2 Screening for Breast Cancer
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KEY PRINCIPLES

* Breast cancer is the most common cancer in women and the
second most common cause of cancer death in the United
States.

e Mammography, regular breasts exams, and breast self-
examination are the key components of early detection and
surveillance.

e Multiple risk factors for the development of breast cancer
have been established; these include women: with a personal
or family history of breast cancer, age over 60 yr, and
atypical proliferative fibrocystic change. However, 45% of
women with newly diagnosed breast cancer have no
identifiable risk factor.

e Mammography, although proven to reduce the cancer death
in screened women, is not a perfect screening test. It fails to
detect 10-20% of cancers.

e Controversy exists regarding the age to institute mammo-
graphic screening, indeterminate findings on the breast
biopsy, and genetic testing.

INTRODUCTION

One hundred eighty thousand (180,000) women were diagnosed with
breast cancer in the United States in the year 2000 and about 45,000
women died of this disease (/). The mortality rate and the possibility of
breast conservation are linked to the size of the cancer at the time of
detection. In general, the smaller the tumor at the time of diagnosis, the
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lower the mortality rate for an individual woman and the more likely
breast conservation will be successful (2,3).

These facts support the very important role primary care physicians
have in minimizing the mortality and morbidity for their patients with
breast cancer. Primary care physicians, by having the most direct con-
tact with their patients, play a key role in early detection. By examining
patients annually, ordering baseline and regular mammograms, and
educating patients in breast cancer facts and self-examination, primary
care physicians can make a major impact on the lives of their patients
who may eventually be diagnosed with breast cancer.

EPIDEMIOLOGY

Breastcancer is the most common malignancy in women in the United
States (4). Itis second only to lung cancer as the most common cause of
cancer death (4). The incidence of breast cancer had steadily increased
in the United States over the last few decades (5). Since 1997, however,
breast cancer mortality has declined each year by 1.8% (6,7).

Internationally, the incidence of breast cancer varies greatly, with the
lowest rates in the eastern Asian region (China, Japan, and India) to the
highest in Western Europe and the United States, where a fivefold
increase is observed (8,9).

Racial variability has been observed within the United States. Whereas
breast cancer incidence is higher among premenopausal African-Ameri-
can women, the incidence is lower among postmenopausal African-
American women compared to white women of similar age (/0).

Multiple risk factors for developing breast cancer have been estab-
lished (Table 1). Despite this, 45% of women with newly diagnosed
breast cancer have no identifiable risk factor (/7). Being female is the
foremost risk factor. Ninety-nine percent of all breast cancer occurs in
women. Male breast cancer accounts for less than 1% of all breast can-
cers(12). Ageisthe second most critical factor. The risk of breast cancer
increases steadily with age through the childbearing years until the mid-
50s, and then abruptly rises into the mid-60s. Thereafter, the incidence
continues to rise, but gradually (/3). Whereas a physician should have
ahigherindex of suspicion in a woman over 50 with a breast mass, breast
cancer has been occasionally, although very rarely, diagnosed in women
in their late teens (14).

Family history is important in assessing the risk of developing breast
cancer. The risk of breast cancer doubles in patients with a family his-
tory of breast cancer in the first-degree relatives (mother, sister, daugh-
ter) (15). The risk is more than twofold if more than two first-degree
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Table 1
Established Risk Factors for Invasive Breast Carcinoma

High risk (RR>4)
* First-degree relative with history of breast cancer
* Age over 60
e Patient born in North America or northern Europe
* Atypical proliferative fibrocystic change
Moderate risk (RR 2—-4)
» Age over 30 at first full-term pregnancy
* Obesity
* History of breast cancer
* Any first-degree relative with history of breast cancer
* Dysplastic mammographic parenchymal pattern
e Chest-wall irradiation
* Proliferative fibrocystic change without atypia
* High socioeconomic status
Low risk (RR 1.1-1.9)
* Nulliparity
 Early menarche
 Late menopause
* Postmenopausal obesity
e History of ovarian or endometrial cancer

relatives have breast cancer and the risk is more than three times if one
of those relatives had either premenopausal disease or bilateral breast
cancer (16,17).

Certain characteristics of a woman’s reproductive history have also
been shown to increase the risk of developing breast cancer. Nulliparous
women and women having a first birth after the age of 30 yr have twice
the risk of developing breast cancer (/8). Absence of breast-feeding also
increases therisk (/9,20). Early onset of menarche, before the age of 12,
and late onset of menopause, after the age of 55, each increases the risk
by twofold (21,22).

A diagnosis of atypical hyperplasia on a previous breast biopsy and
a 65% or greater area of density on the mammogram poses a four times
increased risk of developing breast cancer (23-25). Having cancer in
one breast increases the relative risk of developing a second cancer in
the contralateral breast by a factor of 2—4. This is most marked if a
woman has an associated family history of breast cancer (26).

Other factors associated with increased risk are obesity, as defined by
weight >200 1bs., history of endometrial and ovarian carcinoma, and
prior radiotherapy to the chest or mediastinum (27).
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THE BIOLOGY OF BREAST CANCER

Breast cancer is both a local and a systemic disease. Breast cancer is
heterogeneous in its presentation and course. Its propensity for early
systemic spread is, more often than not, directly related to an overall
cure rate that does not exceed 65% in the United States. Its natural
history is protracted over time, making the definition of the “cure” of
breast cancer difficult (28,29).

We know that, in general, the smaller the tumor, the less likely there is
lymph node involvement, and the better the long-term survival (30-32).
Yet, metastases can become apparent as late as 10-20 yr after a disease-
free period from initial treatment (33).

The behavior of the primary tumor within the breast starts as a single
malignant cell, which is estimated to take approximately 5-8 yr to reach
1 cm (34). It spreads within the breast by direct infiltration of adjacent
tissue, along mammary ducts and through breast lymphatics (35). The
systemic problems develop from breast cancer cells metastasizing
beyond the breast to regional lymph nodes and distant organs. Axillary
lymph nodes are the major regional drainage site for the breast. In half
the patients with a clinically palpable breast mass, axillary lymph nodes
are involved (32). The internal mammary lymph-node chain and supra-
clavicular lymph nodes are less frequently involved (36,37).

Metastases to distant organs may be recognized at the time of diag-
nosis or as late as 10 yr or more after initial treatment (30). In general,
the incidence and the time-course to distant metastases correlates with
the size of the primary tumor (30). Yet, it is recognized that there are
subsets of patients whose tumors do not behave in this predictable
manner (28). Distant metastases are most frequently found in the lungs,
liver, bone, adrenal glands, pleura, brain, and skin (38-40).

SCREENING FOR BREAST CANCER

The purpose of breast cancer screening is to separate women who are
clearly normal from those with abnormalities, with the goal of interven-
ing in the disease process after biologic onset but before symptoms or
signs develop (41) (see Algorithms 1 and 2). Mammography, regular
breast exams, and breast self-examination are the key components of
early detection and surveillance (42). Additional radiological modali-
ties will be mentioned as adjuncts, but they are not basic screening tools.

The use of mammography to screen asymptomatic women 40 yr of
age and over for early detection of breast cancer has been shown to
reduce mortality rates by 20-30% (43—45). A standard screening mam-
mogram includes two views of each breast. Additional views at differ-
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entangles orincreased compression of the breast tissues may be included
for better definition of the character of the breast tissue (46,47).

Although there has been a decade of controversy as to the timing of
mammograms, the current consensus, based on recommendations of the
American Cancer Society, is as follows:

1. Baseline mammogram at age 40
2. Between ages 40 and 49, a mammogram yearly or every other year
3. Atage 50 or older, a mammogram yearly

Mammograms at an earlier age or more frequently are indicated for
women with increased risk (42).

Routine, regularly scheduled clinical breast exams by a skilled phy-
sician have been shown to play an important role in early detection of
breast cancer. When combined with mammography, clinical breast
exams decrease mortality from breast cancer (48,49).

At the minimum, breast examination should be performed annually
beginning at age 30 and become part of a woman’s routine physical
examination. However, physicians should practice clinical breast
examinations with yearly gynecological or physical exams in younger
women as well. Key elements to the success of a clinical breast exam are
consistency in the examiner, regular scheduling, and attention to technique.

With a woman disrobed from the waist up, a woman should be exam-
ined in both the sitting and supine positions. The breast should be exam-
ined for symmetry of the overall appearance, nipple—areolar complexes,
and skin texture, with the arms by the sides and also elevated above the
head. Note of any retraction or bulging of the breast tissue, skin edema,
peau d’orange, or erythema should be made. The nipples should be
examined for crusting, bleeding, irregularity, or retraction. Palpation of
the breast skin should follow, examining for thickening, nodules, or
induration. Again, in both the sitting and supine positions and with the
arms beside the torso and raised above the head, the breasts should be
firmly but gently palpated in their entirety. Either a concentric circular
or radial search pattern is effective, as long as it is complete. Palpation
should extend to the clavicle, to the sternum, to the lower rib cage and
into the axilla, in which much breast tissue is located, especially in older
women. Documentation of any abnormalities should include size, loca-
tion, mobility, and character.

The final portion of the exam is addressed by examining the node-
bearing regions. In the sitting and supine position, the supraclavicular
fossae and both axillae should be examined. The axillae are best exam-
ined while sitting with the physician supporting the flexed arm with one
hand, palpating with the other.
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A third and complementary component to breast surveillance is breast
self-examination. Although regular breast self-examination alone
cannot be linked to a decreased mortality from breast cancer, it does
have a measurable impact on earlier detection when carefully practiced
(50-52). To be of value, physicians should teach breast self-examination
carefully and consistently (53,54). Women should be encouraged to
participate in self-examination. Upon finding a mass on self-examination,
a woman should be promptly seen and evaluated.

The most important message concerning the roles of mammography,
clinical breast examination, and breast self-examination is that they
complement, but do not replace, each other (55). It is an important role
of the primary care physician to educate his or her patients to the fact that
even when amammogram reveals no lesion in the presence of a palpable
mass, a breast cancer may be present and further evaluation should be
made. In either the setting of a nonpalpable mammographic lesion or a
palpable lesion not seen on a mammogram, surgical consultation is
imperative (56).

Other radiological modalities available for breast evaluation include
ultrasound and magnetic resonance imaging (MRI). Both of these can
add additional information to mammographic and clinical findings, but
they are incapable of detecting early-stage cancers with reliability and
do not provide a screening tool (47,57). Ultrasound is very useful in
distinguishing cysts from solid lesions (58,59).

GENETIC SCREENING

With the discovery of the autosomal dominant genes BRCA 1 and
BRCA 2, which transmit a high breast cancer risk, questions arise as to
the role of genetic screening. When present, these genes indicate signifi-
cant susceptibility to developing breast cancer (60,61). The presence of
amutated version of BRCA 1 carries a 90% lifetime risk for developing
breast cancer (62).

The current testing, however, is limited in its applicability. Because
of technical constraints, its utility is confined to women from a large
family in which arelative has been diagnosed with breast cancer and has
had a gene alteration identified. Therefore, women to consider for coun-
seling for genetic testing should include the following:

1. Women from large families with relatives with breast and/or ovarian
cancer

2. Women from small families with early-onset disease or bilateral can-
cer, or individual women diagnosed before 40 yr of age

3. Women with male breast cancer relatives (63)
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However, genetic testing must be approached cautiously because of
the significant long-term implications to a woman. Counseling before
testing is imperative and preferably is conducted as part of a research
program before proceeding with genetic analysis (64,65). Unexpected
adverse reactions of guilt and depression, dilemmas as to treatment
options (prophylactic mastectomies, prophylactic tamoxifen), and ethi-
cal dilemmas surrounding families who choose not to know their status
have been experienced (66). As there is no protection for privacy of
genetic information, there are significant implications for discrimina-
tion and stigmatization. Insurers can deny coverage for surveillance or
prevention if a high-risk gene is identified, or breast cancer care of an
affected woman might be denied based on the concept that the condition
was pre-existing. Furthermore, documentation of the results in the
medical record may result in loss of medical or life insurance coverage
and discrimination by an employer (67). Therefore, consideration of
genetic testing should be approached cautiously and is best handled with
counseling in a research program.

COST-EFFECTIVENESS

The cost-effectiveness of screening for breast cancer in asymptom-
atic women usually includes the cost of the screening tests, the cost of
further workup of abnormal screening tests, cost of false-positive and
false-negative screening tests, and the cost of treatment in the unscreened
population. The potential possibilities for the latter are multiple and are,
therefore, too numerous to discuss in this setting. However, when breast
cancer is found at a later stage, more involved surgery, potential radia-
tion to the chest wall, potential reconstruction, chemotherapy and the
increased risk of eventual need for metastatic treatment, and numerous
resultant periodic tests are the norm. All of these require significant
expenditure and increase patient suffering. Most analyses of breast
cancer screening have been either mathematical models or related to
clinical trials, and virtually all consider it a useful expenditure of
resources (68—70).

INDICATIONS FOR REFERRAL TO A SURGEON

After screening results are obtained, the following are guidelines for
referral to a general surgeon for further examination.

Mammographic Findings

1. Indeterminate findings or benign findings in a woman at high risk.
2. Suspicious findings or those highly suggestive of cancer.
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Physical Findings (Regardless of Mammographic Findings)
1. Palpable mass or irregular thickening in the breast.

2. Bloody nipple discharge.

3. Skin changes of erythema, thickening, or peau d’orange character.
4. Supraclavicular or axillary lymphadenopathy.

CONTROVERSIAL AREAS

Controversy exists regarding the timing of a surgical consultation in
awoman with amammographic abnormality amenable to a core or fine-
needle aspiration and/or a palpable mass that is amenable to needle
biopsy. Although other physicians are capable of these procedures,
because the ultimate responsibility rests in the hands of the surgeon,
early surgical consultation before a needle biopsy is preferable. This
allows the surgeon to give the patient a full up-front discussion about the
possibilities of future treatment should the needle biopsy be positive,
allowing the patient a broader sense of the implications of the finding at
hand, and the possible course ahead. In palpable lesions, the needle
biopsy eliminates the possibility of hematoma formation obscuring
physical findings at the time of the surgeon’s patient examination and
treatment planning.

A higher profile controversy is the age to institute mammographic
screening. Multiple studies from around the world have looked at this
issue. There is no question that there is a decrease in mortality in women
over 50 yr of age receiving screening mammograms. The controversy
is in the 40-49-yr-old age group (43,45). Because of the density of
breasts in the younger age group, mammograms are not as sensitive in
detecting malignancies. After much discussion and review of multiple
studies, the American Cancer Society and National Cancer Institute
recommend that mammograms be performed in the 40-49-yr-old age
group either annually or every other year (42).

The controversy surrounding genetic testing has been described ear-
lier. Presently, each physician needs to weigh the pros and cons of
recommending this testing with its inherent limitations. There is no
controversy that once genetic testing is discussed with a patient that
counseling must be incorporated in the process, and preferably within
a research program. As technology advances, legislation catches up
with the technology, and future breast cancer chemopreventive agents
are discovered, the controversies surrounding breast cancer genetic test-
ing may become more manageable.

One final area of controversy is the use of hormonal replacement
therapy (HRT). Although more appropriately discussed in the setting of
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treatment rather than screening, the increased risk posed by HRT should
be commented upon. Treatment with both estrogen replacement therapy
and estrogen—progesterone combination therapy has been shown to
increase the risk of developing breast cancer (7/,72). This risk increases
directly with the duration of treatment. The risk associated with the
estrogen—progesterone combination exceeds that of estrogen alone,
especially in overweight women (72). Thus, in perimenopausal and
postmenopausal women, hormonal replacement therapy should be rec-
ognized as an increased risk factor (RR = 1.4 at a minimum) for devel-
oping breast cancer, with the risk increasing with the duration of
treatment.

SUMMARY

Breast cancer is the most common cancer in women. Despite major
advances in the diagnosis and treatment of this disease, it carries signifi-
cant mortality and morbidity. There are about 47 million women above
the age of 40 eligible for screening mammography in the United States.
Currently about half of the eligible women receive regular screening.
One of the most important determinants of a woman’s participation in
screening is the referral from her primary care physician. Hence,
women’s access to primary care physicians and their physicians’ mam-
mography referral practices are critical steps in the screening and pre-
vention of this disease.
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