
Mammography: Yet Another
Challenge1

Daniel B. Kopans, MD

Mammographic screening is one
of the major, unrecognized,
medical advances of the past 35

years. Prior to 1990, the death rate
from breast cancer had remained un-
changed in the United States for at least
50 years. In the middle of the 1980s, the
decrease in breast cancer deaths re-
ported from the Swedish Two-County
Trial, which was a randomized, con-
trolled trial, led to the onset of wide-
spread screening in the United States
that involved enough women to influ-
ence national statistics (1). There was a
sudden increase in the incidence of
breast cancer that began around 1985–
1986 that, initially, raised concern that
there was an “epidemic” of breast can-
cer. It was soon recognized that this
sudden increase was due to the fact
that, with screening, we were finding
“future” cancers years earlier. At the
same time, the incidence of ductal car-
cinoma in situ also began to increase.
Since ductal carcinoma in situ is, virtu-
ally, only found by using mammogra-
phy, this increase confirmed the fact
that mammographic screening had be-
gun on a large scale. Periodic screening
is unlikely to affect the fast-growing can-
cers (length bias), but it is likely to in-
terrupt the moderately growing and
slower-growing cancers. Thus, it is not
surprising that the death rate from
breast cancer began to decrease in
1990, 5–7 years after the onset of
screening (2,3).

This decrease in deaths has contin-
ued as more and more women partici-
pate in screening so that the death rate
has decreased by almost 30% since
1990 (4). Some suggest that better ther-
apy is responsible for the decline. In
2005, seven computer models were
used to try to determine what percent-
age of the decline in deaths resulted
from better therapy and what percent-
age resulted from early detection (5).
The modeling gave a range for the con-

tribution of early detection from 28% to
65%. Citing the lower estimate, this
computer modeling has been used to
suggest that therapy is the reason for
fewer deaths. It is surprising that so
much reliance has been placed on com-
puter modeling when there are actually
several direct measures that have been
published that aided analysis of actual
population-based data that clearly show
that mammographic screening is the
major reason for the decline in breast
cancer deaths. A review of the data
from the “two counties” from the Swed-
ish Two-County Trial showed that the
death rate declined over time in direct
proportion to the number of women
participating in screening, while those
who did not participate, but had access
to the latest therapies, had only a very
small decline in death rate (6). A subse-
quent study of seven counties, which
included 30% of the Swedish popula-
tion, confirmed the fact that screening
accounted for most of the decline in
deaths (7). The benefit from screening
mammography has also been demon-
strated in the Netherlands, where de-
spite access to modern therapy, the
death rate from breast cancer had con-
tinued to increase in the various Dutch
health care districts. It was not until
screening became available that the
death rates began to decline (8).

To those of us who have been in-
volved from the very early years of
mammographic screening, it would
appear that the challenges never end.
We are now entering a new era, with
a major reassessment of health care.
Interventions will be evaluated with
even greater scrutiny, and the benefits
of mammography will once again be
challenged. The articles by Miglioretti
et al (9) and Elmore et al (10), in this
issue of Radiology, provide important
information on the sensitivity and
specificity of mammographic screen-
ing and how they vary with the train-
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ing of the practitioners. These results
can be used to improve our ability to
find more cancers earlier, or they can
be misused to deny women access to
mammographic screening.

Those of us involved in fellowship
training will be happy to learn that
radiologists with fellowship training
had a higher cancer detection rate
than did radiologists without addi-
tional training and that radiologists
with greater experience also had a
higher breast cancer detection rate
than did those without postresidency
training.

When one analyzes the findings,
however, one should also be aware
that a crucial set of data are missing.
Decreased deaths associated with
screening are a result of a decrease in
the size and stage of the cancers de-
tected, and these data have not been
provided in the reviews by Miglioretti
et al (9) and Elmore et al (10). Detect-
ing breast cancer at a smaller size and
earlier stage is the fundamental value
of mammographic screening. Two ra-
diologists can have similar detection
rates (apparent sensitivity), but one
may be finding cancers a year later
than the other, and these cancers are
larger and of a later stage than those
detected by the other radiologist. Just
reviewing sensitivity and specificity
may be misleading without informa-
tion as to the size and stage of the
cancers at the time of detection.

What is also missing from these arti-
cles is a detailed description of the conse-
quences of the studies with false-positive
findings and their relative importance.
These women were screened, and
something was seen on their screening
mammogram that concerned the in-
terpreting radiologist. The patient was
asked to return for a diagnostic evalu-
ation, which usually means a few extra
mammographic images and/or an ul-
trasonographic study that quickly help
resolve the issues raised with most re-
calls. Although the authors do not pro-
vide any details, most of the questions
raised by a screening study are usually
resolved with just a few extra x-ray
images. Recalls are inconvenient, they
may result in time away from work or

family, and they may provoke anxiety
among the recalled women. Elmore et
al (10) showed that, among the radi-
ologists who detected the most can-
cers, 83 women were recalled from
screening to detect one additional can-
cer. There is no objective measure to
decide whether this is an excessive
number or a reasonable one, given
that the woman whose breast cancer
is detected may not die as a result.
The authors provide no frame of ref-
erence, such as other interventions
with which to compare this ratio. For
example, it is my understanding that a
similar proportion of women are re-
called because of an abnormal cervical
cancer screening study, yet four times
as many women die of breast cancer
each year as women who die from cer-
vical cancer. Why is the breast cancer
recall rate considered excessive?

Elmore et al (10) also provide
somewhat of a double message. On
the one hand, the article seems to be
critical of fellowship-trained radiolo-
gists because they have a higher false-
positive rate, but then they concede
that the same radiologists had a
greater sensitivity (found more can-
cers). My experience suggests to me
that there is a fundamental difference
in the way health planners and physi-
cians look at breast cancer screening.
It is my experience that radiologists
are trying to find as many early can-
cers as we can because this action re-
sults in saving lives. My experience
with health planners is that they seem
to be most interested in reducing stud-
ies with false-positive findings. I
wholeheartedly support improve-
ments in what we do, but we should
not lose sight of the fact that the anx-
iety and inconvenience of being called
back because of an abnormal finding
on a screening mammogram are not
equivalent to dying from breast can-
cer. In the effort to reduce studies
with false-positive findings, we want to
try to avoid missing the all-important
small cancers. D’Orsi and Swets (11)
and others (12) explained why this is
difficult. Radiologists who interpret
findings from studies by using estab-
lished criteria place themselves on the

same receiver operating characteristic
curve. This curve relates studies with
true-positive findings to those with
false-positive findings. Unless one of
us has some secret that allows us to
differentiate benign from malignant le-
sions that we do not share with our
colleagues, which permits us to reduce
studies with false-positive findings
without allowing some cancers to be
missed, the studies with false-positive
findings can only be reduced by in-
creasing false-negative interpreta-
tions, causing a reduction in cancer
detection. A major benefit from the
data sets used to compile the articles
by Miglioretti et al (9) and Elmore et al
(10) would be a review of the cases
recalled from screening to try to de-
termine what findings triggered the
higher false-positive recall rates that
did not trigger recalls among more ex-
perienced radiologists and what find-
ings produced higher false-positive
rates among fellowship-trained radiol-
ogists, along with a higher sensitivity.
It is helpful to examine the three
groups of radiologists, but the only
way to modify behavior would be to
define the false-positive findings that
did not prove to be cancers so that
radiologists can learn not to be con-
cerned about these findings.

We all would like to reduce the
false-positive rate, as long as we can
keep the sensitivity for small cancers
high. It would be helpful if Miglioretti
et al (9) and Elmore et al (10) could
take advantage of their access to so
much potentially useful data. It is fine
to suggest that “[f]ellowship training
programs in breast imaging should
emphasize lowering radiologists false-
positive rates to within the recom-
mended U.S. performance goals while
maintaining high sensitivity,” but the
authors offer no way to accomplish
this task. I would urge that they try to
determine what the radiologists with
the highest sensitivity and lowest
false-positives were doing that was not
being done by the others. Miglioretti
et al (9) and Elmore et al (10) could
make a major contribution by review-
ing the cases of the 18 radiologists
who had both sensitivity and false-
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positive rates that were in the highest
quartile of interpretive performance
to determine the criteria that they
used so that these criteria could be
taught to all of us to benefit those with
lower sensitivity and specificity and to
continue to drive down the breast can-
cer death rate.
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