showed an abnormal area of enhancement adjacent to the
post-surgical cavity, and MRI-VAB was performed and revealed
recurrent DCIS.

Table 2. Rate of underestimation of malignancy in 90 patients with 99 high-risk lesions detected on MRI-VAB

Histopathologic diagnosis Lesion frequency No. excised Underestimation rate Cancer at surgery
ADH 21 (21) 16 4/21 (19) 4 (DCIS)
Lobular neoplasia 36 (36) 21 2/36 (6) 2 (1 DCIS, 1 ILC)
ALH 22(22) 13 0/36 (0) 0

LCIS 6 (6) 2 0/36 (0) 0

ALH and LCIS 8(8) 6 2/36 (6) 2 (1 DCIS, 1ILC)
Radial scar 11 (11) 2 0/11 (0) 0
Papillary lesion 22(22) 9 0/22 (0) 0

Flat epithelial atypia 1(1) 0 0/1 (0) 0

Atypia unspecified 8(8) 5 0/8 (0) 0
Mucocele-like lesion 0(0) 0 0/0 (0) 0

ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; DCIS, ductal carcinoma in situ; ILC, invasive lobular carcinoma; LCIS,lobular
carcinoma in situ; MRI-VAB,MRI-vacuum-assisted biopsy..
Numbers in parentheses are percentages.
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Figure 2. A 69-year-old female presented with palpable area
of thickening in left superior breast with no correlate seen on
mammography or sonography. (2A) Sagittal 7;- post-contrast
(subtraction) breast MRI image demonstrates clumped non-
mass enhancement with segmental distribution at 12 o’clock
position, corresponding to area of palpable finding (arrow).
(2B) Axial T; weighted post-contrast image obtained during
MRI-guided vacuum-assisted needle biopsy confirms obtura-
tor position within suspicious lesion targeted for MRI-guided
biopsy (arrow). Histopathology from VAB revealed ADH. Sur-
gical excision was recommended and upgrade to DCIS, inter-
mediate grade involving an area of approximately 2.5 cm,
was revealed at segmental mastectomy. ADH, atypical ductal
hyperplasia; DCIS, ductal carcinomain situ; VAB, vacuum-as-
sisted biopsy.

Of the 99 lesions in our analysis, 33 were in patients who received
chemotherapy and/or radiotherapy within 1 year after MRI-VAB.

Of the 53 lesions with surgical correlation, 21 lesions (40%) in
19 patients received breast cancer treatment within 1 year after
MRI-VAB and 34 lesions in 30 patients were exposed to breast
cancer risk-reducing treatment with selective estrogen receptor
modulators (e.g. tamoxifen and raloxifene) or aromatase inhib-
itors (e.g. exemestane and anastrozole) within 1 year after
MRI-VAB.

Of the 46 lesions with only imaging follow-up, 27 lesions(59%)
in 26 patients were exposed to breast cancer risk-reducing treat-
ment after MRI-VAB. Additionally, 12 (26%) out of the 46 lesions
with only imaging follow-up, were exposed to breast cancer
chemotherapy and/or radiation therapy.

DISCUSSION

In our study, the high-risk breast lesions identified by MRI-VAB
that were upgraded to malignancy at the time of surgery were
ADH (4/21, 19%) and lobular neoplasia lesions with both ALH
and LCIS (2/36, 6%). Our results indicate that surgical excision
of such lesions is warranted. The lack of upgrade of the other
high-risk lesions, including radial scar (radial sclerosing lesion,
scleroelastic lesion, sclerosing papillary lesion, and complex scle-
rosing lesion), papillary lesions (benign and atypical), flat epithe-
lial atypia and mucocele-like lesions, call into question whether
surgical excision of those lesions is necessary.

Although ours is not the first study to determine the incidence of
upgrade to malignancy for MRI-VAB-detected high-risk breast
lesions, our study differs from the preceding studies. These
previous studies had relatively small sample sizes with small

numbers of each type of lesion.”**” Furthermore, there were
differences in definitions of high-risk lesions. The lesion whose
classification most differs between studies is intraductal papil-
loma, which was classified as benign in several studies.>!”2*!
The frequency and upgrade rates of the high-risk lesions ADH,
ALH, LCIS and radial scar have been most frequently assessed.
Many studies have excluded flat epithelial atypia and muco-
cele-like lesions from review.

Studies have shown that ADH is the most common high-risk
lesion identified by MRI-VAB as well as the lesion with the
highest upgrade rate. Reported rates of upgrade to malignancy
for ADH detected at MRI-guided biopsy range from 11 to
57%." In a study reported by Liberman et al'® in 2007 of 237
lesions successfully biopsied with 9-gauge MRI-VAB, ADH
was found in 15 (6%) of the lesions. 13 of these 15 lesions were
surgically excised, and surgery showed DCIS in 5 cases (38%).
The authors concluded that ADH detected by MRI-VAB is an
indication for surgical excision.'® Strigel et al'® identified ADH
in 51 of 482 MRI-detected suspicious lesions and upgrade to
malignancy in 11 of 34 surgically excised lesions (32%), but
these lesions were not biopsied exclusively with MRI-VAB,
and unlike in our study, there was no follow up of the lesions
without surgical correlation to assess future development of
cancer at the biopsy site. A recent study by Verheyden et al**
showed the highest frequency of ADH on MRI-VAB, with 72
ADH lesions in 1509 biopsies and an upgrade rate of 26% (17
of 66 lesions). Our rate of upgrade of ADH to carcinoma is at
the lower end of the range of rates shown by prior studies. Of
the 99 high-risk lesions in our study, 21 (21%) were ADH, and
4 of these cases of ADH (19%) were upgraded at surgery. DCIS
is the most common malignancy that ADH diagnosed at biopsy
has been reported to upgrade,'® similarly all four ADH lesions
that were upgraded at surgery in our series were upgraded to
DCIS.

At MRI-guided biopsy, diagnosis of ALH, LCIS, or combined
ALH-LCIS is less common than diagnosis of ADH. The
frequency of lobular neoplasia in prior studies assessing the rates
of upgrade of MRI-VAB-detected high-risk lesions ranges from 4
to 30%.'** The aforementioned study by Strigel et al'® identified
6 ALH lesions and 3 LCIS lesions among 61 high-risk lesions.
One of the two cases of ALH (50%) and neither of the two cases of
LCIS that were surgically excised were upgraded to malignancy.
In 2014, Heller et al*® reported that 45 of 151 MRI-VAB-de-
tected high-risk lesions (30%) were lobular neoplasia (30 LCIS
and 15 ALH). 8 of the 30 cases of LCIS (27%) and 2 of the 15
cases of ALH (13%) that were surgically excised were upgraded
to malignancy. We found a significantly lower rate of upgrade
to malignancy for lobular neoplasia, 6% (2/36), with upgrade to
carcinoma occurring only in lesions with combined ALH and
LCIS (confirmed at surgery). No lesion in our study with either
ALH or LCIS alone was upgraded to malignancy. Imaging find-
ings from a case of LCIS diagnosed at MRI-VAB in our study are
shown in Figure 3. These results suggest that lesions with both
ALH and LCIS on MRI-VAB should be considered for surgical
excision.
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Figure 3. A 57-year-old female with abnormal screening mammogram. (3A) Diagnostic mammogram spot compression LM view
shows architectural distortion (arrow) at left breast 3 o’clock position. No correlate was identified on sonography. MRI was per-
formed. (3B) Sagittal 7T; weighted post-contrast (subtraction) breast MRI image demonstrates 4.2 cm clumped non-mass regional
enhancement (arrow) at 3 o’clock position, corresponding to area of concern on mammography. (3C) Axial T; weighted post-con-
trast image obtained during MRI-guided vacuum-assisted needle biopsy confirms obturator position within the suspicious lesion
targeted for MRI-guided biopsy (arrow). Histopathology review revealed LCIS focally involving complex sclerosing lesion. Surgical
excision was recommended at multidisciplinary conference. Surgical pathology revealed no upgrade to malignancy. LCIS, lobular

carcinoma in situ.

The frequency and rate of upgrade to malignancy of
MRI-VAB-detected mucocele-like lesions has not previously
been reported. There are limited data on the frequency and
rates of upgrade to malignancy of flat epithelial atypia. Crystal
et al'* found that the frequency of flat epithelial atypia was 1%
(2/161) and no cases were upgraded. Tokazi et al?! found that the
frequency of flat epithelial atypia was 5% (5/102), and 2 lesions
were upgraded. Heller et al'® found that the frequency of flat
epithelial atypia was 11% (16/151), and no cases were upgraded
at surgery. Lamb et al** identified 208 patients with pure flat
epithelial atypia diagnosed by image-guided core needle biopsy
and an upgrade rate to malignancy of 2.4% (5 of 208). Only 13
of these lesions, however, were biopsied with MRI-VAB. Our

study identified a single lesion of flat epithelial atypia that was
not upgraded to malignancy on the basis of imaging follow-up.

Frequencies and rates of upgrade to malignancy for
MRI-VAB-detected radial scar have been evaluated in several
previous studies. Liberman et al*® found a frequency of 1% (1/95
biopsies) with no upgrade. Crystal et al'* found radial scar in 2
of 26 high-risk lesions diagnosed at 9-gauge MRI-VAB that were
subsequently surgically excised and demonstrated no upgrade.
Strigel et al'® identified radial scar in 1 of 482 lesions biopsied
and Rauch et al'® in 6 of 218 lesions biopsied. Neither study
showed upgrade to malignancy of the lesions that were surgically
excised. However, Lourenco et al'® reported an upgrade rate for
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radial scars of 23.1%. Their study identified radial scar in 20 of
446 (4%) MRI-guided biopsies and upgrade to malignancy in 3
of 13 surgically excised lesions. Our study identified 11 radial
scars, none of which were upgraded to malignancy. The afore-
mentioned study by Lourenco et al'® was performed using a
9-gauge vacuum-assisted device with a reported minimum of six
core biopsy samples. In contrast, our study was performed using
a 9-gauge VAB device with a median of 12 core biopsy samples.
The number of core biopsy samples may account for the differ-
ence in upgrade rates. This possibility was suggested by a recent
study by Ferreira et al* that showed lower rates of upgrade of
radial scar with greater number of fragments obtained at biopsy
and lower rates of upgrade of radial scar in lesions subjected to
VAB than in those subjected to core biopsy (rates of upgrade
19.5% overall, 4% for VAB, and 23.9% for standard core needle

biopsy).

Some studies of MRI-VAB-detected high-risk breast lesions
have excluded papillary lesions.>'*!¢2%2! Previous studies have
shown upgrade rates ranging from 0 to 6.7%.'*'®!** The study
with the largest number of papillary lesions identified at the
time of biopsy, by Heller et al,” revealed a frequency of papil-
lary lesions diagnosed by MRI-VAB of 2.62% (30/1145) and an
upgrade rate of 6.7% (2/30). The upgraded lesions were papillary
lesions without atypia. In contrast, none of the papillary lesions
in our study was upgraded to malignancy.

One limitation of our study is the lack of surgical correlation in
46 of 99 cases. However, all of the lesions lacking surgical correla-
tion had at least 24 months of imaging and clinical follow-up,
and of the lesions followed with MRI, 55% (16/29) had a
minimum MRI follow-up of 24 months. There was no evidence
of breast cancer development at the site of MRI-VAB in the cases
with only imaging follow-up, although one patient did develop a
malignancy in the same breast as MRI-VAB in a different quad-
rant, 6 cm away from the biopsy site.

Another limitation is the lack of histopathology correlation for 6
of the 53 lesions that were surgically excised. However, none of
the high-risk lesions that had surgical histopathology correlation
demonstrated surgical discordance.

A final limitation is that we did not exclude breast cancer patients
who received chemotherapy and/or radiation therapy for breast
cancer within 1 year after MRI-VAB or patients at high risk for
developing breast cancer who received risk-reducing treatment.
This treatment may represent a factor in the suppression of breast
cancer development in these patients. This reflects true clinical
practice, where many high-risk lesions are diagnosed concur-
rently in patients diagnosed with breast cancer or are diagnosed
subsequent to chemotherapy or risk-reduction therapies.

CONCLUSIONS

We conclude that in patients with MRI-VAB-detected high-risk
breast lesions, upgrade rate at surgical excision is low. Surgical
excision is warranted for ADH and combined ALH-LCIS. For
other high-risk lesions, a multidisciplinary approach may be
appropriate to decide on personalized management which may
include imaging surveillance or surgical excision based on
patient risk factors, comorbid conditions, and their history of
concurrent breast cancer.
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