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ABSTRACT

Background. Our goal was to analyze clinicopathologic
features of patients with atypical ductal hyperplasia (ADH)
diagnosed on directional vacuum-assisted biopsy (DVAB)
targeting microcalcifications to identify factors predicting
the presence of carcinoma.

Materials and Methods. We retrospectively evaluated the
clinical, mammographic, and histologic features of 140
patients with DVAB-diagnosed ADH who underwent
either segmental excision (86.4%) or mammographic fol-
low-up (>2 years; 13.6%). Cases with mass lesions or
ipsilateral cancer were excluded.

Results. In 16 cases, carcinoma was found on excision.
All cases without excision showed no new abnormalities on
mammographic follow-up. Only the amount of calcifica-
tions removed (<95%) significantly correlated with the rate
of upgrade of ADH to carcinoma (P = .037). Significant
histologic predictors of upgrade to carcinoma included
number of terminal duct-lobular units (TDLU; >2)
involved (P = .0306), presence of significant cytologic
atypia suspicious for intermediate or high-grade carcinoma
(P < .0001), and necrosis (P = .0006). Among ADH cases
without significant atypia and/or necrosis, the extent of
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ADH (<2 vs. >2 TDLU involved) was not a significant
predictor of carcinoma (P = 1.0000).

Conclusions. ADH associated with calcifications in the
absence of a mass lesion can be categorized into different
risk groups using a multidisciplinary approach with cor-
relation of histologic and mammographic findings. ADH
lesions with significant cytologic atypia and/or necrosis are
most likely to be associated with carcinoma and should be
excised. ADH without these features, regardless of extent
of involvement, and with >95% removal of the targeted
calcifications, is associated with a minimal risk (<3%) of
carcinoma and may undergo mammographic follow-up
only.

Up to 15% of image-guided core needle biopsies (CNB)
of suspicious breast lesions yield a diagnosis of atypical
ductal hyperplasia (ADH).' > While the diagnosis of ADH
on CNB often results in excision, the identification of
patients who may be spared surgery is an area of active
investigation. ADH is a proliferative, nonobligate precursor
breast lesion and a marker of increased risk for breast
carcinoma.® It is variably defined histologically as (1) a
lesion with some, but not all, of the features of low-grade
ductal carcinoma in situ (DCIS) or (2) a lesion with all the
cytologic and architectural features of low-grade DCIS but
involving no more than one duct or measuring less than
2 mm in diameter.’*® Because ADH may coexist with
DCIS and its distinction from DCIS is partly quantitative, it
is sometimes not possible to distinguish these two lesions
in the limited samples provided by CNB.

The reported prevalence of carcinoma in surgically
excised breast lesions after a CNB diagnosis of ADH has
been variable. The reported rates of carcinoma range from
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11 to 88% for biopsies using a 14-gauge automated needle,
compared with 0-38% for biopsies using a directional
vacuum-assisted biopsy (DVAB) technique with larger
probes (9 or 11 gauge)'1—](),]2,l3,15,l6,18,2()—3(),32—35,39—55 The
advantage of DVAB is that a greater amount of contiguous
tissue can be extracted and sometimes with near-complete
to complete removal of small lesions.®***°° However,
some studies indicate that the chance that a carcinoma
may be missed by a DVAB is still too high to com-
pletely obviate the need for surgical
excision,2:3:57-9:13.14,18,22-25.29,30,32.35.45.46.48-52,60-65

Many studies have examined the histologic characteris-
tics of ADH on CNB to determine features that would
predict carcinoma on excision. Some studies report that the
rate of upgrade to carcinoma can approach 0% when the
targeted calcifications were entirely removed and/or when
ADH involved no more than 2 foci."'*33-*%%% QOthers
report that a micropapillary pattern of ADH and increased
cytologic atypia are significantly associated with carci-
noma.”***%*~7% Mammographic parameters such as size of
the targeted calcification clusters, extent of residual calcifi-
cations after CNB, and volume of tissue extracted, have been
found to be significant predictors of carcinoma 3046771

All of these studies suggest that several clinicopatho-
logic features may be used to predict the presence of
carcinoma and that perhaps not all patients with ADH
diagnosed with CNB require surgical excision. It is diffi-
cult to obtain consensus on the management of ADH
based on previous studies because of the heterogeneity of
the study population, type of biopsy, and type of lesion
targeted. The purpose of our study was to analyze multiple
clinicopathologic features in a large cohort of patients
with ADH who underwent either subsequent segmental
mastectomy or clinical follow-up to identify factors
associated with the presence of cancer. To our knowledge,
our series is one of the largest to date, analyzing the
significance of ADH found on DVABs targeting only
microcalcifications.

METHODS

ADH was identified in 433 of the 4383 patients (9.9%)
who underwent stereotactic DVAB of microcalcifications
at The University of Texas MD Anderson Cancer Center
(MDACC) from 1997 through 2009. Of 417 cases with
slides available for review, 277 cases were excluded after
review for the following reasons: (1) ADH was associated
with a mass lesion or architectural distortion (n = 43), (2)
the patient had a concurrent or remote history of ipsilateral
breast cancer (n = 111), (3) ADH was not associated with
microcalcifications and deemed incidental (n = 22), (4) the

patient underwent total mastectomy (n = 16) (these cases
were excluded because sampling of such cases included
areas other than that sampled by the DVAB), (5) the patient
had less than 2 years of follow-up (n = 61), and (6) the
patient had no follow-up (n = 24). Of the 140 patients in
the study, 121 patients (86.4%) underwent surgical exci-
sion and 19 patients (13.6%) underwent mammographic
follow-up alone (minimum 24 months follow-up). Of these
19 patients, three underwent chemoprevention with either
tamoxifen or raloxifene. This study was approved by the
MDACC Institutional Review Board.

The processing of samples were carried out as previ-
ously described by Sneige et al.”* Biopsy was performed
using DVAB technique with a 14g n=3), 1lg
(n=7175), or 9 g (n = 62) needle. Mammographic char-
acteristics of the calcifications were assessed by a breast
imager (GJW) using the American College of Radiology
Breast Imaging Reporting and Data System (BI-RADS).
The specimen radiographs were evaluated to confirm the
presence of calcifications, and the postbiopsy radiographs
were evaluated for residual calcifications after the DVAB
procedure. For patients who did not undergo excision and
were followed with mammography, absence of a change in
lesion characteristics or absence of a new abnormality on
follow-up was regarded as indicative of a benign lesion.

The patients’ electronic medical records were reviewed.
The risk of carcinoma was calculated in a subset of patients
(n =97) using the Gail model risk assessment tool
(http://www.cancer.gov/bcrisktool/). The model is not
meaningful in patients with a history of breast carci-
noma; therefore, such patients were excluded from the
calculations.

All DVABs were retrospectively reviewed by three
pathologists (CN, CTA, NS), two of whom are dedicated
breast pathologists (CTA, NS). A consensus on the diag-
nosis of ADH was obtained using criteria as described by
Page and Tavassoli.**® The extent of ADH (number of
terminal duct-lobular units [TDLU] or large ducts
involved) was determined as described by Ely et al.*” The
histologic pattern of ADH (micropapillary vs. other), the
presence of significant cytologic atypia suspicious for
intermediate or higher-grade DCIS, and the presence of
necrosis were also noted.

All statistical analyses were done using SAS software
(version 9.1; SAS Institute Inc., Cary, NC). The association
between two categorical variables was evaluated using
Fisher exact test. The difference in the distribution of a
continuous variable between two patient groups was tested
using the Wilcoxon rank-sum test. All tests were two-sided,
and P values less than .05 were considered statistically
significant. When multiple comparisons were performed,
the Bonferroni method was used.
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RESULTS
Clinical and Mammographic Parameters

The study included 140 women, age 39-87 years (med-
ian age, 59.5 years) who presented with microcalcifications
alone and had no associated mass, architectural distortion,
or other lesion. There were 19 women who had clinical and
mammographic monitoring only, with a median follow-up
interval of 62.2 months (range, 29.6—132.9 months). None
of the 19 cases without excision had new lesions or sig-
nificant change in mammographic characteristics during
follow-up (rate of upgrade to carcinoma of 0%). Of the 121
women who underwent surgery, 16 were found to have
carcinoma on excision (rate of upgrade to carcinoma of
13.2%) (14 DCIS, 2 invasive carcinoma).

Clinical variables were evaluated and correlated with
the rate of upgrade to carcinoma upon excision/mammo-
graphic follow-up (Table 1). In 28 cases there was either a
remote or a concurrent history of contralateral breast can-
cer (7 DCIS, 21 invasive carcinoma). Gail model risk
assessment calculations showed no statistical difference in
the likelihood of finding cancer on excision or follow-up
between patients with 5-year risks above or below 3.4%
(P = .114) or between patients with lifetime risks above or
below 18.1% (P = .356). Laterality of the lesion, family
history of breast cancer, and history of contralateral car-
cinoma were also not significant predictors of carcinoma.

The size of the calcification groups detected on mam-
mography ranged from 0.1 to 9.0 cm (median, 0.9 cm).
Four cases were classified as BI-RADS 5, and 136 cases as
BI-RADS 4. A median of eight cores (range, 4-22 cores)
was obtained for each lesion. The percentage of calcifica-
tions removed was significantly different in cases that were
upgraded to carcinoma (range, 20-100%; median, 85%)
and cases that had no carcinoma (range, 10—-100%; median,
90%) (P = .0415). There was also a significant difference
in rates of upgrade to carcinoma between cases with >95%
vs. <95% of calcifications removed (P = .0371). On the
other hand, the number of cores obtained and the needle
size were not associated with the rate of upgrade to car-
cinoma. A comparison of different calcification group sizes
(<0.5 cm, 0.6-2.0 cm, and >2.0 cm) showed no significant
difference in rates of upgrade to carcinoma among these
groups or the extent of ADH (data not shown). In cases
with no residual calcifications, only one showed DCIS on
excision. The core biopsy in this case showed extensive
ADH (>5 foci) with focal necrosis.

Histologic Findings

Histologic variables were evaluated and correlated with
the rate of upgrade to carcinoma (Table 1). These variables

TABLE 1 Correlation of clinicopathologic variables in relation to the
rate of upgrade to carcinoma on excision (n = 121)/mammographic
follow-up (n = 19)

Variable No. of No. of cases Univariate
patients upgraded to P value
carcinoma (Fisher

(% of cases) exact test)

Clinical and mammographic variables

Patient age

<60 years 79 10 (12.7) 7898
>60 years 61 6 (9.8)
Laterality
Left breast 83 9 (10.8) 7934
Right breast 57 7 (12.3)
First-degree relative with breast cancer
Yes 29 6 (20.7) .1004
No 81 7 (8.6)
Race/ethnicity
White 87 11 (12.6) 4356
Black 11 0 (0)
Hispanic 10 1 (10)
Asian 4 1 (25)
History of contralateral carcinoma
Present 28 3 (10.7) 1.0000
Absent 112 13 (11.6)
Gail 5-year risk
<34 50 3(6) 114
>34 47 8 (17)
Gail lifetime risk
<18.1 49 4 (8.2) .356
>18.1 48 7 (14.6)
Size of calcification group
<0.5 cm 47 6 (12.8) .6339
0.6-2.0 cm 64 5(7.8)
>2.0 cm 27 4 (14.8)
No. of cores obtained
<8 76 9 (11.8) 1.0000
>8 64 7 (10.9)
Amount of calcifications removed
<95% 94 14 (14.9) .0371
>95% 42 124
DVAB probe size
14 gauge 3 0 (0)
11 gauge 75 8 (10.7) a
9 gauge 62 8 (12.9)
Histologic variables
No. of TDLUs involved
<2 TDLU 81 5(6.2) .0306
>2 TDLU 59 11 (18.6)
Significant cytologic atypia
Present 20 12 (60) <.0001
Absent 120 4 (3.3)
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TABLE 1 continued

Variable No. of No. of cases Univariate
patients upgraded to P value
carcinoma (Fisher
(% of cases) exact test)
Focal necrosis
Present 5 4 (80) .0006
Absent 135 12 (8.9)
Pattern of ADH
Micropapillary 10 3 (30) .0895
Other 130 13 (10)

ADH atypical ductal hyperplasia, DVAB directional vacuum-assisted
biopsy, TDLU terminal duct-lobular unit or large duct

# 11- vs. 9-gauge biopsies: P = .7913

included the number of TDLUSs involved and the presence
of significant cytologic atypia suspicious for intermediate
or high-grade DCIS, necrosis, and micropapillary growth
pattern. There was a statistically significant difference in
the rate of upgrade to carcinoma between cases involving
<2 TDLU vs. >2 TDLU (P = .0306). In addition, signif-
icant cytologic atypia and necrosis demonstrated a
statistically significant association with carcinoma on
excision/mammographic ~ follow-up (P < .0001 and
P = .0006, respectively). The presence of a micropapillary
growth pattern was not significant (P = .0895).

Four groups were defined in terms of extent (<2 or >2
TDLU) and presence or absence of significant cytologic
atypia and/or necrosis (Table 2) (Figs. 1, 2). An upgrade to
carcinoma occurred in 2 of 74 cases (2.7%) in which ADH
involved <2 TDLU without significant cytologic atypia
and/or necrosis. One case had ADH with a micropapillary
pattern with 90% of calcifications removed by the DVAB
procedure. The second case had only 30% of the calcifi-
cations removed by the DVAB procedure. In cases with
ADH in >2 TDLU but without significant cytologic atypia
and/or necrosis, 1 of 43 cases (2.3%) was upgraded to
carcinoma. While this patient had 95% of her calcifications
removed, excision demonstrated focal DCIS away from the

biopsy site. Overall, in the absence of significant cytologic
atypia and/or necrosis only 3 of 117 (2.6%) cases were
upgraded to carcinoma. In contrast, in the presence of
significant cytologic atypia and/or necrosis up to 13 of 22
(59.1%) were upgraded to carcinoma (P < .0001). In
Table 2, when the extent of ADH was compared among
cases without significant cytologic atypia and/or necrosis,
there was no statistically significant difference in the rate of
upgrade to carcinoma between cases involving <2 TDLU
vs. >2 TDLU (P = 1.0000). These results suggest that the
presence of significant cytologic atypia and/or necrosis,
more than the extent of involvement by ADH, is more
likely to be significantly predictive of carcinoma. Of note,
there was no appreciable difference in the percent calcifi-
cations removed among the ADH groups: cases with ADH
in <2 TDLU without significant cytologic atypia and/or
necrosis (range, 10—-100%; median, 90%), cases with ADH
in >2 TDLU without significant cytologic atypia and/or
necrosis (range, 20—-100%; median, 90%), and cases with
significant cytologic atypia and/or necrosis regardless of
extent of ADH (range, 20-100%; median, 90%).

In the 19 cases that underwent clinical/mammographic
follow-up, the percentage of calcifications removed by the
DVAB procedure ranged from 10 to 100% (median, 90%).
There were nine cases that had ADH in <2 TDLU without
significant cytologic atypia and/or necrosis, two cases that
had ADH in >2 TDLU without significant cytologic atypia
and/or necrosis, and three cases that had significant cyto-
logic atypia and/or necrosis. The reasons for not excising
these cases were either caused by (1) removal of the
majority of calcifications, (2) limited involvement by
ADH, or (3) patient refusal for surgical excision.

DISCUSSION

In this study we have examined the characteristics of
ADH detected in DVABs targeting calcifications alone
with no associated mass lesions. Our findings suggest that
cases of ADH can be stratified into different risk groups
based on mammographic and histologic parameters. Our

TABLE 2 Comparison of histologic findings (number of TDLU involved by ADH and presence of significant cytologic atypia and/or necrosis)

in relation to rate of upgrade to carcinoma

Extent of ADH  Presence of significant cytologic

Corresponding surgical excision/mammographic follow-up

Univariate P value

on DVAB atypia and/or necrosis - - - - (Fisher exact test)
No carcinoma (n = 124)  DCIS/invasive carcinoma (n = 16)
<2 TDLU No 72 (97.3%) 2 (2.7%) .0038
Yes 4 (57.1%) 3 (42.9%)
>2 TDLU No 42 (97.7%) 1 (2.3%) <.0001
Yes 5 (33.3%) 10 (66.7%)

ADH atypical ductal hyperplasia, DCIS ductal carcinoma in situ, DVAB directional vacuum-assisted biopsy, 7DLU terminal duct-lobular unit or

large duct
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FIG. 1 Examples of ADH
associated with minimal risk of
upgrade to carcinoma on excision.
These cases contained ADH
involving <2 TDLU/large ducts
and/or exhibited minimal
cytologic atypia. On the left
panels are low magnification
(100x) and on the right panels are
their respective higher
magnifications (400x). Whole
slide imaging is available through
the website www.pathscholar.
com by logging in with the
following username (PathSlides)
and password (pathslides)

results demonstrated a significantly lower rate of upgrade
to carcinoma in DVAB with ADH involving <2 TDLUs
(6.2%) and in DVAB with > 95% removal of targeted
calcifications (2.4%). However, cases with features suspi-
cious for DCIS (significant cytologic atypia and/or
necrosis) had a significantly greater chance of being
upgraded to carcinoma (59.1%). We conclude that all ADH
lesions with significant cytologic atypia and/or necrosis
should be excised to exclude DCIS. Lesions without these
features are amenable to imaging follow-up provided that
the targeted calcifications were nearly completely
removed. Thus, by reporting the extent of involvement
(number of TDLUs) and the presence or absence of sus-
picious findings (significant cytologic atypia or necrosis),
we can subcategorize cases of ADH into different risk
groups.

Previous studies demonstrated a wide variation in the
reported rates of upgrade of ADH on CNB to carcinoma on

excision. This is probably secondary to differences in study
design. Prior to 1997, the automated gun was used almost
exclusively with the 14-gauge probe. The transition to the
DVAB technique with larger 11- or 9-gauge needles
occurred gradually over the next few years. The lower rates
of upgrade to carcinoma in the later studies may reflect this
change in the biopsy procedure. Many previous studies
have included both patients with calcifications and those
with mass lesions. In our institution, mass lesions usually
warrant excision, regardless of the extent or features of
ADH identified on CNB. For these reasons, in this study we
focused exclusively on patients with suspicious microcal-
cifications only.

In our study, the overall frequency of upgrade to car-
cinoma for excised cases was 13.2%. This rate is among
the lowest reported for DVAB compared with previous
studies where it has ranged from O to 38% (Table 3). Our
analysis showed a statistically significant difference in
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FIG. 2 Examples of ADH
associated with high risk of
upgrade to carcinoma on excision.
a, b, significant cytologic atypia
suspicious for intermediate to
high-grade carcinoma (40x and
400x, respectively; square panel
in a represents area magnified in
b). ¢, d, significant cytologic
atypia suspicious for
intermediate-grade carcinoma
(40x and 400x, respectively:
square panel in ¢ represents area
magnified in d). e focal necrosis
(arrow) (400x)

rates of upgrade to carcinoma between cases of ADH that
involved <2 TDLUs vs. >2 TDLUs (P = .0306). This is
similar to the findings by Sneige et al., Ely et al., and
Wagoner et al.”****’ However, when we recategorized our
cases of ADH based on extent of ADH (No. of TDLUSs)
and presence of suspicious features, we found that, in the
absence of significant cytologic atypia and/or necrosis, the
extent of ADH was not a significant predictor of
carcinoma.

Furthermore, our studies showed that ADH cases with
significant cytologic atypia and/or necrosis had a 59.1%
risk of upgrade to carcinoma and were more likely to yield
carcinoma upon excision than cases of ADH without these
features. These findings are consistent with studies reported
by Doren et al. and Bonnett et al.**” Thus, the presence of
ADH with significant cytologic atypia or necrosis on
DVAB should prompt surgical excision, even if calcifica-
tions are nearly completely removed.

In contrast to other studies, we did not find that a mi-
cropapillary pattern significantly increases the risk of
malignancy, even though 3 of 10 cases with this feature
were shown to have DCIS on excision.®®*% We found no
clinical parameters that were helpful in predicting carci-
noma. Previous reports have emphasized the significance
of mammographic parameters including lesion size, per-
centage of residual calcifications, and number of cores
obtained during DVAB (Table 3). Intuitively, one would
expect higher rates of underestimation when sampling is
less adequate, which would be more likely in the case of
larger target lesions, more residual calcifications, or fewer
cores obtained. However, when we compared the rates of
upgrade to carcinoma by probe sizes (11 g vs. 9 g), the
results were not statistically significant. In fact, the only
mammographic parameter that was a significant predictor
of carcinoma was the percentage of residual calcifications.
Of note, Forgeard et al. found that the combination of
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TABLE 3 ADH at stereotactic biopsy of calcifications with and without mass lesions: representative findings in the literature and predictors of
upgrade to carcinoma

First author DVAB needle gauge Mean No. of  Biopsy Number of cases with Summary of predictors of
cores (range) target carcinoma/total cases (%)  upgrade to carcinoma
Burbank® 14 27 C, M 0/8 (0) None upgraded.
Liberman®* 11 14 C,M 1/10 (10) Incomplete removal of calcifications
Brem® 11 13.4 (8-24) C,M 4/16 (25) No correlation between number
of cores and upgrade
Philpotts30 11 13 (6-19) C,M 14/86 for C (16.3) Incomplete removal of calcifications
1/64 for M (1.6)
Ely® (11 or 14, technique 11.6 (3-29) C, M 17/47 (36.2) (1) >4 foci of ADH
not stated) (2) Pure micropapillary pattern
Maganini*® 11 N/A C,M 4/32 (13) No parameters are predictive
Bonnett®’ 11 (except 26 with 14 g 20 (841) for C, M 12/121 (35) (1) Mammographically extensive
by US guidance) 11g calcifications
5 (2-10) for (2) Atypia is multifocal or associated
14 ¢ with borderline cytologic features.
Pandelidis®® 11 9 (3-20) C,M 4/37 (13.5) Calcifications measure >1.5 cm.
Winchester® 11 >6 NP 11/65 (17) No parameters are predictive.
Bedei? 11 12 (6-36) C, distortion, 2/17 (11.8) (1) Lesion size is >2 cm.
opacities (2) Sampling is inadequate.
Lourenco®™ 11 or 9 >6 C,M 11 g: 13/46 (28.3) No difference in upgrade rate between
9 g: 8/27 (29.6) 11 g and 9 g core biopsy
Sohn*? 11 9 C,M 14/78 (17) Larger needle size reduces but does
not eliminate upgrade to carcinoma.
Doren*® 11 N/A (estimated C, M 17/51 (33) Increased grade of cytologic atypia
8-12)
Eby’ I11or9 20.1 (6-20) 9¢g C,M; 26/123 (21.1) No parameters are predictive.
11 g C
Wagoner(’8 11 (except 7 with 14 g 10 (2-26) C, M, 16/41 (39) if >2 foci (1) Incomplete removal of lesion
by US guidance) distortion /87 (7) if <2 foci (2) Micropapillary pattern
(3) Extent of ADH
0% if no residual lesion (4) Degree of residual calcifications
Adrales' 11 6 C 9/62 (15) (1) Marked ADH
(2) Incomplete removal of calcifications
(3) Previous contralateral breast cancer
(4) Family history of breast cancer
Sneige53 11 (except 3 with 14 g) 10.8 (6-22) C 3/42 (7) (1) Incomplete removal of calcifications
(2) ADH >2 lobules
Forgeard'® 11 16 C 29/116 (25) (1) Lesion size >20 mm
(2) ADH in >2 lobules in smaller lesions
(3) Incomplete removal of calcifications
Teng-Swan 11 N/A C 14/61 (23) No parameters are predictive.
Ho™
Current 11 or 9 (except 8.9 (4-22) C 16/121 (13.2) (1) ADH has increased cytologic
study 3 with 14 g) atypia or necrosis

(2) Residual calcifications
comprise > 5%

ADH atypical ductal hyperplasia, DVAB directional vacuum-assisted biopsy, C calcifications, M mass, N/A not available, g gauge, US ultrasound,
NP nonpalpable
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extent of ADH and size of the calcification groups were
predictive of underestimation of carcinoma.'® However, in
our study when we evaluated our cases using their classi-
fication, there was no statistically significant difference
(data not shown).

In our practice, ADH cases are usually presented at
multidisciplinary conferences where the combination of
histologic, mammographic, and clinical findings are
reviewed for patient management. When ADH is limited to
2 TDLUs and there is little to no residual calcification, the
recommendation at our institution is for clinical and
mammographic follow-up, provided that there are no other
suspicious clinical findings.”® Based on the findings of the
present study with a larger patient population, recommen-
dations will be made to incorporate significant atypia or
necrosis as one of our parameters.

In summary, our study demonstrates that by noting the
extent of ADH and the presence or absence of features
suspicious for DCIS (significant cytologic atypia and/or
necrosis) on DVAB, ADH can be stratified into different
risk groups. We propose that for ADH detected in DVABs
that target calcifications alone without other associated
mammographic lesions, all ADH lesions with significant
cytologic atypia and/or necrosis should be excised
regardless of the extent of involvement by ADH, as they
are more likely to be associated with carcinoma. ADH
lesions limited to 2 TDLUs, with >95% removal of tar-
geted calcifications and no significant cytologic atypia and/
or necrosis are associated with a minimal risk for carci-
noma and may undergo mammographic follow-up every
6 months for 2 years and then annually. It should be
emphasized that in our study the minimal risk group is a
highly selected group of patients with ADH diagnosed on
DVARB targeting calcifications (no associated mass lesion,
near complete removal of calcifications, no atypia or
necrosis). Multivariate analysis could not be performed
because of the low incidence of carcinoma in this select
group of patients. It will certainly be helpful in future
studies to evaluate a much larger cohort of patients with
long-term follow-up to see if this management strategy is
truly a safe and appropriate option for these patients.

While translation of these recommendations into general
community practice can be challenging, application of
some of the principles of multidisciplinary care with cor-
relation of clinicopathologic and mammographic features
can only improve management of these patients. The
importance of a multidisciplinary approach has been
emphasized previously, and the findings from this study
further support this approach.'”
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