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best information currently available on the
management of women with breast cancer.
The documents recommend certain prac-
tices, but also allow evaluation of the level of
the evidence that informs such recommen-
dations.

Monitoring of outcomes is an essential
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ABSTRACT

Objectives:  To review changes in patterns of care for women with early invasive breast 
cancer in Western Australia from 1989 to 1999, and compare management with 
recommendations in the 1995 National Health and Medical Research Council 
guidelines.

gn and setting:  Population-based surveys of all cases listed in the Western 
alian Cancer Registry and Western Australian Hospital Morbidity Data System.
 outcome measures:  Congruence of care with guidelines.
lts:  Data were available for 1649 women with early invasive breast cancer 
gories pT1or pT2; pN0 or pN1; and M0). In 1999, 96% had a preoperative diagnosis 
e-needle aspiration or core biopsy (compared with 66% in 1989), with a synoptic 

ology report on 95%. Breast-conserving surgery was used for 66% of women with 
mammographically detected tumours (v 35% in 1989) and 46% of those with clinically 
detected tumours (v 28% in 1989), with radiotherapy to the conserved breast in 90% of 
these cases (83% in 1989). Adjuvant chemotherapy was given to 92% of premenopausal 
women with node-positive disease and 63% with poor-prognosis node-negative 
tumours (v 78% and 14%, respectively, in 1989). Among postmenopausal women with 
receptor-positive tumours, tamoxifen was prescribed for 91% of those with positive 
nodes (85% in 1989) and 79% of those with negative nodes (30% in 1989). Among 
postmenopausal women with receptor-negative tumours, chemotherapy was prescribed 
for 70% with positive nodes (v 33%) and 58% with negative nodes (v none).
Conclusions:  Patterns of management of women with early invasive breast cancer in 
Western Australia during the 1990s changed significantly in all respects toward those 
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recommended in the 1995 guidelines.
he
Re
thrT
  National Health and Medical

search Coun ci l  (NHMRC),
ough the National Breast Cancer

Centre, has published a series of guideline
documents.1,2 These are designed to inform
medical practitioners and the public of the

part of the guidelines process. In 1995, the
House of Representatives Standing Commit-
tee report on the management and treatment
of breast cancer in Australia noted the lack of
monitoring at that time, and urged a com-
prehensive national monitoring system.3

We collected detailed information for all
women diagnosed with breast cancer in the
state of Western Australia (WA) in 1989,
1994 and 1999.4-9 Using data from these
surveys, we have examined the changes in
the management of breast cancer in WA
over the decade spanning the publication of
the initial guideline document in 1995. We
chose relevant recommendations from the
Clinical practice guidelines for the management
of early breast cancer1 and measured clinical
practice against these recommendations.

METHODS

Setting
These population-based studies were con-
ducted in WA, which in 1996 had a popula-

tion of 1.8 million people. About 70% of the
population lived in the capital city, Perth,
and the remainder lived in regional and
remote settings. A full range of screening,
diagnostic and treatment facilities for breast
cancer is  available in Perth. Many of these
services are also available in larger regional
centres. Mobile mammography units pro-
vide screening in remote areas.

Case ascertainment

For each of the three study years (1989,
1994 and 1999), the Western Australian
Cancer Registry provided a list of all women
diagnosed with breast cancer in the calendar
year. The registry also provided any avail-
able pathology results for these cases. To
maximise case ascertainment, we conducted
additional searches of the Western Austral-
ian Hospital Morbidity Data System, which
contains information on all hospitalisations
throughout the state.

Data collection

A pre-coded data form containing informa-
tion on the presentation, investigation and
management of breast cancer was completed
for all women diagnosed with breast cancer
in the state during each study year. While
the structure of the questionnaire remained
unchanged throughout the study, adjust-
ments were made in 1999 to capture addi-
tional information on family history, disease
management and histopathology.
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For each study year, trained research per-
sonnel (research nurses or doctors) collected
the data from hospital medical records and
practice notes. For some cases managed in
rural and remote areas, the questionnaire
was completed by treating surgeons or gen-
eral practitioners. For the 1999 cohort, one
of us (S P McE) reviewed a sample of the
patient hospital records to ensure data relia-
bility.

Guideline review
We reviewed the 1995 Clinical practice guide-
lines for the management of early breast
cancer1 and identified 12 key recommenda-
tions and statements that related to diagno-

sis and management and were assessable by
retrospective audit (Box 1). We reviewed
clinical practice in WA relative to these
guidelines for the three study years, with
particular reference to changes in the pat-
tern of management.

Definitions
The analysis was confined to women with
early invasive breast cancer. This was
defined on the basis of the pTNM classifica-
tion system for staging of the International
Union Against Cancer (5th edition)10 as
categories pT1 or pT2, pN0 or pN1, and
M0. As sentinel-node biopsy was being used
experimentally in 1999, at least one node

had to have been removed and assessed by a
histopathologist for nodal status to be deter-
mined.

Poor-prognosis tumours were defined as
tumours > 20 mm, or tumours 11–20 mm
with at least one of the following features:
oestrogen and progesterone receptor-nega-
tive; oestrogen or progesterone receptor-
negative in the presence of “unknown” sta-
tus for the other receptor; vessel space inva-
sion; or high histological grade.1

As specific information on menopausal
status was missing for many cases, we
defined postmenopausal women as those
aged over 50 years.11

Statistical analysis and ethical approval
The data were analysed to assess changes in
management using the Statistical Package
for Social Sciences (SPSS).12 For discrete
variables, frequency tables were generated to
describe the data, and cross-tabulations per-
formed. Changes in proportions over time
were assessed with χ2 for linear trend.

The study protocol was approved by the
Confidentiality of Health Information Com-
mittee of the Western Australian Depart-
ment of Health and the human research
ethics committees of the participating hospi-
tals and the University of Western Australia.
Permission was also obtained from treating
clinicians before viewing patients’ medical
records in their consulting rooms.

RESULTS

Patient demographic characteristics
Data were available for 1649 women diag-
nosed with early invasive breast cancer: 385
in 1989, 584 in 1994, and 680 in 1999. Age
at diagnosis ranged from 22 to 99 years
(mean, 56.7 years), with 522 women classi-
fied as premenopausal, and 1123 as post-
menopausal (age was unknown for four).
Most women (79.1%) were from metropoli-
tan Perth and its surrounds, with the
remainder from rural and remote regions of
WA.

Diagnosis and reporting
Changes in the pattern of preoperative diag-
nostic procedures are shown in Box 2. Over
the study period, there was an increase in
the proportion of women who underwent
fine needle aspiration and/or core biopsy,
and an associated decrease in the use of
frozen sections. In 1999, 96% of women
diagnosed with early breast cancer had
undergone either a fine-needle aspiration or

1 Key recommendations and statements on management of early breast cancer 
from the 1995 National Health and Medical Research Council guidelines1

Diagnostic procedures

1. The use of either fine needle aspiration or core biopsy to establish a preoperative diagnosis 
allows detailed discussion with the woman about surgical management, and may permit a 
one-stage surgical procedure (page 39).*

2. Frozen-section histological examination has a very limited application in the management of 
primary breast cancer. It should not be performed for mammographically detected 
impalpable lesions (page 40).

Pathology reports

3. Pathology reports should contain information on the following: tumour size, type, 
histological grade, tumour margins, presence or absence of multifocality, presence or 
absence of ductal carcinoma in situ, presence or absence of vessel space invasion in the main 
tumour, examination of all removed axillary nodes, oestrogen-receptor status and 
progesterone-receptor status (page 42).

Surgical management

4. About 70% of mammographically detected cancers and 50% of clinically detected cancers 
are suitable for breast conservation (page 50).

Radiotherapy

5. Radiotherapy after lumpectomy reduces the risk of local recurrence (page 60).

Adjuvant therapy

6. Tamoxifen significantly improves recurrence-free survival at all ages (page 82).

7. Premenopausal node-positive tumours: combination chemotherapy with six cycles of CMF 
(cyclophosphamide, methotrexate and 5-fluorouracil) or four cycles of doxorubicin and 
cyclophosphamide. In women with receptor-positive tumours, ovarian ablation may be 
considered as an alternative (page 88).

8. Premenopausal, node-negative tumours: as above, but only for tumours with poor 
prognostic features (page 88).

9. Postmenopausal, node-positive, receptor-positive: tamoxifen for 2–5 years. In women aged 
under 65 or those with poor prognostic features, chemotherapy given before tamoxifen adds 
benefit (page 89).

10. Postmenopausal, node-positive, receptor-negative tumours: combination chemotherapy 
(page 89).

11. Postmenopausal, node-negative, receptor-positive tumours: tamoxifen for 2-5 years 
(page 89).

12. Postmenopausal, node-negative, receptor-negative tumours: chemotherapy should be 
considered for younger postmenopausal women and those whose tumours have poor 
prognostic features (page 89).

* In the document Clinical practice guidelines for the management of early breast cancer.1
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a core biopsy, or both. These changes are
consistent with the recommendations in the
guideline document (Box 1).

Changes in patterns of histopathology
reporting are also shown in Box 2. Signifi-
cant increases were noted in the reporting of
tumour grade, vascular invasion and oestro-
gen-receptor status (P value for linear trend
< 0.001 for each). By 1999, 95% of reports
included a synoptic summary (a synopsis of
the prognostic features in checklist form).

Management

Changes in management of early breast can-
cer are summarised in Box 3.

Surgical management and radiotherapy
Use of breast-conserving surgery increased
over the decade. In 1989, 28% of women
with clinically detected and 35% with mam-
mographically detected early breast cancer
were managed with a breast-conserving pro-
cedure, compared with 46% and 66%,
respectively, in 1999 (P value for the linear
trend < 0.001 for both groups). These pro-
portions are consistent with the estimates of
those suitable for breast conservation in the
guideline document (Box 1, point 4).

Most women who underwent breast-
conserving surgery were treated with radio-
therapy to the residual breast, with the
proportion increasing from 83% in 1989 to
90% in 1999 (P = 0.005).

Adjuvant therapy
The use of adjuvant tamoxifen and chemo-
therapy increased over the decade (Box 3).
The type of chemotherapy used also
changed (data not shown). In 1989, CMF/
CMFp regimens predominated (cyclophos-
phamide, methotrexate and 5-fluorouracil,
with or without prednisolone). By 1999,
regimens containing an anthracycline
(doxorubicin or epirubicin) were more com-
mon (no women in 1989, 69% in 1999).

Premenopausal women: Of the 522 women
who were classified as premenopausal, 231
had node-positive disease and 291 had
node-negative disease (165 with poor-prog-
nosis and 126 with good-prognosis
tumours). Most of those with node-positive
disease received chemotherapy, with the
proportion rising significantly over the dec-
ade, from 78% in 1989 to 92% in 1999 (P
for trend = 0.02). Among those with node-
negative disease, fewer women received
chemotherapy, but the proportion also

increased over the decade, significantly in
those with poor-prognosis tumours (from
14% in 1989 to 63% in 1999; P for trend
< 0.001).

The use of adjuvant tamoxifen also
increased significantly over the decade in pre-
menopausal women with receptor-positive
tumours (from 21% in 1989 to 72% in 1999;
P<0.001).

Postmenopausal women: Of the 1123
women classified as postmenopausal, 325
had node-positive disease and 798 had
node-negative disease.

Tamoxi fe n i s  recommended  fo r
postmenopausal women with receptor-posi-
tive tumours, and, in all years, was given to
most of the women in this group who were
node-positive (85% in 1989, and 91% in
1994 and 1999), and to increasing propor-
tions of those who were node-negative (30%
in 1989 to 79% in 1999; P < 0.001).

Chemotherapy is recommended for post-
menopausal women with receptor-negative
tumours if they are node-positive. Its use in
this group increased significantly, from
33% in 1994 to 70% in 1999 (P for
trend = 0.02). Chemotherapy should also
be considered in postmenopausal women
with receptor-negative, node-negative dis-
ease, if they are younger or have poor-
prognosis tumours (Box 1, point 12). The
proportions of those under 65 years and of
those with poor-prognosis tumours who
received chemotherapy rose significantly,
from none in 1989 to 58% and 40%,
respectively, in 1999.

DISCUSSION

Our data show a significant change in the
patterns of diagnostic and therapeutic man-
agement of women with early invasive
breast cancer in WA during the decade of
the 1990s. In all respects, patterns of care
have moved towards those recommended in
the 1995 guidelines.

By 1999, nearly all women had either a
fine needle aspiration or core biopsy diagno-
sis before surgery. In addition, a histopathol-
ogy report containing a synopsis of the
essential features of the tumour and nodes
was available in 95% of cases.

Sixty-five per cent of women with mam-
mographically detected cancers and 46% of
those with clinically detected tumours had
breast-conserving surgery, with radiotherapy
to the conserved breast in 90% of cases.

Regarding all guidelines on adjuvant ther-
apy (Box 1, points 6–12), the practice of WA
oncologists improved significantly over the
decade 1989 to 1999. For some subgroups,

2 Use of diagnostic procedures and histopathology reporting among women 
with early breast cancer in Western Australia

1989
(n = 385)

1994
(n = 584)

1999
(n = 680)

Diagnostic procedures

Fine needle aspiration 247 (64.3%) 480 (82.5%) 623 (91.6%)

Core biopsy 13 (3.4%) 29 (5.0%) 183 (27.0%)

Fine needle aspiration or core biopsy* 255 (66.4%) 500 (85.8%) 651 (95.7%)

Frozen section (all early breast cancers) 203 (52.9%) 162 (27.7%) 58 (8.5%)

Frozen section (mammographically detected 
cancers)

19 (51.4%) 48 (23.5%) 10 (3.6%)

Histopathology reporting

Tumour size† 385 (100%) 584 (100%) 680 (100%)

Grade 193 (50.1%) 503 (86.1%) 663 (97.5%)

Type† 385 (100%) 584 (100%) 680 (100%)

Margins na na 634 (93.2%)

Multifocality 378 (98.2%) 569 (97.4%) 680 (100%)

Extent of in-situ component 385 (100%) 559 (95.7%) 678 (99.7%)

Vascular invasion 120 (31.2%) 390 (66.8%) 6 59 (96.9%)

Lymph nodes examined† 385 (100%) 584 (100%) 680 (100%)

Oestrogen-receptor status 323 (83.9%) 395 (67.6%) 671 (98.7%)

Progesterone-receptor status 322 (83.6%) 393 (67.3%) 488 (71.8%)

Synoptic reporting‡ na 262 (46.0%) 644 (94.7%)

na = data not available. * Percentages do not add up, as some women had both fine needle aspiration and a 
core biopsy. † As tumour size, type and lymph node status were required to classify cases as early breast cancer, 
percentages were 100% in all years. ‡ Report included a summary of prognostic features in checklist form.
MJA • Volume 181 Number 6 • 20 September 2004 307



R ESEARCH
particularly premenopausal women with
node-positive disease, over 90% of cases are
now treated according to the guidelines.
Further improvements in meeting the guide-
lines are still possible for women with node-
negative, poor-prognosis tumours, both pre-
and postmenopausal. Our data do not allow
us to determine whether the constrained use
of chemotherapy in these patients is due to
community or clinician reluctance to use it.

Tamoxifen is now given to most post-
menopausal women with receptor-positive
tumours. Although the guidelines do not high-
light the use of tamoxifen in premenopausal
women, by 1999 this drug was included in the
adjuvant therapy of most premenopausal
women with receptor-positive tumours.

It is not possible to dissect the reasons for
the changes in the patterns of care we
observed. They are likely to reflect a constel-
lation of influences, including the publica-
tion of primary data, which preceded and
informed the guideline process,13,14 the
publication of meta-analyses of treat-
ment,15,16 the publication and publicity sur-
rounding National Institutes of Health
consensus conferences,17 and the consensus

statements18 released in Australia before the
guideline document. The introduction of
breast cancer screening after 1989, and the
more recent inception of systematic screen-
ing, probably also affected patterns of care.

However, surveys attest to the popularity,
penetration and public acceptance of the
1995 guideline document. The initial
response of clinicians was very positive;
97% of surgeons regarded it as a good
summary of recent evidence, and 80%
believed it would be useful in improving
management.19 In addition, surveys con-
ducted by the National Breast Cancer Centre
showed that two-thirds of women with early
breast cancer were given the guideline docu-
ment at the time of diagnosis.20

Increasing scrutiny of the quality of
healthcare is likely to prompt more surgeons
and oncologists to systematically document
their patterns of investigation, management
and outcome in breast cancer. However,
such series are open to referral bias and
residual uncertainty related to modest num-
bers. Furthermore, while audit reports from
the state-based breast screening programs
will provide useful information on some

aspects of care of a subset of the population,
the level of informal screening in the com-
munity and the targeted nature of the
screening programs limit the scope of such
data. Population-based reviews are therefore
necessary if we are to obtain a clear picture
as to trends in practice and its outcomes.

Ongoing monitoring of trends in the man-
agement of breast cancer is essential. In
1995, the House of Representatives Stand-
ing Committee concluded that this monitor-
ing needs to be national,12 and such a survey
was completed for the 6 months before
release of the national guidelines,21 although
it has not yet been repeated. Undertaking
statewide,4-8,22 much less national, surveys
is a major and expensive exercise, and for
these reasons is probably not the ideal way
of gathering data. Funding bodies are scepti-
cal that such projects constitute “research”,
while health departments are reluctant to
conduct such elaborate audits.

The planned breast cancer audit program
of the Royal Australasian College of Sur-
geons may provide an alternative. This novel
audit relies on all surgeons sending data on
the patients with breast cancer they have
treated on computer disk to a central regis-
try (soon to be online). As surgeons treat
virtually all cases of early breast cancer, they
are a logical collection point. While the
system is voluntary, there is considerable
pressure on surgeons to comply; entry of
100% of cases will be a condition of contin-
uing membership of the Royal Australasian
College of Surgeons Breast Section. Even
then, this process may need to be supple-
mented by input from other specialist
groups if comprehensive data on the man-
agement and outcomes of breast cancer are
to emerge.
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