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The Problem: Summarized in a single slide

Black women have more aggressive tumors, earlier onset

•Tumors from African
American women more
likely to be ER/PR/HER2
negative, higher grade
•Largest survival disparity
seen between women
with ER+ tumors

•WHY?

Breast Cancer Risk Factors Vary by Subtype
Aging

ER+/PR+ tumors
increases

ER-/PRdecreases

Family history/genetic

increases

increases

Early age at menarche

increases

no association

Nulliparity

increases

no association

Older age at 1st birth

increases

no association

Premenopausal obesity

decreases

no association

Postmenopausal obesity

increases

no association

HT use

increases

no association

Benign Breast Disease

?

?

Yang XR et al. JNCI 2011; 103:250-263

Benign Breast Disease (BBD): a
precursor to breast cancer?
•a morphological (not just
biochemical) association
with a specific cancer
•an “early step on the
pathway to malignancy”
•a target for early
intervention/prevention
•are much more common
than the cancers they
precede

Caporaso, NE. Why Precursors Matter CEPB;
22(4) April 2013
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The Costs of BBD

Factors associated with BBD

•an estimated 1 million breast biopsies performed annually,
most benign
•after BBD, mammograms/other imaging recommended at 6 months

•Growing Up Today study (GUTS)—Berkey CS and Colditz, GA
*BBD increased in thinner girls, those with rapid growth, taller women
*Dietary factors during childhood—reduction of BBD associated with
consumption of vegetable protein, fat,
peanut butter and nuts
•Nurses’ Health Study II—Su X and Tamimi RM
*reduction of BBD among women with highest Vitamin D consumption
during adolescence
*no association with circulating levels of IGF-I, highest IGFBP-3
quartiles increased BBD risk

•financial—both to the health care system and patient
•emotional
•breast cancer risk appears to be elevated long-term (25 years)

•Women’s Health Initiative-Clinical Trial—Catsburg C and Rohan TE
*highest insulin, estradiol, CRP increased BBD risk, adiponectin
inversely associated with BBD, limited to non-HT users

BBD and Breast Cancer—New Mexico

BENIGN BREAST DISEASE
• How are they diagnosed?
– Mammography
• Microcalcifications
• Mass (much less frequently)
– Incidental findings

Ashbeck EL et al. Benign Breast Biopsy
Diagnosis and Subsequent Risk of Breast
Cancer. 2007;CEPB 16(3): 467-472.

Normal Histology
(post-pubertal female breast)

Functional Microanatomy and
Histology (TDLU)

ACINI

DUCT

Stroma

Duct
Acini
EPITHELIAL CELLS

MYOEPITHELIAL CELLS

(Secretory function)

(contractile function)
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Physiologic Changes
Cyclic menstrual changes

– After ovulation due to the
combined effect of E and P:

Physiologic Changes
Pregnancy associated
Induced by various hormones: E, P, HPL, HCG,
prolactin, cell proliferation involves all cell types,
primarily the TDLU epithelium resulting in dramatic
physiologic hyperplasia and terminal differentiation

» Increased cell
proliferation
» Increased number of
acini
» Vacuolization of the
cytoplasm
» Stromal edema

– Typically associated with
premenstrual “fullness”
clinically

Physiologic Changes

Age-Related Lobular Involution (LI)

Involution
• Starting before menopause and proceeding gradually,
there is a progressive TDLU atrophy and fatty
replacement of the stroma

Little studied; functionally distinct
from post-lactational
involution
Begins premenopause,
accelerates during
menopause
Characterized by a progressive
loss of epithelial in terminal
ductal lobular units (TDLU)
Nature of stromal changes
unclear
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Involution
(Regression)

BENIGN BREAST DISEASE
Non-proliferative fibrocystic changes

• By far the most
frequently detected
lesions in the breast
• Part of the changes
seen in normal breast

They include:
– Simple cysts
– Fibrosis
– Apocrine
metaplasia
– Columnar cell
alteration
– Fibroadenoma

Fibroadenoma

Proliferative changes without atypia

Fibroadenoma
Stromal and epithelial
components
(biphasic)
The epithelium of
fibroadenoma is
hormonally
responsive,
regression usually
occurs
postmenopausally

• Includes:
– Ductal hyperplasia
– Sclerosing adenosis
– Papillomas
– Radial scar
– Columnar cell
hyperplasia
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Proliferative changes without atypia
(ductal hyperplasia)

Proliferative changes without atypia
(columnar cell hyperplasia)

Sclerosing Adenosis

Proliferative changes without atypia

(intraductal papilloma)
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Radial Scar
•
•
•
•

Multiple, bilateral
Grossly: firm, Chalky
Stellate (worrisome on radiology)
On a excision specimem: no need for
anything further
• On a biopsy: excise further

Radial Scar (RS)/Complex
Sclerosing Lesion (CSL)
 Fibroelastotic center with entrapped ducts
 Radiating ducts and lobules with variable epithelial
hyperplasia, duct ectasia, and papillomatosis
 Different names: sclerosing papillary proliferation,
nonencapsulated sclerosing lesion, infiltrating
epitheliosis

Proliferative changes with atypia: ADH
• Atypical ductal hyperplasia (ADH):
– Epithelial proliferation confined to the mammary ductal lobular
system and is composed at least in part by a neoplastic cell
population similar to low grade DCIS
– Architecture: arcades, bridges bars, solid, micropapillae and
fenestrations; may be admixed with cells more characteristic of
UDH.
– Page et al: 2 separate spaces involved
– Tavassoli uses , 2mm
– We use in practice a combination of these 2 features.

Atypical Lobular Hyperplasia (ALH)

Increase the number of
cells lining the lobules,
referred to as lobular
hyperplasia

ADH
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Atypical Lobular Hyperplasia

Preliminary Data—African American (AA) women,
Detroit, MI

1. What does BBD look like in AA women?
Presence of:

•First BBD biopsy between 1997-2003 identified through the
Department of Pathology, Wayne State University
•57% under 50 at biopsy
•Link women with BBD to the Metropolitan Detroit Cancer
Surveillance System—median follow up 10 years

-fibrosis (60%)
-cysts (40%)
-apocrine metaplasia (31%)
-ductal hyperplasia (31%)
-columnar alteration (17%)

-intra-ductal papilloma (10%)
-sclerosing adenosis (6%)
-duct ectasia (4%)
-radial scar (2.5%)
-lobular hyperplasia (2%)

Degree of atrophy (involution):
-none (21%), partial (60%), complete (19%)
Overall impression following Dupont and Page criteria:

•55 (3.9% of first ~1,400 analyzed) women developed a
subsequent breast cancer…now up to 160 breast cancers

-non-proliferative disease (68%)
-proliferative disease without atypia (29%)
-atypical hyperplasia (3%)
Cote ML et al. Benign breast disease and
the risk of subsequent breast cancer in
African American women. Cancer Prev
Res. 2012 Dec; 5(12):1375-80

Compared 439 AA women under 40 at BBD diagnosis to
1,428 AA women 40+

Compared 1,423 AA women (Detroit) to 2,140 white women (Mayo)
BBD dx 1997-2001
•younger, more likely to have excisional biopsy

•Women 40+ more likely to have: apocrine metaplasia, ductal
hyperplasia, calcifications, cysts, columnar cell alterations, and
atypical hyperplasia

•more likely to have fibrosis, fibroadenoma,

•Women under 40 more likely to present with fibroadenoma

•less likely to have sclerosing adenosis, columnar alterations,
duct ectasia, radial scars, atypical hyperplasia and complete
atrophy

Among younger women only, risk of subsequent breast cancer associated
with:
•cysts (RR=3.95, 95% CI: 1.09, 14.29)

•columnar cell alterations (RR=5.35, 95% CI: 1.45, 19.73)
Cote ML et al. San Antonio Breast
Cancer Symposium, 2014

•cysts and ductal hyperplasia equal by cohort
These differences may be a function of
biopsy type, clinical practices

Presented at the SIS World Congress on Breast
Healthcare, Orlando, Oct 2014
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2. Which features are associated with breast cancer?

Detroit OR

Other cohort

Atypical hyperplasia:

3.3 (1.2, 8.9)

4.2 (3.2, 5.4)*

Radial scars:

3.3 (1.4, 7.5)

1.6 (1.1, 2.3)**

Sclerosing adenosis:

2.0 (1.1, 3.8)

2.1 (1.9, 2.3)***

Age-related involution

NP
P/no Atyp
AH

No involution
Detroit
Mayo

75%+ involution
Detroit
Mayo

ref

ref

ref

ref

1.77 (0.45, 6.88)

0.91 (0.27, 3.09)

0.5 (0.11, 2.36)

0.93 (0.45, 1.93)

9.23 (1.42, 60.08)

3.74 (1.09, 12.88)

--

0.56 (0.13, 2.40)

*Hartmann LC et al. 2005, NEJM
**Aroner SA et al. 2013, BrCa Res Treat
***Visscher DW et al. 2014, BrCa Res Treat

What else makes involution clinically interesting?

•one measure of involution correlates with other measures across both
breasts (Vierkant RA et al. 2009; Breast Cancer Res and Tx)
•invasive procedure
•difficult to
classify appears to be independent of
•risk associated with incomplete
involution
breast density (Ghosh K et al. 2010; JNCI)
•associations may differ by subtype—involution reduces risk of luminal A
breast cancers but not basal-like cancers (Yang XR et al. 2012; Breast Cancer Res)

3. Do the subtypes identified differ compared to
breast cancers from the general population?
•109 AA women with BBD-BrCa identified (BBD 1997-2001)
•Linkage to the Metropolitan Detroit Cancer Surveillance
System (MDCSS)
•Stage, histologic type, ER/PR status, survival
•Compared our cohort of BBD to general MDCSS AA
population in Detroit over the same time period

Do the subtypes of BrCa in the BBD cohort differ than those
from the AA general population?

Translational significance
•Pathological characterization of BBD lesions that confer
increased risk can identify the women who need closer
surveillance

40
35
30
25
BBD
MDCSS

20
15

•Molecular analysis of BBD tissue that resulted in a
subsequent BrCa may hold clues that allow for earlier
detection
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•Establishment of this cohort allows for advances in white
populations to be examined and tested in AA women

5
0
Insitu

ER-/PR-

Deceased
Mitro SD et al. Clinical characteristics of breast
cancers in African-American women with benign
breast disease: A comparison to the Surveillance,
Epidemiology and End Results Program. The Breast
Journal, Sept. 2014.
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