The Sea of Uncertainty Surrounding Ductal Carcinoma
In Situ—The Price of Screening Mammography

H. Gilbert Welch, Steven Woloshin, Lisa M. Schwartz

Wouldn'’t it be easier if we lived in a binary world? Everything
would be either black or white, yes or no, 1 or 0. And biopsy results
would be either normal or cancer.

Unfortunately, in the world of cancer, our efforts to detect the
disease early have made this a fantasy. We are increasingly faced
with the reality of a big gray zone—a broad spectrum of pathologic
findings between normal tissue and invasive cancer. And our
nosology reflects the associated ambiguity—dysplasia, intraepithe-
lial neoplasia, hyperplasia with atypia, and even abnormalities of
“unknown significance.” The unifying theme for these findings is
that they may progress to invasive cancer. Or they may not.

Despite the presence of the word “carcinoma,” ductal carcinoma
in situ (DCIS) is the poster child for this problem (a senior patholo-
gist involved in developing classification systems confided to one of
us that he regretted the use of the term carcinoma in DCIS). No
one believes that DCIS always progresses to invasive cancer, and no
one believes it never does. Although no one is sure what the proba-
bility of progression is, studies of DCIS that were missed at biopsy
(1,2) and the autopsy reservoir (3) suggest that the lifetime risk of
progression must be considerably less than 50%.

There is an added complexity: DCIS is associated with not just
one risk but two. In addition to the specific risk that the lesion
might progress to invasive cancer, DCIS confers a general risk. It
is a marker for an increased chance of developing invasive cancer
elsewhere in the ipsi- or contralateral breast. Again, although no
one is sure what this probability is, a recent prospective study of a
cohort of patients with DCIS who were treated largely by excision
alone suggested that the 5-year risk of subsequent invasive breast
cancer elsewhere is less than 10% (4).

In short, there is a sea of uncertainty surrounding DCIS. Some
lesions will progress to cancer, others will not. Some women with
DCIS will develop cancer elsewhere in their breasts, whereas
others will not. And we’re not sure what the chances are.

It isn’t surprising that among women with DCIS the uncer-
tainty of being in this gray zone leads to anxiety. In this issue of the
Journal, Partridge et al. (5) report that many women with DCIS
are anxious—even months after the diagnosis. The authors also
report that anxiety is associated with exaggerated risk perceptions—
many women with DCIS estimate their risk of developing invasive
cancer 5 years following treatment to be greater than 50%. Although
it’s tempting to hope that better educating women (and their doc-
tors) about the actual risks of DCIS would reduce anxiety, it’s
entirely possible that our measures of risk perception and anxiety are
simply markers for the same underlying construct—how women
feel about being in the gray zone. They are told that they don’t have
cancer, but they are not normal; instead, they are at higher risk for
developing cancer.
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Because DCIS is an asymptomatic and nearly always nonpalpa-
ble lesion, the majority of women exposed to this sea of uncertainty
got there the same way—via screening mammography. Thus, the
associated anxiety must be considered to be a harm of mammo-
graphic screening.

But anxiety is certainly not the only harm. The fundamental
paradox of early cancer detection is that, while some may be
helped, others get a diagnosis they’d be better off without. The
central harm of screening is overdiagnosis—the detection of
abnormalities that meet the pathologic definition of cancer but will
never progress to cause symptoms. Although this concept may
seem implausible to clinicians, basic scientists have begun to
uncover biologic mechanisms that halt the progression of cancer
(6-8). Overdiagnosis has now been associated with early detection
in a variety of cancers, including neuroblastoma (9,10), melanoma
(11), and thyroid (12), lung (13), prostate (14), and breast (15,16)
cancer. In fact, some degree of overdiagnosis in cancer screening is
probably the rule, not the exception.

Long-term follow-up of the Malmé randomized trial (17) sug-
gests that a quarter of mammographically detected breast cancers
represent overdiagnosis (18). Although it is impossible to deter-
mine which individuals are overdiagnosed (unless they are not
treated and ultimately die without ever developing symptoms from
their cancer), it is possible to identify subsets of patients who are at
high risk of overdiagnosis. In breast cancer, this subset is patients
with DCIS. Because the “best guess” is that most DCIS won’t
progress to invasive cancer, the risk of overdiagnosis would be
expected to be greater than 50%.

The problem with overdiagnosis is that it leads to overtreat-
ment. Because it is impossible to determine which individuals are
overdiagnosed, almost everyone gets treated as if they had invasive
cancer. The notable exception is prostate cancer, for which active
surveillance (ie, “watchful waiting”) is now an accepted treatment
option, even among strong proponents of screening (19,20).

Patients who are overdiagnosed cannot benefit from treatment
because their “disease” poses no threat; in fact, for them treatment
can only cause harm, such as disfiguring surgery, radiation damage,
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and side effects of systemic therapy. In the cohort studied by
Partridge et al. (5), it appears that the vast majority underwent
surgery, half received radiation, and a third underwent total mas-
tectomy—a treatment pattern that is remarkably similar to that of
early-stage invasive breast cancer.

And despite all this treatment, many of these women perceived
that their breast cancer risk remained extremely high. Perhaps this
observation simply reflects exaggerated risk perceptions. Or maybe
these women believe their treatment had little effect on their over-
all risk of developing breast cancer. We just don’t know the natural
history of DCIS, but we can and we should.

More than 50000 American women are diagnosed in this gray
zone each year. Virtually all get some surgery. It’s time to figure
out whether they really need surgery or whether all they really
need is repeat mammography (or magnetic resonance imaging).
In other words, should they be treated for breast cancer or
should they be managed as individuals with an elevated risk for
the disease? Because the prognosis for women who are treated
for early-stage breast cancer is so good, it’s reasonable to test a
strategy of active surveillance for DCIS. Active surveillance
could help women whose DCIS does not progress avoid treat-
ment and allow those whose DCIS does progress to invasive can-
cer be diagnosed and treated when the prognosis is still extremely
favorable.

Investigators at the University of California at San Francisco
are taking an important first step in this direction (21). In a pilot
study, all women with estrogen receptor—positive DCIS will receive
hormonal therapy for 3 months before surgery. The primary
outcome is the change in tumor volume during this period. The
investigators’ ultimate goal is to identify nonsurgical means of
treatment to prevent DCIS progression to invasive cancer.

Although active surveillance is a step that can mitigate the
harms of treatment, we doubt that it will mitigate the effects of
uncertainty and anxiety highlighted by Partridge et al. (5). To do
this, we must go back a step and question the value of making the
diagnosis in the first place.

Of all the randomized trials of screening mammography, only
one included a physical examination in the control group, which
offered some insight into the value of detecting DCIS. In the
Canadian National Breast Screening Study-2 (22), women in their
fifties were randomly assigned to either a carefully standardized,
lengthy (5-15 minutes per patient) physical examination that was
performed mainly by specially trained nurses or to the same physi-
cal examination plus mammography. In other words, the trial
essentially tested the value of finding the microscopic nonpalpable
lesions of DCIS. The trial found no statistically significant differ-
ence in breast cancer mortality (and, in fact, mortality was nomi-
nally higher in the mammography group).

Although it’s not clear that screening mammography has any
benefit over a carefully standardized clinical examination, we
believe mammography has a role in women’s health. The practical
reality is that it is much easier to standardize the practice of the
relatively few mammographers than the very large number of pri-
mary care practitioners who might perform a physical examination
(not to mention the problem of their finding the time to do so).
But the findings of the Canadian trial do raise the question of what
the mammographer’s threshold to recommend biopsy should be.
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Maybe it’s time to compare current practice with a more conserva-
tive diagnostic threshold and reserve biopsy only for lesions that
can be plausibly palpated (say >1cm).

Or maybe this trial could only happen in a fantasy world. But
we hope not.
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