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Abstract

Aim: Percutaneous core needle biopsy (CNB) is considered the gold standard technique for
initial histological diagnosis of suspicious breast lesions seen on screening mammogram, but it is
less reliable for diagnosing atypical ductal hyperplasia (ADH) due to significant rates of diagnosis
upstaging to malignant disease after excision biopsy. The purpose of this study was to identify
factors that predict diagnosis upstage to carcinoma in patients diagnosed with ADH on core biopsy.

Methods: A retrospective database search identified 52 consecutive CNB of suspicious
breast lesions revealing pure ADH. Inclusion criteria included asymptomatic women presenting
for screening mammogram, who subsequently underwent surgical excision. Logistic regression
analysis evaluated clinical, radiological, and histological factors.

Results: A total of 52 patients with ADH on CNB were identified who met our criteria. Twenty-
six of 52 patients (50%) were upstaged to ductal carcinoma in situ or invasive carcinoma, based
on histological interpretation of the surgically excised specimen. Lesion size was showed to
be a statistically significant predictor on univariable logistic regression analysis. Multivariate
logistic regression analysis revealed Asian ethnicity and lesion size as independent predictors
of malignancy (p = 0.050 and 0.011, respectively). Conversely, women of Middle Eastern and
European origin and lesions < 15 mm on mammography were negative predictors of malignancy.
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Conclusion: Lesion size = 15 mm on mammaography and Asian ethnicity are independent risk
factors for breast carcinoma in asymptomatic patients diagnosed with ADH on CNB.

Introduction

Atypical Ductal Hyperplasia (ADH) is a common
histopathological diagnosis in the current era of population-
based mammographic screening. With improved diagnostic
imaging, and increasing awareness and popularity of breast
screening programmes, a growing number of asymptomatic
women are presenting for routine mammographic screening.
Following this trend is an increasing detection rate of
subclinical or non-palpable breast lesions which appear
as suspicious on diagnostic imaging [1,2]. These radiologic
abnormalities are recommended for further investigation,
commonly performed using core needle biopsy (CNB). This
offers a histological diagnosis explaining the mammographic
findings and is crucial for determining further management.

Up to 15% of CNB of suspicious breast lesions seen
on screening mammogram yield a diagnosis of Atypical
Ductal Hyperplasia (ADH) [3]. Considered a potential early
precursor of invasive breast cancer, ADH is a high-risk
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lesion which confers a four- to fivefold risk of subsequent
development of invasive malignancy, as compared to the
general population [4-6]. ADH most frequently presents
as clustered (micro) calcification on mammography. 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 2mm in diameter [2,5,7-9].
Because ADH may co-exist with DCIS and its distinction from
DCIS is partly quantitative, it is sometimes not possible to
distinguish between these 2 lesions in the limited samples
provided by CNB. Additionally, the limited sampling offered
by core biopsy has the potential to miss a co-existing invasive
cancer [2]. For these reasons, in many regions of the world
the preferred treatment of biopsy-proven ADH of the breast
is surgical excision, to fully appreciate the true extent and
nature of disease [10].

Lesions initially diagnosed as ADH on core biopsy, but
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which are found to harbour DCIS or invasive carcinoma on
surgical excision are termed ‘upstaged’ lesions. The rate of
ADH upstaging after CNB reported in the literature varies
between 11.5-62% [8]. The maximal upstaging rate that
is generally considered acceptable is 2%; this is the risk
of malignancy that is widely accepted to define lesions as
‘probably benign’ and for which short-term imaging follow-
up is appropriate as an alternative to surgical excision [11-
13].

Several authors have previously attempted to identify
risk factors associated with ADH upstaging to carcinoma,
to define a low-risk population in whom surgery might be
avoided [1,3,8,11,12,14-27]. However, to date, no individual
or combined criteria have been consistently able to predict
a subset of the population who might be at low risk of
upstaging [8,14-16,23,26,28,29]. There is an abundance of
conflicting evidence in the literature on this subject. While
some authors have previously discussed options of surgery
versus short term follow-up, many continue to recommend
a mandatory excisional biopsy due to the unacceptably high
risk of diagnosis upstage to more advanced lesions [20].

The primary objectives of this study were to determine
the ADH upstaging rate to carcinoma at our institutions, and
to elicit identifiable factors predictive of breast malignancy
in asymptomatic patients diagnosed with ADH on CNB. Our
secondary objective was to identify a subset of patients who
are at low risk of harbouring carcinoma and who might
therefore safely avoid surgery.

Methods

This study was approved by the local Human Research
Ethics Review Committee. In this analysis, patients with
ADH on core biopsy were retrospectively identified from
the prospectively maintained BreastScreen NSW (Cancer
Institute) database.

Between July 1, 2008 and December 31, 2014, 66 patients
were identified from the BreastScreen database whose CNB
pathology demonstrated ADH. Inclusion criteria consisted
of female gender, asymptomatic presentation, and CNB
demonstrating pure ADH. Patients were excluded from
this analysis if core biopsy revealed a coexisting malignant
lesion (ductal carcinoma in situ or invasive malignancy)
(n = 7). Other exclusion criteria included patients who did
not proceed to surgical excision (n = 3), medical records
unavailable for review (n = 4), or a palpable mass associated
with the mammographic abnormality (n = 0). This resulted in
a study population of 52 patients (Figure 1).

The preferred method of biopsy for mammographic
lesions presenting as asymmetry, distortion or density
was ultrasound guided 14-gauge core biopsy needles,
or stereotactic guidance if the lesion was not visible
under ultrasound. Where the primary lesion involved
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microcalcifications, biopsies were performed under
stereotactic guidance using 10-gauge vacuum-assisted core
biopsy needle.

For the purpose of this study, a single specialized
breast radiologist re-evaluated all mammograms. Amount
of calcification in millimetres on the original screening
mammogram was recorded, as was complete or incomplete
removal of calcifications after core biopsy. Mammographic
breast density was scaled in percentiles as “< 25% glandular”
if the breast was almost entirely fat, “25% - 50% glandular”
if there were scattered fibroglandular densities, “51% - 75%
glandular” if the breast tissue was heterogeneously dense,
and “> 75% glandular” if the breast tissue was extremely
dense.

Patients diagnosed with ADH on CNB were further
grouped into ‘carcinoma’ or ‘benign’, based on the final
histological diagnosis of the excised surgical specimen.
Histopathologic diagnoses were retrieved from original
pathology reports of surgical excision specimens. Biopsy
and surgical specimens were interpreted using standard
criteria by pathologists specializing in breast pathology.
The ‘carcinoma’ (or ‘upstaged’) group consisted of a final
diagnosis of ductal carcinoma in situ (DCIS) and/or invasive
ductal carcinoma (IDC). The ‘benign’ group included ductal
hyperplasia without atypia, atypical ductal hyperplasia,
atypical lobular hyperplasia, lobular carcinoma in situ, and
other proliferative diseases.

Descriptive statistics were used to present characteristics
of the study population with XLSTAT, using student t-test
to compare continuous variables across patient groups. For
univariable and multivariable analyses, logistic regression
modelling was performed using the statistical package R.
Each factor was first tested individually for association with
histological upstaging using a univariable logistic regression
model. Variables with p value < 0.1 were then considered as
candidates for the multivariable logistic regression model.
Final p values of < 0.05 were considered as statistically
significant.
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Results

Between July 1, 2008 and December 31, 2014, 52
asymptomatic patients were identified with ADH at core
biopsy performed for suspicious lesions on screening
mammogram, who subsequently underwent surgical
excision. The study included women who ranged in age
from 42 to 83 years (mean 56 years in both groups). Of
the 52 patients, 26 (50%) were upstaged to carcinoma on
surgical excision (DCIS n = 17, IDC n = 9) (Table 1). Mean
lesion size in the benign group was 14.2mm, and 22.7mm
in the carcinoma group, although this difference was not
statistically significant.

Table 2 summarizes the upstaging rates and distribution
in all patients based on clinical, radiologic, and histologic
characteristics. 88.5% (n = 46) of patients were over the age
of 50 at the time of ADH diagnosis. There was no significant
difference in the risk of upstaging between the 2 groups with
respect to use of Hormone Replacement Therapy or family
history of breast cancer (first- or second- degree relatives).
None of the women included in this analysis had a personal
history of breast cancer. There was no statistically significant
difference between the upstage rates for biopsies performed
using 10-gauge vacuum-assisted stereotactic (n = 15/35;
43%), and 14-gauge ultrasound biopsy (n = 11/17; 65%)
modalities.

‘Ethnicity’ referred to patient’s country of origin. 28
patients identified as Australian born and constituted the
majority of patientsincluded in this study. 9 patientsidentified
as Asian and included patients from south and south-eastern
Asia (Vietnam, Philippines, Laos and Bangladesh). 7 patients
identified as Middle Eastern in origin (Lebanon, Israel, and
Iraq). 8 patients were included in the ‘Other’ category and
included 1 patient from Africa, with the remaining 7 patients
originating from continental Europe.

Histological analysis of the core biopsies demonstrated
focal ADH in 61.5% (n = 32) and multifocal ADH in 38.5%
(n = 20) of patients; there was no difference in the upstage
rates (50%) between those with focal versus multifocal ADH
(p = 1.000). Complete removal of calcifications at time of

Table 1: Characteristics of benign and carcinoma groups.

Benign Group Carcinoma Group
(no upstage) (yes upstage)

Patient number 26 26 DCIS 16 (61.5%)
IDC 10 (38.5%)
Mean age (years) 56.4 56.1
(range 42 - 68) (range 43 - 83)
Mean lesion size (mm) 14.2 22.7
(range 2 - 65) (range 4-65)

Tumour grade Low: DCIS 9; IDC 8
Intermediate: DCIS 4; IDC 1
High: DCIS 3; IDC 0
Not specified: DCIS 1

IDC: invasive ductal carcinoma; DCIS: ductal carcinoma in situ.
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biopsy demonstrated an upstage risk of 27% (n = 4/15), with
incomplete removal demonstrating a 55% upgrade risk (n =
16/29), although this difference did not quite reach statistical
significance (p = 0.055).

Lesion size (on mammogram) < 15 mm or = 15mm was
found to be the only variable associated with upstaging which
was statistically significant on univariable logistic regression
analysis (p 0.02343).

Ethnicity and lesion size reached independent significance
on multivariable analysis (p 0.050 and 0.011, respectively).
Lesions = 15mm demonstrated a 5 times higher odds of
being upgraded to malignancy (odds ratio 5.064; p 0.011)
compared with a lesion < 15mm. Women of Asian ethnicity
exhibited the highest risk of being upstaged (odds ratio 3.2),
whereas those originating from the Middle East and ‘Other’
category (primarily European) demonstrated a significantly
less chance of being upstaged (odds ratio 0.27 and 0.20,
respectively) (Table 3).

A Receiver Operating Characteristic (ROC) curve was
calculated using ethnicity and lesion size characteristics.
The area under the ROC curve is estimated at 0.627 (a fair
predictive model). Applying the results of the multivariable
logistic regression and ROC model to our population, patients
included in both ‘Other’ (primary European) ethnicity (n = 4)
and Middle Eastern (n = 4) categories, with lesion size <15mm
on mammography, demonstrated 0% upstaging rates.

Discussion
Natural history of ADH

Underpinning some of the controversy surrounding
the management of ADH is the poor understanding of its
natural history. One theory suggested by Page, et al. [5,30].
and Rosai [31]. is that ADH and DCIS constitute somewhat
arbitrary points along a continuum of ductal neoplasias, each
with an increasing degree of atypia and proliferation, which
corresponds to an increasing relative risk of developing
invasive breast carcinoma. In 1992, although Page and Rogers
attempted to standardize pathologic diagnostic criteria for
DCIS and ADH, they noted that there is no absolute division
between ‘cancer yes’ and ‘cancer no,” a viewpoint which
imposes borderline diagnostic categories and challenges the
traditional dichotomous mode of diagnosis [7].

Over the past 3 decades, although the existence of
borderline lesions has been well described, their natural
history has not. It remains unclear whether ADH represents
atrue precursor lesion or rather is a histologic manifestation
of a tissue bed at increased risk of malignant transformation.
If atypia represents a direct precursor to malignancy, one
would expect a preponderance of subsequent breast cancers
to occur in the ipsilateral breast, with shared histologic
features and a shorter time to occurrence. By contrast, if
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Table 2: Clinical, radiological and pathology variables and their associated distribution between benign and carcinoma groups. p values < 1.0 used for multivariable logical
regression analysis are bolded and underlined.
Characteristics Group Number Upstaging Rate p value
Total 52 50%
Age at diagnosis 0.3813
<50 6 67%
250 46 48%
Menopausal status 0.6734
Premenopausal 6 67%
Perimenopausal 10 50%
postmenopausal 36 47%
Hormone Replacement Therapy 0.3059
Yes 4 25%
no 47 51%
unknown 1 100%
Family history of breast cancer 0.2927
First degree relative 11 45%
Second degree relative 8 75%
No family history 33 45%
Ethnicity 0.08942
Australian 28 53%
Asian 9 78%
Middle Eastern 7 29%
Other (European/African) 8 25%
Years since last mammogram 0.3264
1 years 3 33%
2 years 11 73%
3+ years 16 37%
No previous 16 56%
unknown 6 33%
Mammographic abnormality 1.000
Microcalcification 40 50%
Density/distortion 12 50%
Biopsy modality 0.1372
Stereotactic (10G) 35 43%
Ultrasound (14G) 17 65%
Breast density <25% 1 55% 0.6497
25-50% 20 40%
51-75% 15 53%
>75% 6 67%
Lesion size on mammogram <6mm 11 27% 0.06409
6-21 mm 24 46%
>21mm 17 1%
Lesion size on mammogram < 15mm 30 37% 0.02343
2 15mm 22 68%
Focality on biopsy Focal ADH 32 50% 1.0000
Multifocal ADH 20 50%
Calcifications completely removed on biopsy? Yes 15 27% 0.055
no 29 55%
Not applicable 8 75%
Table 3: Results of multivariable analysis demonstrating that ethnicity and lesion size are statistically significant variables when estimating risk of ADH upstaging to carcinoma
after core needle biopsy.
Multivariate characteristics Odds Ratio 95% Confidence Interval p value
Asian ethnicity 3.2 0.495 - 20.7 0.050
Middle East 0.27 0.037 - 2.02
Other (European) 0.20 0.030 - 1.42
Lesion size (2 15 mm) 5.1 19.7-1.30 0.011
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an atypia is a general risk indicator, any subsequent breast
cancers would be expected to occur with equal frequency in
both breasts, with variable histology and time to occurrence.
In fact, there is evidence for both theories. In a study by
Hartmann et al of 698 women with atypical hyperplasia
followed for a mean of 12.5 years, 143 developed breast
cancer. There was a 2:1 ratio of ipsilateral versus contralateral
breast cancer. The ipsilateral predominance is marked in
the first 5 years, lending credibility to the argument of a
precursor phenotype. This study also demonstrated longer
term elevated risk involving both breasts, giving strength to
the general increased risk theory [32].

The question remains: can we preoperatively identify
those population subsets at the far end of the continuum who
are at high risk of harbouring invasive disease (‘cancer yes’),
and can we identify those at the other end of the spectrum,
who are at low risk and might safely avoid surgery altogether
(‘cancer no’)?

Scoring systems

Several groups have previously attempted to identify
clinical, radiological, and pathological patterns to enable
prediction of those who are at low risk of being upstaged
from ADH to malignancy [1,3,8,11,12,14-27]. Their aim was
to identify a subset of women who were considered low risk
for upstaging and could possibly avoid surgery, and instead,
undergo shortterm radiological follow-up and clinical review.
While several factors have been found to be associated with
risk of upstaging, no factor alone or in combination has
been consistently associated with an acceptably low risk
of diagnosis upstaging. The results of most studies show a
risk of upstaging generally above the 2% threshold and
surgical excision therefore remained the gold standard
recommendation for all populations [8,14,16,23,26,28,29].

Ko, et al. [14] developed a prediction algorithm to
determine the probability of upstaging of ADH to malignancy
in ultrasound-guided CNB. Their study of 74 patients
demonstrated that age > 50 years, microcalcification on
mammography, lesion size > 15 mm, and a palpable lesion
were independent predictors of malignancy. A scoring system
was developed whereby the scores for each significant factor
were added, resulting in a total score ranging between 0 and
14.5.Ko’s algorithm demonstrated a negative predictive value
of 100% for a score < 3.5. The algorithm was able to identify
a subset of their study population (n = 6) whose diagnosis
was likely to be benign. Ko’s study included a validation
dataset of 54 patients, where 15 patients were classified as
‘probably benign’ with scores < 3.5, and again demonstrated
that no patients were upstaged to malignancy. In an external
validation study of 107 patients, Bendifallah, et al. [28]
assessed the statistical performance of the Ko algorithm
in an independent multicentre population, and achieved a
negative predictive value of 89%. They concluded that this
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scoring algorithm demonstrated a lack of reproducibility and
was not sufficiently accurate to define a low risk subset of the
population who could safely avoid surgery.

Forgeard, et al. [20] in a retrospective series of 116
patients, demonstrated that lesion size and extent of ADH
were significant predictors of malignancy. From these
results, they defined a group of patients with lesion size <
6mm and complete removal of calcifications on biopsy who
demonstrated a 0% risk of upstaging. Caplain, et al. [29]
working from the same institution as Forgeard, prospectively
assessed Forgeard’s guidelines using a series of 124 patients
and a median follow-up of 30 months (range 5-55 months).
Conformity rate was 92%. Patients with lesion size < 6 mm
and complete removal of calcifications were assigned to
undergo clinical and radiological follow-up only. Of the 61
patients who did not undergo surgery, one patient developed
a malignancy in the contralateral breast after 2 years, and
a second patient developed a malignancy after 3 years
in a different quadrant of the ipsilateral breast. Although
acknowledging that longer follow-up analysis is required to
increase the precision of their results, Caplain’s conclusion
was that these guidelines do allow a subset of patients
to be safely followed-up with yearly mammograms and
examination rather than surgery. However, when Forgeard’s
algorithm is applied to the current study’s population, a
different conclusion is reached. 7 patients were identified
with lesion size < 6 mm and complete removal of calcification
on biopsy, with 4 out of 7 patients demonstrating carcinoma
on surgical excision (upstage rate of 57%). A low risk
population who might safely avoid surgery has not been
demonstrated with Forgeard’s algorithm is applied to this
study population.

Selected other factors of interest

To the best of our knowledge, this is the first study to
demonstrate that ethnicity may play a role in the risk of
ADH upgrade to carcinoma. The data from this study does
demonstrate statistical significance. However, this must be
interpreted with caution given the significant heterogeneity
of the broad ethnic categories in this analysis, and the
relatively small patient numbers included within each
category. The authors regard these findings as a point of
interest to be studied further and not a definite established
link.

Numerous other factors have been previously found to
be statistically significant on evaluation of malignancy risk.
Larger lesion size [12,18,33], multifocal ADH [15,16], older
age [23] and micropapillary pattern on histology [15,26]. have
been associated with higher risk of malignancy. Conversely,
unifocal ADH [19,26], complete removal of calcifications
[11,15,19,27,34], have been variably associated with a lower
risk of ADH upstage to malignancy. Nonetheless, data analysis
from many of these studies failed to reach the 2% threshold
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and therefore continued to recommend surgical excision as
the primary management strategy.

The concept of ADH with ‘marked’ or ‘severe’ cytologic
atypia is an evolving area of interest. The new entity
described by Allison, et al. [35] as “ADH suspicious for DCIS”
is a qualitative feature which may be more discerning in
predicting upstage than many of the quantitative factors
described above. Similarly, Adrales, et al. described ‘marked
atypia’ as a predictor of malignancy, but the histologic criteria
was not precisely defined, making replication difficult [29,36].
Nguyen, et al.[3] also noted ‘significant atypia’ as a specific
risk factor for upstaging and recommended surgical excision.
Whether the addition of another arbitrary category along
the continuum of atypia will serve to be of use is something
that will remain to be seen. Future studies will help discern
whether this demonstrates added prognostic benefit.
However, uniformity of its definition and terminology will
need to be established before it can become a useful value.

Limitations of this study include its retrospective nature
and small size. This limited our data and meant not all factors
of interest could be examined. In the current study, 3 patients
did not proceed to surgical excision and were therefore
excluded. It is possible that cases with a lower probability
of malignancy were recommended for imaging follow-up
rather than surgical excision, and may have affected our
results. As mentioned previously, our findings of ethnicity as
a significant risk factor must be interpreted with caution, due
to the necessity of categorizing large geographic areas and
ethnic diversity.

Conclusion

At our institution, the rate of ADH upstaging to carcinoma
after core biopsy was clinically significant at 50%. The
present study demonstrates that lesion size = 15 mm is
an independent predictor of malignancy, and that Asian
ethnicity may also be an independent predictor. To the best
of our knowledge, this is the only study to date indicating
that ethnicity may play a significant role in the risk of ADH
upstaging to carcinoma. Additionally, our data suggest that
asymptomatic women with a diagnosis of ADH after core
needle biopsy who present with lesions < 15 mm, and who
are of European or Middle Eastern origin, could potentially
be managed safely with short term imaging follow-up as
opposed to surgical excision. However, given the considerable
heterogeneity of results and conclusions from other studies,
it is suggested that specialists continue to manage their
patients on a case-by-case basis, with multidisciplinary input,
until clear evidence-based recommendations can be made
from large, prospectively assessed studies. Further research
is warranted into the possibility of ethnicity as a risk factor
for diagnosis upstaging.
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