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A b s t r a c t

The incidence of atypia and atypical ductal
hyperplasia (ADH) in breast core needle biopsies
varies widely (900%). I sought to identify methods to
reduce the dependence of this measure on variability in
the patient population.

The results of all breast core needle biopsies with a
diagnosis of ADH or atypia not otherwise specified for
a 50-month period were reviewed. These were
separated into different groups by age, and the
variability of different reporting methods was
compared. Of 3,026 cases, 216 were diagnosed as ADH
or atypia not otherwise specified. The overall incidence
of atypia by age group varied significantly from 0.029
to 0.10. The variability was reduced when atypia was
expressed in relation to ductal carcinoma in situ (range,
1.0-2.1) or fibrocystic changes (range, 0.15-0.28).
However, variability by age was the least when atypia
was expressed in relation to the number of cases
performed for calcifications (range, 0.13-0.17).

Variability in atypia rates associated with age is
reduced significantly when atypia is expressed in
relation to the number of biopsies done for
calcifications. This method of reporting atypia may
allow interlaboratory comparisons with less
dependence on the characteristics of the patient
population.

Core needle biopsy of the breast is being used increas-
ingly to define radiologically and clinically identified lesions.1-8

Atypia, most commonly in the form of atypical ductal hyper-
plasia (ADH), has been reported to be present in between 1%
and 9% of these specimens.9-19 There are many possible
reasons for this, including differences in patient population,
biopsy technique, processing technique, the threshold between
atypia and benign changes, and the threshold between atypia
and carcinoma (discussed further in Renshaw20 and Renshaw
et al21). What constitutes an appropriate rate of atypia is not
known. Correlation with carcinoma in a follow-up biopsy also
varies considerably, from 11% to 69%.9-19 However, it has
been shown that the incidence of carcinoma in the reexcision
specimen does not correlate with the rate of atypia in the
biopsy specimen.21 While still useful and important in the
recommendation for reexcision, this lack of correlation limits
the usefulness of biopsy follow-up as a quality control method.

A similar situation already has been addressed in the
gynecologic cytology literature. No more than 50% of low-
grade squamous intraepithelial lesions diagnosed by Papani-
colaou smear can be confirmed on biopsy.22 While biopsy
confirmation is still an important part of quality assurance in
gynecologic cytology, other measures have been sought to
determine the appropriate rate of atypia, most commonly in
the form of atypical squamous cells of undetermined signifi-
cance (ASCUS). While the rate of ASCUS among laborato-
ries varies from 1% to 9%, and this rate is strongly dependent
on the underlying rate of disease in the patient population, the
ASCUS/squamous intraepithelial lesion ratio varies consider-
ably less and often is used as a surrogate measure of the
appropriate rate of atypia within a laboratory.23

Taking this as a guide, I sought to determine whether
some of the variation in the atypia rate in breast core needle
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biopsies that is dependent on the characteristics of the patient
population could be reduced by defining more appropriate
measures of the rate of atypia.

Materials and Methods

The results of breast core needle biopsy specimens
interpreted from August 20, 1996, to October 31, 2000, at
Baptist Hospital of Miami, Miami, FL, were reviewed. All
cases with a diagnosis of ADH or atypia not otherwise speci-
fied were identified. Cases of atypical lobular hyperplasia
and possible phyllodes tumor were coded separately and
excluded. I reviewed cases of ADH or atypia not otherwise
specified with corresponding excisional biopsies. On review,
these cases could be separated into 3 categories; atypical
small acinar proliferations suggestive of tubular carcinoma,
intraductal proliferations consistent with ADH, or prolifera-
tive fibrocystic changes with atypia that were insufficient for
a diagnosis of ADH. ADH was diagnosed as outlined by
others.24 In brief, these lesions were restricted to intraductal
proliferations with some, but not sufficient, features of ductal
carcinoma in situ.

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

For analysis of patient population characteristics, the
biopsies were stratified into groups by age to obtain suffi-
cient numbers of cases for statistical analysis.

Statistical analysis was performed using a 2-tailed chi-
square test for categoric data and a 2-tailed Spearman rank
test (nonparametric) for correlation of data obtained from the
literature ❚Table 1❚.

Results

Patient Population

During the study period, a total of 3,026 lesions from
2,507 women were biopsied. The ages of the 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: invasive carcinoma,
340 (11.24%; 327 ductal, 13 lobular), ductal carcinoma in
situ (DCIS), 152 (5.02%); lobular carcinoma in situ or atyp-
ical 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; papilloma, 23; lymph nodes, 9; fat necrosis/abscess,
52; granuloma, 2; and normal breast tissue, 100).

Slide Review and Follow-up Biopsy

Of the 216 atypical cases, subsequent resection was
available for 105 (48.6%). The remaining 111 patients were
lost to follow-up. Review of the slides showed that 2 were
atypical small acinar proliferations, 1 suggestive of tubular
carcinoma and 1 for radial scar; both were done for mass
lesions, and both were confirmed on resection. Eight were
thought to represent proliferative fibrocystic changes with
atypia insufficient for a diagnosis of ADH. All 8 were done
for calcifications, and the result of the reexcision was benign
in all 8 cases. The remaining 95 cases qualified as ADH. Of
these 95 cases, 84 were obtained for calcifications, 10 for a
mass, and 1 for asymmetry. Subsequent resection showed
DCIS in 13 cases (14%), ADH in 31 (33%), lobular carci-
noma in situ in 6 (6%), and benign proliferative lesions in the
remaining 45 (47%). All 13 cases with DCIS at excision
were done for calcifications; 4 of 10 cases done for a mass
showed ADH at excision and results of the rest were benign;
the result of the 1 case done for asymmetry was benign.

Atypia Rates by Age

The incidence of different pathologic and radiologic
findings stratified by age are shown in ❚Table 2❚, and the
atypia/finding ratios are shown in ❚Table 3❚. The overall inci-
dence of atypia by age group varied significantly from 0.029

❚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 al9 0.010 0.67
Burbank10 0.025 0.44
Brown et al11 0.040 0.36
Lin et al12 0.040 0.11
Jackman et al13 0.042 0.69
Gadzala et al14 0.043 0.47
Moore et al15 0.045 0.33
Brem et al16 0.047 0.25
Jackman et al17 0.050 0.58
Tocino et al18 0.060 0.45
Liberman et al19 0.090 0.52
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to 0.100 (P < .0001). The variability was reduced when
atypia was expressed in relation to DCIS (range, 1.0-2.1; P =
.09) or fibrocystic changes (range, 0.15-0.28; P = .11).
However, the least variability by age was obtained when
atypia was expressed in relation to the number of cases
performed for calcifications (range, 0.13-0.17; P = .16).

To compare these results with those in the literature, the
rate of atypia reported in the literature in relation to the
number of biopsies done for calcifications is shown in ❚Table

4❚. The rate of atypia expressed per total population and
calcifications was not quite significantly correlated
(Spearman rank = 0.82; P = .06) Neither atypia rate corre-
lated with the rate of carcinoma in the subsequent excisions
(Spearman rank = –0.04; P = .90 for total biopsies; r =
–0.06; P = .91 for calcifications).

Discussion

The goal of the present study was to determine whether
the variability in the reported rates of atypia due to differ-
ences in patient population could be accounted for. To do

this, I artificially created categories with different patient
characteristics by stratifying the results by age. That biopsy
specimens with different ages have different characteristics is
not surprising: fibroadenomas are much more common in
young women, and carcinoma is, in general, more common
in older women. The results I report support this conclusion.
Thus, this seems to be a valid method to examine the effects
of patient population on the rates of atypia.

My results show that there are several methods to report
atypia that are less dependent on the characteristics of the
patient population than on overall incidence. These include
atypia in relation to DCIS, in relation to fibrocystic change,
and in relation to the number of biopsies done for calcifica-
tions. I was surprised initially that atypia in relation to DCIS
did not have the least variation in reported rates. I had
hypothesized that like Papanicolaou smears, the method of
quantitating atypia with the least dependence on patient char-
acteristics would be in relation to DCIS. However, closer
inspection revealed a possible reason for this. The majority
of atypia in this series qualified as ADH, and the differential
for this is most commonly low- or intermediate-grade DCIS,
not high-grade DCIS. However, the vast majority of DCIS

❚Table 2❚
Incidence of Findings in Breast Core Needle Biopsy Specimens*

Cases With

Low- and Intermediate- Cases Done for 
Age Range (y) Total Biopsies Atypia DCIS Grade DCIS FCC Calcifications

<40 447 13 (2.9) 13 (2.9) 0 (0.0) 89 (19.9) 80 (17.9)
40-45 576 37 (6.4) 23 (4.0) 1 (0.2) 190 (33.0) 243 (42.2)
46-50 409 30 (7.3) 14 (3.4) 4 (1.0) 160 (39.1) 193 (47.2)
51-55 558 56 (10.0) 29 (5.2) 8 (1.4) 217 (38.9) 326 (58.4)
56-60 267 24 (9.0) 20 (7.5) 1 (0.3) 86 (32.2) 156 (6.0)
60-65 271 23 (8.5) 20 (7.4) 5 (1.8) 85 (31.4) 152 (56.1)
>65 498 33 (6.6) 33 (6.6) 10 (2.0) 140 (28.1) 261 (52.4)
Total 3,026 216 (7.14) 152 (5.02) 29 (0.96) 967 (31.96) 1,411 (46.63)

DCIS, ductal carcinoma in situ; FCC, fibrocystic change; 
* Data are given as number (percentage). Atypia includes atypical ductal hyperplasia, atypical small acinar proliferations, and nonspecific atypia.

❚Table 3❚
Atypia and Other Finding Rates in Breast Core Needle Biopsy Specimens*

Atypia/ Atypia/Low- or Atypia/Case Done 
Age Range (y) Total Biopsies Atypia/DCIS Intermediate-Grade DCIS Atypia/FCC for Calcifications

<40 0.029 1.0 — 0.15 0.16
40-45 0.064 1.6 37.0 0.19 0.15
46-50 0.073 2.1 7.5 0.19 0.16
51-55 0.100 1.9 7.0 0.26 0.17
56-60 0.090 1.2 24.0 0.28 0.15
60-65 0.085 1.2 4.6 0.27 0.15
>65 0.066 1.0 3.3 0.24 0.13

DCIS, ductal carcinoma in situ; FCC, fibrocystic change.
* Atypia includes atypical ductal hyperplasia, atypical small acinar proliferations, and nonspecific atypia.
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cases in the present series were high grade, and it is not
surprising that the rate of ADH is not that strongly correlated
with high-grade DCIS. Unfortunately, the number of cases
diagnosed as low- or intermediate-grade DCIS was too few
to be useful as a quality control measure.

I also was surprised by how consistent the atypia rate
seemed to be when reported in relation to the number of
biopsies done for calcifications. This most likely is depen-
dent on the fact that the vast majority of ADH cases are
found in biopsies done for calcifications. In this laboratory,
approximately 15% of all biopsies done for calcifications
were thought to be atypical, and this was independent of the
patient age.

When I applied this measure to that in the literature, I
did not see a major change in the rate of variation in reported
rates of atypia (although the correlation was not quite signifi-
cant). I believe that this most likely reflects the fact that the
patient populations studied in these studies are actually very
similar. Although the available data are somewhat limited,
the other reported characteristics of these studies and the
present one are similar. Specifically, the overall rate of
malignancy (17%: 11% invasive carcinoma, 5% DCIS, 1%
lobular carcinoma in situ) within the core biopsies in the
present series is within the 11% to 30% reported by
others1-3,5,9,17,25,26; the rate of ADH at subsequent resection
for ADH (33%) is only slightly higher than that reported by
others (16%-31%)9,13,16,18,19; and the rate of carcinoma
(14%) in the excisions done for ADH is within the 11% to
69% reported by others.9-19

Although I believe that the measures I have described
reduce the influence of patient population on the variation in
reported atypia rate, and much of the reported differences are
due to differences in the thresholds used for the diagnosis of
atypia, there are other sources of variation as well. Extensive
histologic sectioning can substantially increase the number
of atypical cases identified.20 Including cases of atypical
small acinar proliferations as well as ADH also increases

the overall rate. Nevertheless, previously reported data
suggest that these sources of variation can account for only
approximately 25% to 33% of the variation.20,21 The
remaining variation seems to be due to differences in diag-
nostic thresholds.

Comparing and determining appropriate diagnostic
thresholds is very difficult. Unfortunately, these thresholds
cannot be identified by examining the results of reexcision,
because these results are not correlated with these thresholds.
As discussed in more depth elsewhere,21 the most important
variable in the rate of carcinoma in the reexcision specimen
seems to be the size of the lesion and its presumptive
removal at the time of core needle biopsy. More sophisti-
cated methods of analysis, such as receiver operator charac-
teristic curves,27 may be necessary to characterize differ-
ences in diagnostic thresholds for ADH and atypia.

Reporting atypia rates in breast core needle biopsies in
relation to the number of biopsies done for calcifications,
rates of DCIS, or rates of fibrocystic change, rather than the
total number of biopsies, significantly reduces the variation
due to patient characteristics. Reducing the dependence of
atypia rates on the patient population may be useful for
performing interlaboratory comparisons and developing
interlaboratory standards for atypia in these specimens.

From the Department of Pathology, Baptist Hospital of Miami,
Miami, FL.

Address reprint requests to Dr Renshaw: Dept of Pathology,
Baptist Hospital of Miami, 8900 N Kendall Dr, Miami, FL 33176.
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