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Clinical Update

Prevention

Tamoxifen
For decades, adjuvant therapy with the partial oestr
tamoxifen, has been known to reduce the incidence
eral breast cancer in women with early breast 
knowledge provided the rationale for its evaluatio
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ABSTRACT

• The reduction in the incidence of contralateral breast cancer 
in women treated with adjuvant tamoxifen provided a model 
for prevention using endocrine agents. Oestrogen-receptor-
positive cancer can be prevented with tamoxifen, but side 
effects limit its clinical utility, and the risk–benefit ratio is not 
sufficiently high to routinely recommend tamoxifen as a 
preventive agent.

• Agents being evaluated in prevention trials include raloxifene 
and the aromatase inhibitors; these are expected to be at 
least as effective as tamoxifen and to have fewer side effects.

• Core needle biopsy (providing histological information) and 
high-resolution breast ultrasound enhance preoperative 
assessment of breast cancer.

• Mammography remains the only screening test shown to 
reduce breast cancer deaths in randomised trials. Magnetic 
resonance imaging may have a role in screening women with 
inherited mutations of the breast cancer genes.

• Sentinel lymph node biopsy accurately assesses lymph node 
status and is associated with less morbidity than axillary 
dissection. Where the biopsy is negative (no histologic 
evidence of metastases), no further axillary treatment is 
necessary.

• Breast reconstruction after mastectomy can produce good 
cosmetic results, especially where autologous tissue is used. 
Myocutaneous flaps using latissimus dorsi or transverse rectus 
abdominus muscles are increasingly popular.

• Adjuvant trastuzumab therapy in patients whose tumours 
overexpress HER2 (growth factor receptor) can reduce 
recurrence rates and improve survival.

• Neoadjuvant endocrine therapy (as an initial treatment before 
surgery) is an underutilised treatment in postmenopausal 
women with oestrogen-receptor-positive large operable or 
locally advanced cancers. It makes more patients suitable for 
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surgery and offers others the choice of breast conservation.
n 
tio
cliI
 this article, we discuss progress in breast cancer preven-

n, detection and management, focusing on areas where
nical practice has evolved (sentinel lymph node biopsy,

percutaneous core biopsy, new imaging technologies, and breast
reconstruction) or where emerging evidence supports future
directions in practice (neoadjuvant endocrine therapy, adjuvant
trastuzumab, and primary prevention).

ogen agonist,
 of contralat-
cancer. This

n in primary
prevention in women at high risk. Four trials examining the use of
tamoxifen in this setting have reported their initial results and,
together, have convincingly shown that it has a role in such
prevention.1 An overview of these trials found that about half of
oestrogen-receptor-positive tumours were prevented with
tamoxifen, but there was little effect on receptor-negative tumours
(where a non-significant increase was shown).1 Venous throm-
boembolic events (VTEs) were increased two-fold, and endomet-
rial cancer by more than two-fold in women using tamoxifen. The
benefits were similar in women under and over the age of 50, as
was the relative risk for VTEs. However, the absolute increase in
VTEs was greater in older women, and almost all endometrial
cancers occurred in post-menopausal women, suggesting that
tamoxifen for preventing breast cancer has the highest benefit-to-
risk ratio in women at high risk of breast cancer who are aged 45–
50 years. The absolute risks and benefits for 1000 50-year-old
women followed up for 5 years are shown in Box 1. An overall
assessment of the role of tamoxifen in prevention will depend
strongly on the next 5 years of follow-up; the first of the two IBIS
(International Breast Cancer Intervention Study) trials, in which
Australia has collaborated, is continuing to follow up all women in
a blinded fashion.

While the evidence shows that oestrogen-receptor-positive
breast cancer can be prevented with tamoxifen, the associated side
effects limit its utility in primary prevention, and current research
is exploring more effective and safer approaches. Thus, many new

agents are being evaluated in breast cancer prevention, but the
most promising are raloxifene and the aromatase inhibitors.

Raloxifene
A recent study comparing blinded treatment using raloxifene (the
other well known selective oestrogen-receptor modulator) or
placebo, with breast cancer incidence as the primary endpoint,
reported a 59% reduction in invasive cancer2 and confirmed
earlier data that raloxifene is likely to be at least as effective as
tamoxifen in preventing new cancers.3 In addition, no excess of
gynaecological events was seen with raloxifene, but the incidence
of VTEs was similar to that seen with tamoxifen. A large American
study of 19 000 women at high risk of breast cancer, which directly
compared raloxifene with tamoxifen, is due to report in late 2006,
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and should provide definitive information on this promising
compound (see <http://www.breastcancerprevention.org>).

Aromatase inhibitors
Substantial data are now showing greater efficacy than tamoxifen for
each of the three third-generation aromatase inhibitors (anastrozole,
letrozole, exemestane) in the adjuvant setting for post-menopausal
women with hormone-receptor-positive tumours.4-7 Aromatase
inhibitor therapy results in even greater reductions in the incidence
of new contralateral tumours than tamoxifen,3 and side effects are
generally fewer than those experienced with tamoxifen, except that
the aromatases reduce bone density and increase fracture rates.4 This
suggests a strong potential for aromatase inhibitors in preventing
breast cancer, and has led to the development of the second IBIS
prevention trial comparing anastrozole with placebo in 6000 post-
menopausal women at high risk of breast cancer (see <http://
www.ibis-trials.org>). Another trial evaluating exemestane in breast
cancer prevention is also under way.

Other drugs
Consistent reports of a beneficial effect of aspirin8 and, to a lesser
extent, cyclo-oxygenase-2 (COX-2) inhibitors generated interest in
using a COX-2 inhibitor for prevention, especially for premenopau-
sal women, where there were no current trials. Further work in this
area awaits a decision on the long-term safety of COX-2 inhibitors.

Detection and diagnosis

Ultrasound
Technological advances have expanded the clinical application of
ultrasound beyond its traditional role as an adjunct to mammo-
graphy (Box 2). High-resolution ultrasound detects very small
lesions, and more reliably differentiates malignant from benign
solid masses.13,14 However, it also identifies many benign lesions
that usually necessitate further investigation. This has been the
major limitation of ultrasound in studies that have evaluated its
accuracy in screening,15 the incremental false positive rate being
around 5%–7% if ultrasound is used as an adjunct to screening
mammography.15 Ultrasound remains unproven as a screening
tool, and its potential role in screening is likely to be limited to
women with dense breasts on mammography where it can detect
cancers not visible on mammography.15

Needle biopsy
Percutaneous core needle biopsy (CNB) methods are used to
evaluate screen-detected or symptomatic lesions, allowing a defin-
itive histological diagnosis to be established (Box 3). Internation-

ally, CNB has widely replaced cytology obtained by fine needle
aspiration biopsy (FNAB), and is the established method of
sampling image-detected lesions. The choice of whether to use
CNB or FNAB is generally guided by the type of lesion being
sampled and local expertise. CNB provides more information than
FNAB16 and assists in planning therapy before surgery in women

1 Primary prevention of breast cancer with tamoxifen: 
outcomes in 1000 women at high risk of breast cancer 
followed for 5 years

Clinical outcome No treatment Tamoxifen (5 years)

Breast cancer 30 19

Venous thromboembolic 
events

6 12

Endometrial cancer 2 5

2 Breast ultrasound in diagnosis

In the symptomatic or clinical setting, breast ultrasound has 
emerged as a key diagnostic test in:

• Evaluating breast symptoms in young women9 and in women who 
are pregnant or lactating, where it has better accuracy than 
mammography.

• Adjunct imaging of women with palpable lumps (irrespective of 
age), particularly where the breasts are relatively dense (contain a 
large amount of glandular tissue) on mammography — combining 
mammography and ultrasound in women with clinical findings 
improves diagnostic accuracy (2%–4% of symptomatic breast 
cancers are missed when both imaging tests are negative,10 
whereas about 10%–20% of breast cancers are not correctly 
diagnosed if mammography alone is used).

• Image-guided intervention11 — ultrasound is used in preference 
to mammography (for both palpable and image-detected lesions) 
because it is a more efficient guidance method, avoids radiation, 
is generally more acceptable to the patient, and is more accessible 
to clinician users.

• Women with breast cancer — ultrasound is routinely performed as 
part of preoperative assessment (unless the breast tissue is fat-
replaced on mammography), where it contributes information on 
the extent of disease within the affected breast (it may identify 
additional foci of cancer) and the axilla, and may also detect 
mammographically-occult cancer in the contralateral breast.12

◆

3 Core needle biopsy samples from conventional 
(automated) biopsy and vacuum-assisted biopsy 
methods and increasing core needle gauge

14-gauge 
conventional 
core biopsy 
specimen 
(12–17 mg)

14-gauge 
VAB core 
specimen 
(35–40 mg)

11-gauge 
VAB core 
specimen 

(83–110 mg)

8-gauge 
VAB core 
specimen 

(250–310 mg)

HH = handheld device. ST = stereotactic device. VAB = vacuum-assisted 
biopsy. (Photo provided by Johnson & Johnson-Mammotome). ◆
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with cancer, as it reliably distinguishes between invasive and in-
situ disease, and allows determination of hormone and growth
factor receptors. Ultrasound-guided CNB, in particular, has been
shown to have high accuracy,17 and is superior to freehand biopsy
and cost-effective in establishing a histological diagnosis.18 CNB
diagnosis also allows women with benign conditions to obtain a
specific diagnosis and the choice of avoiding surgery. FNAB has the
advantage that it can be reported immediately and may increase
overall sensitivity when added to CNB.

Directional vacuum-assisted large-gauge CNB has been intro-
duced into practice in recent years because it acquires larger samples
of tissue (relative to automated core biopsy) and potentially avoids
under-sampling a lesion (it reduces false negative results).11,19 This
is particularly important where there may be a spectrum of change
ranging from atypia to in-situ cancer (eg, sampling of screen-
detected calcification) and when sampling masses smaller than
1.5 cm.11 Vacuum-assisted large-gauge core biopsy devices can also
be used to remove selected benign (or low risk) lesions,20 although
this is not done in Australian practice outside of clinical research
because its long-term efficacy has not been established.

Digital mammography
Digital mammography (DM) has replaced conventional (film-
screen) mammography in some breast screening services, predom-
inantly in the United States and Europe. While it may not have
major clinical advantages over conventional mammography, DM
detects additional cancers,15 although this may be counterbal-
anced by a higher recall rate (more false-positive results).21 Recent
evidence indicates that DM may be significantly more sensitive
than film mammography in screening women who have dense
breasts and women who are younger than 50 years or are
premenopausal or perimenopausal.22 Potential advantages of DM
include the use of computer-aided detection (algorithm-based
computer programs that alert the radiologist to possible abnormal-
ities on the mammogram), and allowing centralised film reading.
Both these aspects of DM provide potential workforce and service-
provision solutions for breast screening that are particularly
relevant to Australia, and BreastScreen Victoria is currently explor-
ing the use of DM in screening.

Magnetic resonance imaging
Magnetic resonance imaging (MRI) of the breast is not routinely
used in breast diagnosis, but may be indicated in the following
scenarios:
• evaluation of the integrity of breast prostheses;
• determining the presence of any breast disease in women with
proven malignant axillary nodes and normal mammography and
ultrasound; and
• evaluating extent of disease (multifocality) where this cannot be
reliably excluded on conventional imaging.12,23

Ongoing studies should identify those women with most to gain
from this investigation.

Interest in breast MRI in recent years has largely focused on its
role in screening women with inherited mutations of the breast
cancer genes (BRCA1 or BRCA2). Although these women make up
a small proportion (about 5%–10%) of all women with breast
cancer, they have the highest lifetime risk of developing the
disease. Mammography has very poor sensitivity for cancer detec-
tion in women with gene mutations, detecting fewer than half of
the breast cancers that develop in this group (with about half

presenting as clinical “interval” cancers). Data from non-ran-
domised studies show that MRI detects cancers not identified by
mammography in these women,15,24,25 with the most recent data
from a United Kingdom trial showing MRI to have a much higher
sensitivity than mammography (77% v 40%; P = 0.01), but with
significantly lower specificity.24 It is unknown whether this
improved sensitivity reported in non-randomised (comparative)
studies will translate into a reduction in breast cancer mortality —
the important outcome measure in cancer-screening trials. MRI
breast screening is likely to be restricted for some time to women
with known or suspected gene mutations (or those at substantially
elevated risk of developing breast cancer), but its true efficacy as a
screening test remains unclear.

Breast cancer management

Sentinel lymph node biopsy
Axillary lymph node status is the most significant individual
prognostic factor in patients with breast cancer.26 Knowledge of
nodal status is important in deciding on both adjuvant systemic
and locoregional treatments. Standard management of the axilla
has, until recently, been axillary node dissection, but this proced-
ure is associated with significant morbidity and provides no benefit
for most women with breast cancer who do not have axillary
lymph node involvement. Pathological assessment of axillary
lymph nodes remains the only reliable means of assessing nodal
involvement.26 Ultrasound of the axilla can identify enlarged or
abnormal nodes in up to 50% of patients with breast cancer,27 and
fine needle aspiration cytology or core biopsy of these nodes
identifies up to 40% of patients with involved axillary nodes.27

Sentinel lymph node (SLN) biopsy has emerged as an accurate,
minimally invasive procedure to assess axillary lymph node status
in patients without evidence of nodal disease on clinical or
ultrasound assessment.28 An SLN is any node or nodes receiving
lymphatic drainage from a primary tumour site. Localisation of
SLNs in the breast is performed by injecting blue dye and
radioactive colloid tracer into the breast.29 These substances pass
through regional lymphatic vessels to the SLNs which are detect-
able because they are visibly blue, or because radioactivity is
detected in the nodes by a handheld probe.28 The combination of
blue dye and radioisotope gives better results than either agent
alone. Localisation rates of over 95% are possible, with the highest
rate of node detection (> 99%) coming from injection in the
subareolar region.28,30 Rates of false negative results are now less
than 5%. SLN biopsy causes significantly less morbidity than
axillary dissection, and recovery is quicker. Demand on resources
is less, and there are reductions in operation time, drain use, and
hospital stay.31 Randomised studies have shown that SLN biopsy is
a safe and effective alternative to axillary node dissection for nodal
staging in patients with clinically node-negative early breast
cancer,31,32 and is associated with reduced arm morbidity and
better quality of life than axillary dissection.32

Breast reconstruction
Breast reconstruction, using prostheses or autologous tissue, is safe
and has no impact on detection of recurrence or overall survival.33

Immediate reconstruction has economic benefits, produces better
results than delayed reconstruction and reduces the psychological
morbidity associated with mastectomy.34 Recent advances include
the increasing use of skin-sparing mastectomy (which removes the
232 MJA • Volume 184 Number 5 • 6 March 2006
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breast tissue but preserves most of the breast skin) combined with
immediate breast reconstruction using a latissimus dorsi (LD) flap
or a transverse rectus abdominus myocutaneous (TRAM) flap.
Other improvements include extending the dissection to include
fat over the LD muscle (the so-called extended LD flap; Box 4)  so
that an implant is not required, and raising the lower abdominal
fat and skin on the deep inferior epigastric vessels (the so-called
diep flap) alone, thereby sparing the rectus muscle.

Neoadjuvant endocrine therapy
Most patients with breast cancer receive systemic therapy. This is
usually given after surgery (adjuvant therapy), but women with
large operable or locally advanced tumours may be offered sys-
temic therapy as an initial treatment before surgery (neoadjuvant
therapy). Neoadjuvant systemic therapy does not confer any
additional survival benefit over adjuvant systemic therapy and is
primarily used to reduce tumour bulk. Neoadjuvant chemotherapy
has been widely used in patients with large operable breast
cancers, but there have been relatively few studies of neoadjuvant
endocrine therapy. Initial results with neoadjuvant hormone ther-
apy have been impressive, with a median 80% reduction in

tumour volume achieved with 3 months of therapy with the
aromatase inhibitor, letrozole.35 In one small study, 117 postmeno-
pausal women with cancers which were oestrogen-receptor-posi-
tive and/or progesterone-receptor-positive were randomly assigned
to either neoadjuvant chemotherapy or hormone therapy.36 Clini-
cal response rates, and rates of response observable by mammo-
graphy and pathological testing were identical for both chemother-
apy and hormone therapy with either anastrozole or exemestane.
Neutropenia, neuropathy and alopecia were common in women
treated with chemotherapy, while those receiving endocrine ther-
apy reported hot flushes, fatigue and arthralgia. The rate of breast-
conserving surgery was higher after neoadjuvant endocrine ther-
apy, although this difference did not reach statistical significance
(P = 0.054).

The new aromatase inhibitors have significant advantages over
tamoxifen in the neoadjuvant setting. In one randomised study
letrozole produced a higher clinical response rate than tamoxifen
(55% v 36%; P < 0.001),37 and higher breast conservation rates
(45% v 35%; P = 0.022). A higher rate of conversion from
mastectomy to breast conservation surgery with aromatase inhibi-
tors compared with tamoxifen has also been shown in trials of
anastrozole and exemestane. Patients whose tumours expressed
only low levels of oestrogen receptor and those that overexpressed
the growth factor receptors HER1 and/or HER2, which are usually
associated with a worse prognosis, had a significantly greater
chance of responding to letrozole than to tamoxifen.37

Neoadjuvant endocrine therapy can be used in many postmeno-
pausal women with larger tumours to avoid mastectomy, and to
render operable those tumours that are locally advanced at
diagnosis and not suitable for surgery. The optimal duration of
treatment remains unclear, but current evidence suggests that
tumour shrinkage with agents such as letrozole continues beyond
3–4 months, and treatment can be continued until the cancer has
shrunk sufficiently either to become operable or to allow breast-
conserving surgery (Box 5).

Adjuvant trastuzumab therapy
About 20% of all breast cancers overexpress the human epidermal
growth factor receptor-2 (HER2). Tumours are tested for HER2
overexpression by a combination of immunohistochemistry and

4 Left breast reconstruction — extended latissimus dorsi 
flap

Photo provided by J M Dixon. ◆

5 Use of neoadjuvant endocrine therapy in tumour shrinkage and breast conservation

◆
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fluorescence in-situ hybridisation. Trastuzumab is a humanised
monoclonal antibody that specifically targets the HER2 receptor
and achieves tumour regression in patients with HER2-positive
metastatic breast cancer.

Two studies of women with HER2-positive early breast cancer,
treated by combination chemotherapy and randomly assigned to
receive weekly trastuzumab for 1 year or no further treatment,
reported that disease-free survival (DFS) was significantly
improved by trastuzumab (85.3% v 67.1% at 4 years; hazard ratio
[HR], 0.48; P = 3 � 10-12), as was overall survival (HR, 0.67;
P = 0.015).38 The clinical benefits of trastuzumab were further
confirmed in a large European trial that randomly assigned women
who had completed chemotherapy to receive trastuzumab for 1 or
2 years, or to receive no further treatment.39 Women who had
received trastuzumab had a significant improvement in DFS (DFS
at 2 years, 85.8% v 77.4%; HR, 0.54; P < 0.0001), but experienced
a small and significant deterioration in left ventricular function
(7.08% v 2.21%; P < 0.001).39 These recent data indicate that
trastuzumab should be considered for adjuvant therapy in women
whose tumours overexpress HER2. Further long-term safety data
are required before its use becomes routine in all but women with
breast cancer associated with poor prognostic features.
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