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A b s t r a c t

We reviewed the results of all breast core needle
biopsies with a diagnosis of atypical ductal hyperplasia
(ADH) or atypia not otherwise specified and
subsequent excisional biopsies for a 50-month period
and correlated the results. Of 3,026 biopsies, 216 were
diagnosed as ADH or atypia not otherwise specified,
and subsequent resection was available for 105. After
review, 95 qualified as ADH. Subsequent resection
showed ductal carcinoma in situ (DCIS) in 13
excisions, ADH in 31, lobular carcinoma in situ in 6,
and benign proliferative lesions in the remaining 45. In
none of the 8 biopsies in which DCIS was found and
radiographs were available for review was the
radiographic lesion entirely removed. For comparison,
the incidence of carcinoma in resections done for a
diagnosis of DCIS, low or intermediate grade (solid,
cribriform, or micropapillary type), on core needle
biopsy was significantly greater (8 of 10 cases).
However, the size of the lesions diagnosed as carcinoma
also was significantly greater than that of the lesions
diagnosed as ADH, and in none of the 8 biopsies with
DCIS at excision was the lesion entirely removed at the
time of biopsy.

The incidence of carcinoma in excisional biopsies
done for a diagnosis of ADH in core needle biopsies in
our institution is relatively low, while the incidence of
ADH is relatively high. Possible reasons for this include
total removal of small lesions at the time of biopsy and
use of the diagnostic term ADH for lesions that are not
associated with coexistent DCIS.

Core needle biopsy of the breast is being used increas-
ingly to define radiologically and clinically identified lesions.
Although there have been a number of studies examining the
value of this technique,1-8 the significance of atypical ductal
hyperplasia (ADH) in a core needle biopsy specimen remains
controversial. Specifically, although most studies document a
relatively high rate of carcinoma in subsequent excisions for
ADH diagnosed on core needle biopsy (typically between
40% and 69%9-15), a few studies document a much lower
rate of carcinoma, ranging from 11% to 36%16-19 ❚Table 1❚.
Reasons for this 6-fold variation are not clear. Our own expe-
rience suggested that the rate of carcinoma in resections after
a diagnosis of ADH on core needle biopsy was relatively low.
To investigate this and to seek possible reasons for this
outcome, we correlated the results of follow-up biopsies in
patients with a diagnosis of ADH on core needle biopsy.

Materials and Methods

The results of breast core needle biopsy specimens inter-
preted from August 20, 1996, to October 31, 2000, at Baptist
Hospital of Miami, Miami, FL, were reviewed. All biopsies
with a diagnosis of ADH or atypia not otherwise specified
were identified. Biopsies of atypical lobular hyperplasia (and
all lobular neoplasia) and possible phyllodes tumor were
coded separately and excluded. Biopsy specimens of ADH or
atypia not otherwise specified with corresponding excisional
biopsies were reviewed by 3 authors (A.A.R., N.C., and
E.W.G.). On review, these biopsy specimens could be sepa-
rated into small acinar proliferations suggestive of tubular
carcinoma, intraductal proliferations consistent with ADH, or
proliferative fibrocystic changes with cytologic atypia that
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did not meet the criteria for ADH. Only biopsy specimens
that fit the definition of ADH as outlined by others20 were
included in the analysis. In brief, these lesions were
restricted to intraductal proliferations with some, but not
sufficient, features of ductal carcinoma in situ (DCIS).

All breast core needle biopsy specimens were obtained
by clinicians or radiologists; more than 95% were performed
in the radiology department and consisted almost exclusively
of 11- and 14-gauge core needle biopsy specimens
performed under ultrasound or stereotactic guidance.

All specimens were received fixed and routinely
processed. Up to 5 cores were processed in a single block; if
more than 5 cores were present, an additional block was
prepared. Each block was entirely sectioned to produce 8
slides and between 2 and 5 levels per slide. The size of the
lesion was measured from the glass slide with a ruler. When
a lesion was present in multiple cores within a single biopsy
specimen, the aggregate diameter was used.

Radiographs were reviewed retrospectively without
knowledge of the results of subsequent excision to determine
whether the lesion was removed completely (based on radi-
ographic criteria) at the time of biopsy and whether the
lesion was sampled with a 14- or an 11-gauge needle.

Statistical analysis was performed using a 2-tailed
Fisher exact test for categoric data, a 2-tailed Mann-Whitney
U test (nonparametric) for continuous data, and a 2-tailed
Spearman rank test (nonparametric) for correlation of data
obtained from the literature (see Table 1).

Results

Patient Population

During the study period, a total of 3,026 lesions from
2,507 women were biopsied. The ages of these women

ranged from 18 to 89 years (mean, 53 years). Of the 3,026
lesions, 1,476 were from the left breast and 1,361 from the
right, and 68 women had multiple, bilateral biopsies (189
total biopsies performed in these 68 women). Reasons for the
biopsies were as follows: calcifications, 1,411; asymmetry,
106; and a mass, 1,509. The diagnoses were as follows: inva-
sive carcinoma, 340 (11.24%; 327 ductal, 13 lobular), DCIS,
152 (5.02%); lobular carcinoma in situ or atypical lobular
hyperplasia, 18 (0.59%); papillary carcinoma, 1 (0.03%);
possible phyllodes tumors, 7 (0.23%); lymphoma, 1 (0.03%);
atypical, 216 (7.14%); and the remaining 2,291 (75.71%) as
benign (fibrocystic change, 967; fibroadenoma, 1,138; papil-
loma, 23; lymph nodes, 9; fat necrosis/abscess, 52; granu-
loma, 2; and normal breast tissue, 100).

A total of 216 biopsy specimens were diagnosed as
atypical, and subsequent excision was available for 105. On
review, 95 biopsy specimens qualified as ADH. Of these 95
biopsy specimens, 84 were obtained for calcifications, 10 for
a mass, and 1 for asymmetry. Subsequent resection showed
DCIS in 13 biopsy specimens (14%), ADH in 31 (33%),
lobular carcinoma in situ in 6 (6%), and benign proliferative
lesions in the remaining 45 (48%).

The size of the lesions diagnosed as ADH ranged from 1
to 7 mm (mean, 2.2 ± 1.1 mm) ❚Table 2❚. The risk of carci-
noma or ADH in the subsequent resection, either separately or
together, was not correlated with the size of the lesion (DCIS
vs no DCIS, P = .76; DCIS or ADH vs neither, P = .68).

Radiographs from the procedure were available for 8
biopsy specimens in which DCIS was found at subsequent
excision. These were reviewed blindly along with 10 biopsy
specimens in which only benign changes were found at exci-
sion. In no biopsy specimen (0/8) in which DCIS was found
at excision was the radiographically detected lesion
completely removed. In contrast, the entire lesion was
removed in 5 of 10 biopsy specimens in which only benign
fibrocystic changes were found at excision (P = .04). Four of
8 times, an 11-gauge needle was used to remove the lesion,
while a 14-gauge needle was used to remove the lesion only
1 of 10 times (P = .3).

For comparison, the results of 10 biopsies of DCIS, low
or intermediate grade, solid, cribriform, or micropapillary
type, on core needle biopsy with subsequent resection were
reviewed. High-grade cases were excluded since in the
majority of cases, the differential diagnosis for ADH was a
low- or intermediate-grade DCIS. These resections showed
DCIS in 8 (80%) of 10 biopsy specimens, which was a
significantly greater rate of carcinoma compared with ADH
(P < .001). The size of these lesions ranged from 3 to 6 mm,
and the mean size of the lesions diagnosed as carcinoma was
significantly greater than that of the lesions diagnosed as
ADH (4.7 ± 1.1 vs 2.2 ± 1.1 mm; P < .0001). Radiographs
were available for review for all 10 biopsy specimens. In

❚Table 1❚
Rates of Atypical Ductal Hyperplasia (ADH) in the Literature
and Corresponding Incidence of Carcinoma in the Subsequent
Excision

ADH/ Incidence of Carcinoma 
Reference Total Biopsies at Excision

Acheson et al14 0.010 0.67
Burbank10 0.025 0.44
Brown et al19 0.040 0.36
Lin et al16 0.040 0.11
Jackman et al13 0.042 0.69
Gadzala et al12 0.043 0.47
Moore et al18 0.045 0.33
Brem et al17 0.047 0.25
Jackman et al9 0.050 0.58
Tocino et al11 0.060 0.45
Liberman et al15 0.090 0.52
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none of the 8 biopsy specimens with DCIS at excision was
the entire lesion removed at the time of biopsy, while in both
biopsy specimens in which only fibrocystic changes were
present at excision, the lesion was entirely removed at the
time of biopsy. All 10 biopsies were performed with an 11-
gauge needle.

For comparison, the rate of ADH reported in the litera-
ture and the subsequent frequency of carcinoma in the corre-
sponding excisional biopsy is presented in Table 1. There was
no correlation between the rate of ADH and the incidence of
carcinoma in the excision (Spearman rank = 0.04; P = .90).

Discussion

We present one of the largest series of breast core needle
biopsies reported to date and specifically correlate the
finding of ADH in the core with the results found at subse-
quent excision. Our rate of carcinoma (14%) is at the low
end of rates previously reported by others, although our rate
of additional ADH is slightly higher (33%).9-19 In our view,
there are 3 possible causes for the wide variation found in
these different studies: differences in patient population,
differences in biopsy technique, and differences in the defini-
tion of ADH.

Unfortunately, it is difficult to compare patient popula-
tions primarily because previous reports failed to completely
detail the pathologic characteristics of the patients included
in the study. Nevertheless, as far as the data permit, the
patient population in the present study is similar to that of
others. Specifically, our overall atypia rate (7.14%) in all
breast cores is within that reported by others (1%-9%), the
overall rate of malignancy (18%) in breast cores is within the
11% to 30% reported by others,1-3,5,9,14,21,22 and the rate of
ADH at subsequent resection for ADH (33%) is only slightly
higher than that reported by others (16%-31%).11,13-15,17

In our view, the effect of biopsy technique is critical,
and the major issue is whether the radiologist simply biop-
sies the lesion or removes it. It has been shown that in a prac-
tice setting with extensive tissue sampling at the time of

biopsy,10 there were no instances of carcinoma in the subse-
quent excision for ADH when a Mammotome (Johnson &
Johnson, New Brunswick, NJ) was used, and similarly, there
were no instances of invasive carcinoma when only DCIS
was diagnosed. This previous study strongly suggested that
with extensive tissue sampling with the Mammotome device,
there was little indication for reexcising all ADH lesions. In
our study, the strong correlation among size of the lesion in
the biopsy, diagnosis in the core, total removal at the time of
biopsy, and the incidence of carcinoma in the subsequent
excision strongly suggests that at least some of the lesions
classified as ADH in the present study were small enough
that they were removed at the time of core needle biopsy.
This is different from lesions that were classified initially as
low- or intermediate-grade DCIS, which were significantly
larger lesions and rarely removed. Unfortunately, within the
diagnosis of ADH, size was unhelpful for predicting whether
more ADH or DCIS would be present within the excisional
biopsy specimen.

Finally, the third factor that can influence these results is
differences in the use of the diagnosis of ADH. The defini-
tion of ADH is deceptively simple and, unfortunately, when
applied to individual biopsy specimens, almost always is
open to at least some debate. Interobserver variability in the
diagnosis is acknowledged even among experts,20 and
certainly some of the differences in the rate of carcinoma at
resection can be related to different thresholds used for this
diagnosis.

At first glance, our overall atypia rate of 7.14% seems
higher than that reported by many others and summarized in
Table 1. However, there are numerous problems with this
interpretation. First, as noted elsewhere,23 when the rate is
expressed in terms of the overall biopsy rate, the result is
highly dependent on the patient population, which can vary
considerably and which previous studies have not character-
ized very well. Second, in the present study, owing to coding
issues, the atypia rate also includes lesions that do not
qualify as ADH, such as small acinar proliferations. Third,
many previous studies do not review the biopsy specimens
reported, so it is unclear whether the diagnosis can always be

❚Table 2❚
Correlation of Lesion Size, Radiographic Removal, and Incidence of Carcinoma in Subsequent Excision

ADH DCIS P

No. of cases 95 10
Size (in mm, from the glass slide; mean ± SD) 2.2 ± 1.1 4.7 ± 1.1 <.001
No. (%) of cases with DCIS at excision 13 (14) 8 (80) <.001
No. of cases with radiographs available for review 18 10
No. (%) of cases completely removed (determined radiographically) 5 (28) 2 (20)
No. of cases with DCIS at excision and complete removal (determined 0 0 —

radiographically) at the time of biopsy

ADH, atypical ductal hyperplasia; DCIS, ductal carcinoma in situ.
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confirmed. Fourth, the amount of histologic sampling in
previous studies is not known. In our laboratory, we exhaust
the block on all breast core biopsies. As more thoroughly
documented in another study,24 if only 3 slides are prepared
rather than 8, the rate of ADH would decrease by 16%. Fifth,
although most studies report ADH rates between 4% and
5%,9,11-13,16-19 rates as high as 9% also have been reported.22

Finally, the importance of this rate lies in the assumption that
a high rate implies a lower threshold for the diagnosis and a
correspondingly low rate of carcinoma at resection.
However, in the literature, the 4 studies with the lowest rate
of carcinoma at excision16-19 all had rates of ADH less than
5%, and in fact, we found that there was no correlation at all
in previous studies between the rate of ADH and the rate of
carcinoma at excision.

Nevertheless, it is interesting to note that ADH initially
was defined in open biopsies, in which is it possible to see
not only the full extent of a lesion and its relation to the
remaining breast tissue but also often a generous amount of
adjacent tissue. ADH in such a situation is associated with an
increased risk of subsequent carcinoma, but it is not associ-
ated with an increased incidence of carcinoma in the same
biopsy specimen.25 Indeed, when ADH is found at the
margin of an open biopsy, reexcision is not generally recom-
mended. Thus, it seems strange that when such a lesion is
found in a core needle biopsy it should now be associated
with a very large risk of carcinoma in the immediate adjacent
tissue. Rather it would make much more sense for such a
lesion to be associated with a high incidence of findings that
increase the patient’s risk of carcinoma, such as additional
ADH, rather than carcinoma itself. Our high incidence of
ADH at excision suggests that for at least some biopsy speci-
mens, the term ADH is being used in this way. In contrast,
the results of previous studies suggest the term ADH is being
used for lesions that we would classify simply as carcinoma.
In no other study is the rate of carcinoma after the diagnosis
of low- or intermediate-grade DCIS reported, and in this
sense, all previous studies are uncontrolled. It would be
interesting to know whether previous studies with rates of
carcinoma after a diagnosis of ADH approaching 70% would
be able to show a statistically significant difference between
this and the rate of carcinoma found after an initial diagnosis
of low-grade DCIS. This suggests that the threshold that
seems to be most influencing the variation in these results is
not the one between ADH and fibrocystic changes, but rather
the one between ADH and DCIS.

In our view, when these results and analysis are taken
together, several key conclusions can be reached. First, size
and whether the lesion is removed at the time of biopsy
matter. Although one can always argue about the diagnosis
of ADH, one explanation for the results of the present study
is simply that the lesions we so designate are very small and

often entirely removed at the time of biopsy. This severely
limits the use of subsequent resections as a quality control
device for the diagnosis of ADH in core needle biopsies. The
situation is exactly analogous to that seen in cervicovaginal
smears, in which no more than 50% of low-grade squamous
intraepithelial lesions diagnosed by Papanicolaou smear can
be confirmed on biopsy.26 While biopsy confirmation is still
an important part of any quality assurance program, the lack
of a corresponding biopsy does not make the initial diagnosis
incorrect, and other, more sophisticated methods of analysis,
such as receiver operator characteristic curves,27 may be of
value for characterizing differences in diagnostic thresholds
for ADH that may be present between studies. Furthermore,
when a radiographically identified lesion diagnosed as ADH
has been removed entirely at the time of biopsy, it may be
reasonable, with the understanding of the patient and the cli-
nician that such a course entails some risk, to elect to follow up
such a patient and not necessarily always proceed to excision.

Second, the diagnosis of ADH as used in the present
study in core needle biopsy specimens seems to be
describing lesions that are correlated most strongly with
more coexisting ADH rather than DCIS in the immediately
adjacent tissue. This much more closely fits with the original
descriptions and definitions of ADH.

We conclude that in our institution, a diagnosis of ADH
in breast core needle biopsy specimens is associated with
only a 14% incidence of carcinoma at resection, which is
significantly lower than that seen when a diagnosis of low- or
intermediate-grade DCIS is made, and a relatively high (33%)
incidence of additional ADH. Possible explanations for this
include that many of these small lesions are removed entirely
at the time of biopsy and the use of the diagnosis of ADH for
lesions that are not associated with coexistent carcinomas.
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Baptist Hospital of Miami, Miami, FL.
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