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Summary Background: Atypical ductal hyperplasia (ADH) is known to be associated with un-
derlying malignant breast conditions. Previous studies have shown that up to 40% of ADH found
in core needle biopsy of the breasts had undiagnosed malignant lesions after excision.
Methods: This is a retrospective study on a prospectively maintained database. From 1st
January 2005 to 31st December 2014, a total of 262 excision or mastectomy specimens were
identified to contain ADH. Clinical, radiological and pathological data were retrieved and
analyzed. Correlating factors for the presence of co-existing pre-malignant or malignant con-
ditions were analyzed. Overall survival in patients with or without co-existing malignant breast
lesions were evaluated.
Results: 95 (36.3%) had co-existing malignant breast lesions within the same specimen. The
median age at diagnosis was 49 (Range 17e85). Suspicious breast imaging features (BIRADS 4
or above) and lesions larger than 10 mm on breast imaging were independent risk factor for
co-existing malignant pathology (p < 0.001 and 0.005 respectively).

After median follow-up interval of 60 months (6e120 months), the overall survival was com-
parable between the groups of patients having ADH with or without co-existing malignant pa-
thologies (98.2% and 97.9% respectively).
Conclusion: Co-existing malignant lesions were present in up to 36.3% of the pathology spec-
imens containing ADH, in which its presence could be predicted by pre-operative breast imag-
ing.
ª 2019 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services
by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1 Different co-existing conditions in the pathology
specimens with ADH.

Co-existing pathology Number (%)

Atypical ductal hyperplasia alone 103 (39.4%)
Fibroadenoma/Fibrocystic disease 36 (13.7%)
Intraductal papilloma 22 (8.4%)
Phyllodes tumor (3 benign, 3 borderline) 6 (2.3%)
Ductal carcinoma in-situ 60 (23.1%)
Invasive ductal carcinoma 29 (11.1%)
Lobular carcinoma in-situ 2 (0.8%)
Invasive lobular carcinoma 1 (0.4%)
Malignant phyllodes tumor 2 (0.4%)
Angiosarcoma 1 (0.4%)
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1. Introduction

Atypical ductal hyperplasia (ADH) of the breasts has been
described to be associated with increased risk of invasive
breast carcinoma.1e4 ADH is usually considered as a
borderline lesion within the spectrum of usual ductal hy-
perplasia and ductal carcinoma in situ (DCIS). ADH is known
to be associated with increased risk of in-situ or invasive
breast cancer, in which the risk of developing breast cancer
can be as high as four to five times that of the general
population.1e5 This figure is even higher for premenopausal
women, approaching a six-fold risk.5 In patients with first-
degree relative suffering from breast cancer, this risk is
further increased to almost ten-fold.1,6,7

Distinction between DCIS and ADH can be ambiguous.
Most pathologists adopt criteria derived from many
series.8e10 ADH was described initially as a diagnosis by
exclusion. The recognition of some but not all of the fea-
tures of DCIS (as well as the lack of the characteristics of
usual-type epithelial hyperplasia) will be regarded as ADH.1

Over the last few decades, the definition of ADH has been
revisited and updated e while the diagnosis still rests on an
absence of all the features of DCIS, additional supporting
morphological features have been described.11,12 Some
proposed that diagnosis of ADH can be derived when
morphological characteristics of DCIS are present but
occupy less than two separate ductal spaces. Others use a
2-mm as the cutoff e lesions smaller than 2 mm in
maximum diameter will be classified as ADH and larger ones
as DCIS.13 These criteria recognize essentially the same
pathology. In general, ADH is usually small and focal,
measuring no more than a few millimeters. Larger focus are
accepted if associated with a radial scar/complex scle-
rosing lesion or a papilloma.

ADH is known to be associated with the presence of in-
situ of invasive breast cancer. However, most studies in the
literature focus mainly on evaluating the underestimation
rate of ADH by core needle biopsy,14e25 including a recent
large series published on International Journal of Surgery in
2018.25 In fact, very little evidence on the incidence of co-
existing malignancy is known. Here we evaluate all our
pathology specimens containing ADH after excisional sur-
gery and we evaluate the incidence of co-existing malig-
nant or pre-malignant conditions.

2. Material and methods

This is a retrospective study analyzing data from a pro-
spectively maintained database maintained jointly by
breast surgeons and pathologists in Queen Mary Hospital, a
tertiary breast centre in Hong Kong. Data collection, access
and analysis have been approved by Institutional Review
Board of the Hospital Authority in Hong Kong. Patients with
ADH found in excisional biopsy (including wide local exci-
sion) or mastectomy specimens were identified and
retrieved. The study was registered with research protocol
available at www.researchregistry.com. All surgical
excisions were performed by the same group of board-
certified specialist breast surgeon. Pathology specimens
were reviewed by specialist breast pathologist. Patients
with incidental co-existing malignant lesions were treated
by standardized multidisciplinary management protocol for
malignant breast conditions, drafted according to the Na-
tional Comprehensive Cancer Network (NCCN) guidelines.
Patient demographic, clinical, radiological and pathologic
data were analyzed. Univariate and multivariate analysis
were used to assess the correlating factors for the presence
of co-existing malignant lesions in the specimens.
3. Results

From 1st Jan 2005 to 31st Dec 2014, 262 pathology speci-
mens were identified to contain ADH. Median age of the
patients was 49 (Range 17e85). All patients were female.
All excisions were performed by specialist breast surgeons.
Lesions with co-existing malignant pathologies were
treated subsequently according to divisional protocol.

Out of the 262 specimens, 103 (39.3%) did not have
identifiable co-existing pathology (i.e. pure ADH), 64
(24.4%) had co-existing benign lesions, including 36 fibroa-
denoma or fibrocystic disease, 22 intraductal papilloma and
6 benign or borderline phyllodes tumor. On the contrary, 95
(36.3%) specimens contain co-existing malignant lesions
including 60 DCIS, 29 invasive ductal carcinoma (IDC); 2
lobular carcinoma in situ (LCIS), 1 invasive lobular carci-
noma, 2 malignant phyllodes tumors and 1 angiosarcoma.
Results were summarized in Table 1. Mastectomy was per-
formed in 27 (28.4%) patients with co-existing malignant
pathology. All final excision margins were clear of ADH or
malignant tumors.

Risk factors for presence of co-existing malignant pathol-
ogy were analyzed with univariate analysis (Table 2). Initial
factors included age, family history of breast cancer, symp-
tom,breast imagingcharacteristics andsizeof lesiononbreast
imaging. Suspicious breast imaging (BIRADS 4 or above), and
size>10mmwere associatedwith increased risk for presence
of co-existing malignant breast pathology (p < 0.0001).

Multiple logistic regression was subsequently performed
with forward selection and probability of entry and removal
equal to 0.05 and 0.1 respectively for model selection.
Suspicious breast imaging features (BIRADS 4 or above) and
lesion size larger than 10 mm on breast imagings remained
independent factors for co-existing malignant pathology
(p < 0.001, andZ 0.005 respectively). Odd ratios were
8.463 (95% CI 4.307e16.627) and 7.519 (95% CI
1.843e30.675) respectively (Table 3).

http://www.researchregistry.com/


Table 2 Univariate analysis of risk factors for presence of
nearby co-existing breast lesion (Chi-square test or Fisher’s
exact test, two tail, where appropriate).

Risk factors ADH without
nearly coexisting
malignant
pathology
N Z 167

ADH with nearby
coexisting
malignant
pathology
N Z 95

Age

<50 96 60
�50 71 35

p Z 0.3684
Family history of breast cancer

No 160 (1 unknown
history)

94

Yes 6 1
p Z 0.4279

Presenting symptom

Asymptomatic
(screen
detected)

38 13

Symptomatic
(mass, pain,
nipple
discharge)

129 82

p Z 0.0746
Breast imaging

Benign (BIRADS
1e3)

96 11

Suspicious
(BIRADS 4 or
above)

71 84

p < 0.0001
Size of lesion on imaging

<1 cm 3 70
�1 cm 164 25

p < 0.0001

Abbreviations: BIRADS Z Breast Imaging Reporting and Data
System.
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After median follow up interval of 60 months (Range
6e120 months), there were three mortalities in the group
without co-existing pathology. Overall survival (OS) was
98.2%. All three mortalities were related to cardiac event,
sepsis and contralateral breast cancer respectively. In the
Table 3 A multiple logistic regression for risk factors for
presence of co-existing breast lesion.

Factors p-value Odds ratio (OR) 95% CI for OR

Suspicious
breast
imaging
(BIRADS 4 or
above)

<0.001 8.463 4.307 16.627

Size � 1 cm on
breast
imaging

0.005 7.519 1.843 30.675
group with co-existing malignant breast lesion, there were
two mortalities (chronic renal disease and pneumonia).
Overall survival (OS) was 97.9%.
4. Discussion

When ADH is found in the core biopsy of a breast lesion,
total excision of the lesion is indicated due to a relatively
high proportion of co-existing malignant or pre-malignant
conditions. In literature, most studies document a rela-
tively high rate of underdiagnosis of ADH by core biopsy.
Studies have found that underestimation rate after subse-
quent excisions for ADH diagnosed on core needle biopsy
can be as high as 69%.14e20 However, a few other studies
documented a much lower rate of carcinoma, ranging from
11% to 36%.21e24 Reasons for such wide variation are not
clear. In Asia, the rate of carcinoma/in-situ carcinoma
detected after excision was reported to be around 40%.25

The definition of ADH is deceptively simple - there are
three core components to the diagnosis of ADH, including
architectural pattern, cytology, and extent of the lesion.
However, the situation is more complicated when it applies
to individual biopsy specimens, especially when inter-
observer variability in the diagnosis is unavoidable.
Certainly, the highly variable underestimation rate of ma-
lignancy for ADH diagnosed by core needle biopsy
mentioned above could be related to different thresholds
used for the diagnosis.

The significance of ADH lies in the fact that malignant or
pre-malignant conditions may be present at the same time
and by then, the management will be totally different.25

According to the results of this study, while age, symp-
tom and family history of breast cancer of the lesion cannot
accurately predict the presence of co-existing malignant
pathology, we found that suspicious mammographic feature
with large lesion size on imaging as the only predicting
factors for the presence of co-existing malignant breast
lesions. Although it is arguable that mammographic inter-
pretation is also subjected to inter-observer variation;
nevertheless, based on the above observation, we believe
special attention should be paid on patients with core-
biopsy proven ADH with suspicious mammographic features.
Having said that, for most of the time, ADH appears as the
only pathology or co-exists with other benign conditions
that further treatment is not required after complete
excision.

Survival analysis showed that the OS between the groups
with or without co-existing malignant pathology were
comparable. In fact, all mortalities in the current cohort
were non-breast tumor related. Survival of patients having
ADH with co-existing malignant pathology is not inferior to
those without co-existing malignant conditions. This result
reflects the fact that survival outcome of ADH with co-
existing malignant lesion will not be compromised if the co-
existing malignant condition is treated accordingly.

We recognize the inherent limitation of this study of
being a retrospective in nature which is subjected to bia-
ses. However, the analysis is based on a sizable cohort of
262 pathological specimens containing ADH, in which to the
best of our knowledge, represent one of the largest series
in the literature.
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5. Conclusion

Co-existing malignant breast conditions were present in up
to 36.3% of the excisional specimens containing ADH. Its
presence can be predicted by pre-operative breast imaging.
However, co-existing malignant breast lesion was not
associated with inferior survival outcome.
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