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Ductal carcinoma in situ (DCIS) is a relatively common diagnosis among women undergoing screening mammography. The great-
est increases in DCIS incidence have been in non-comedo subtypes of DCIS that are not associated with subsequent invasive can-
cer. After a 500% increase in DCIS from 1983 to 2003, the incidence of DCIS declined in women aged 50 years and older, whereas
the incidence in women younger than age 50 continues to increase. Having undergone mammography is one of the strongest and
most prevalent risk factors associated with a diagnosis of DCIS. Other risk factors for DCIS are similar to that for invasive cancer
including increasing age, family history of breast cancer, high mammographic breast density, and postmenopausal hormone ther-
apy use. Treatment for DCIS is relatively aggressive with the use of both surgery and radiation therapy and most recently adjuvant
hormonal therapy. Breast cancer mortality is low and similar with all types of treatment. New information regarding incidence of
DCIS and subtypes of DCIS according to frequency of mammography and risk factors could lead to insights into the biology of DCIS.
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The widespread adoption of screening mammography over the past
decade has led to an epidemic of diagnoses of ductal carcinoma in
situ (DCIS) of the breast. Because it is rarely clinically palpable or
symptomatic, DCIS was rarely diagnosed before the advent of
modern mammography (1). DCIS now accounts for about 20%—
25% of all newly diagnosed cases of breast cancer in the United
States and from 17% to 34% of mammography-detected cases (2—
4). Approximately one in every 1300 mammography examinations
performed will lead to a diagnosis of DCIS, and it is estimated that
62280 cases of DCIS will be diagnosed in 2009 (2,5).

Data from the Surveillance, Epidemiology, and End Results
program depict about a 500% increase in DCIS among women
aged 50 years and older from 1983 to 2003 with incidence of DCIS
starting to decline in 2003 (6-8) (Figure 1), possibly because of the
decline in use of postmenopausal hormone therapy (9). Among
women younger than 50 years, there has been a 290% increase in
DCIS since 1983 and incidence continues to rise (Figure 1) (6).
Incidence of non-comedo DCIS, a type of DCIS not associated
with subsequent DCIS or invasive cancer, has generally increased
across all age groups, whereas rates of comedo DCIS, a type of
DCIS associated with subsequent DCIS or invasive cancer, has
held constant or decreased (8). Notably, despite 20 years of detect-
ing DCIS on mammography, a decline in invasive cancer in the
United States had not been observed until after the recent large
decline in postmenopausal hormone therapy (9).

Other than undergoing mammography, older age is one of the
strongest risk factors for being diagnosed with DCIS. The rate of
DCIS increases with age from 0.6 per 1000 screening examinations
in women aged 40-49 years to 1.3 per 1000 screening examina-
tions in women aged 70-84 years (2,10). Population-based inci-
dence and screening rates of DCIS have been found to be similar
among white, African American, and Asian/Pacific Islanders
(6,11,12). That the rate of DCIS is comparable among women of
different ethnicities with a range of invasive cancer rates suggests
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the incidence of invasive cancer is not directly related to the inci-
dence of DCIS.

Risk factors for DCIS and invasive breast cancer are similar
suggesting a common etiology for both diseases. However, in
many instances, the association of a given characteristic is more
strongly associated with invasive cancer than DCIS. Family history
of a first-degree relative with breast cancer, nulliparity or late age
at first birth, history of biopsy, late age at menopause, long-term
use of postmenopausal estrogen and a progestin therapy, and ele-
vated body mass index in postmenopausal women not taking hor-
mone therapy increase the risk of DCIS and invasive cancer
(13-20). High mammographic breast density, one of the strongest
risk factors for invasive breast cancer, also has been associated with
an increased risk of DCIS (15,16,21). Smoking, lactation, early
menarche, increased alcohol consumption, and oral contraceptive
use either have not been associated with increased risk of DCIS or
results have been conflicting. One study on exercise activity sug-
gests more than 4 hours of exercise may decrease the risk of DCIS,
but the results were not conclusive (22). The prevalence of BRCA1
and BRCA2 mutation carriers among women diagnosed with
DCIS is similar to that observed in population-based studies of
women diagnosed with invasive breast cancer (23,24).

Few studies have examined risk factors for different types of
DCIS. Two studies have shown an inverse association with three
or more full-term pregnancies and comedo-type DCIS and a posi-
tive association with late age at first birth, similar to associations
observed with invasive breast cancer, whereas non—comedo type
DCIS has not been shown to be associated with reproductive risk
factors (19,25). Further research is needed to examine whether
genetic and nongenetic risk factors associated with invasive breast
cancer are associated differently with various types of DCIS.

A total of 80%-85% of DCIS is detected by mammography and
the remaining detected as a lump, and these proportions have been
stable over time (2,3). The sensitivity of mammography to detect
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Figure 1. Surveillance, Epidemiology, and End Results program age-
adjusted incidence rates of in situ disease of the breast for women aged
50 years and older (line with squares) and younger than 50 years (line
with circles) from 1975 to 2006.

DCIS is high at 86% and varies little with age (2). DCIS usually
appears on mammography as linear or multiple clusters of fine
granular calcifications with a branching type pattern and can be
diagnosed with a core biopsy or needle localization excisional
biopsy. About 96% of DCIS lesions diagnosed on mammography
are detected by performing a biopsy of calcifications (26).

Given that the natural history of DCIS is unknown, in par-
ticular, the natural history of mammographically detected DCIS,
the clinical dilemma lies in not being able to distinguish which
lesions will be associated with a subsequent invasive cancer. This
results in the vast majority of women with DCIS receiving some
surgical treatment. Almost all women who have DCIS detected
are currently treated either by mastectomy or by lumpectomy
with or without radiation, and with or without adjuvant hor-
monal therapy with less than 3% receiving no treatment (27).
The proportion of women undergoing mastectomy for DCIS has
declined over time, but the absolute numbers of women having
mastectomy to treat DCIS have remained the same because of
the rising incidence of DCIS (28). The proportion of women
undergoing lumpectomy alone has remained constant over time,
whereas there has been an increase in the proportion of women
receiving lumpectomy and radiation for treatment of DCIS.
Axillary lymph node dissection has declined from 34% of
cases undergoing dissection in 1992 to 11% in 2002 (27,28).
Approximately 13%-19% of women who undergo lumpectomy
are receiving adjuvant hormonal therapy (29,30). An increasing
rate of contralateral prophylactic mastectomy from 6.4% in 1998
to 18.4% in 2005 has been reported among women who under-
went mastectomy to treat DCIS (31). Although one might con-
clude that the aggressiveness of treatment has decreased as a
result of the decreased proportion of women undergoing mastec-
tomy and lymph node dissection, the opposite can also be said
with the increasing use of adjuvant radiation and hormonal
therapy and contralateral prophylactic mastectomy.

Mortality from breast cancer is low among women diagnosed
with DCIS regardless of the type of treatment women undergo.
Only 1.0%-2.6% of women diagnosed with DCIS will die of inva-
sive breast cancer within 8-10 years of diagnosis (32-34). Whether
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the low risk of death from breast cancer is because of very effective
treatments or the fact that the majority of DCIS are relatively
benign, or both are unclear. There are no data that demonstrate
detection of DCIS by mammography averts breast cancer deaths.
Thus, screening mammography may be benefiting some women
whose DCIS would be associated with subsequent invasive cancer,
whereas it is potentially harming other women whose DCIS would
never be associated with subsequent invasive cancer, who for lack
of good prognostic indicators, are almost always treated with sur-
gery and adjuvant therapies.

In summary, DCIS is relatively common diagnosis among
women undergoing mammography. Risk factors for development
of DCIS are similar to those of invasive cancer. Overall, the inci-
dence of DCIS has been stable in the last 5 years, with incidence
declining in women aged 50-69 years with the decline in use of
postmenopausal hormone therapy. The incidence of DCIS sub-
types associated with subsequent invasive cancer has been stable
including those detected by palpation and comedo-type DCIS.
Treatment for DCIS is relatively aggressive with use of both sur-
gery and radiation therapy and most recently adjuvant hormonal
therapy. New information regarding incidence of DCIS and sub-
types of DCIS according to frequency of mammography and risk
factors could lead to insights into the biology of DCIS.
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