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Abstract After primary surgery, patients diagnosed with

early stage breast cancer undergo radiological investiga-

tions based on pathologic stage of disease to rule out dis-

tant metastases. Published guidelines can aid clinicians in

determining which tests are appropriate based on stage of

disease. We wished to assess the consistency of radiolog-

ical staging in an academic community oncology setting

with standard guidelines and to determine the overall

impact of non-adherence to these guidelines. A retrospec-

tive cohort study was conducted for new breast cancer

patients seen at a single institution between January 2009

and April 2010. Patients were included if initial diagnosis

and primary surgery was at this institution. Pathologic

stage and radiological tests completed were recorded. A

literature review was performed and the results were

compared with those from this study to determine overall

adherence rates. Subsequently, a cost analysis was

performed to determine the financial impact at this centre.

231 patients met eligibility criteria for inclusion in this

study. A large proportion of patients were over-staged with

129 patients (55%) undergoing unnecessary investigations

according to guidelines. Specifically, 59% of stage I

patients and 58% of stage II patients were over-investi-

gated. Distant metastases at the time of diagnosis were

found in three patients, all of whom had stage III disease

(1.3%). The literature reviewed revealed similar non-

adherence rates in other centres. The estimated cost of such

non-adherence is in the range of $78 (CDN) per new early

stage breast cancer patient seen at this centre. This oncol-

ogy centre has a low adherence to practice guidelines for

staging investigations in breast cancer patients, with 55%

of patients undergoing unnecessary tests. Very few patients

had metastases at diagnosis, and all had pathological stage

III disease. Efforts may need to focus on improving

knowledge translation across clinical oncology settings to

increase guideline adherence.

Keywords Bone scan � Early stage breast cancer �
Chest X-ray � Imaging � Staging � Ultrasound

Introduction

Breast cancer is the second leading cause of cancer mor-

tality in women. In Canada, one in nine women are

expected to develop breast cancer over the course of their

lifetime [1, 2]. After initial diagnosis, and primary surgery,

patients with more aggressive disease undergo extensive

staging tests to rule out metastatic disease. Initial radio-

logical and pathological staging of disease are important

for adequate diagnosis and choice of therapeutic regimen

[2, 3]. The likelihood of detecting metastases at initial
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diagnosis is fairly low in most stages of disease [2]. The

Breast Cancer Disease Site Group of Cancer Care Ontario

evaluated and reviewed evidence for routine testing in

asymptomatic women who have undergone primary sur-

gery for breast cancer [2]. This guideline, which was

completed in 2003, gave indications for the appropriate use

of bone scans, abdominal, and chest imaging in this group

[2, 4].

The guideline included a systematic review of twenty-

two studies published 1966–2003. From these studies, it

was found that there was a very low likelihood of metas-

tases in patients diagnosed with stage I disease, and very

low likelihood of visceral metastases in patients with stage

II disease [2]. The Cancer Care Ontario Practice Guidelines

Initiative (CCOPGI) therefore concluded that patients with

stage I disease require no further staging investigations,

patients with stage II disease require bone scan, and that

only for stage III disease is there a role for chest and

abdominal imaging in addition to bone scan. This practice

guideline by CCOPGI was of overall high quality, as

determined by standardized criteria (the AGREE instru-

ment), but did not include a specific plan for knowledge

translation or implementation [5]. Over staging can be

costly in terms of hospital resources and time, leading to

unwarranted investigations. It can also cause unnecessary

psychological distress in patients and erroneous staging

results can lead to further investigations [6, 7].

Despite the publication of this guideline in 2003, vari-

ations in the frequency of investigations exist across hos-

pitals for these newly early staged diagnosed cases who do

not present with any symptoms, signs, or biochemical

evidence of metastases [2]. The aim of this study was: to

assess the consistency an academic oncology centre’s use

of radiological staging with the recommendations of the

CCOPGI and to determine the cost of over staging inves-

tigations in newly diagnosed early stage breast cancer

patients across centres.

Patients and methods

A retrospective chart review of all newly diagnosed early

stage (Stages I–III) breast cancer patients at a single,

community oncology centre from January 2009 to April

2010 was conducted. Patients were identified through the

Multidisciplinary Breast Cancer Clinic at St. Michael’s

Hospital (SMH), Toronto, Canada, for all new referrals and

newly diagnosed early stage breast cancer patients. Two

hundred and fifty (250) cases of breast cancer cases were

reviewed. Patients were included if they had histologically

proven primary cancer of the breast and diagnosis of cancer

at SMH. Nineteen files were excluded from analysis due to

either recurrent breast cancer, primary surgery outside of

the institution or referral to another oncology centre after

primary surgery (see Fig. 1).

Breast cancer stage and TNM status were recorded in

accordance with the American Joint Committee on Cancer

classification system, Sixth Edition which was used in the

pathology department during that time period [8]. Patho-

logical and radiological data on all patients were collected

and dated, ensuring they were subsequently performed

after initial diagnosis and surgery. Bone scan (BS),

abdominal ultrasound (AUS), and chest X-ray (CXR)

assessments were documented. Initial consultations by

surgical and medical oncologists were reviewed to deter-

mine if patient reported symptoms were the rationale for

testing. This study was approved by the Research Ethics

Board at SMH.

In order to assess more generally the extent of over

staging in the breast cancer patient community, a literature

review of the search engines, PubMed, Cochrane Library,

and ERIC (Education Resources Information Center) was

conducted. The period of January 1996 to April 2010 was

reviewed with the key terms: ‘‘breast cancer, neoplasm,

staging, guideline, post-operative and baseline’’. This time

period was chosen to include studies that utilized the most

up-to-date guidelines on staging investigations in early

breast cancer.

Studies were included given they met the criteria: a

study population of early stage breast cancer patients,

published in the English language, and included the utili-

zation of at least two of the following: bone scan, chest

X-ray, or abdominal/liver ultrasound. In addition, a cost

assessment of avoidable investigations in breast cancer

patients was conducted in reference to the costs of baseline

Fig. 1 Flowchart of patients included in study
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staging tests set by the Ontario Health Insurance Plan fee

schedule to determine the incremental cost-saving that

would have been incurred if the guidelines were followed

[4].

Results

Two hundred and thirty-one (231) patients, all of whom

were female, met eligibility criteria for this study. Of this

cohort: 138 (60%) had pathological stage I disease, 74

(32%) had stage II disease and 19 (8%) had stage III

patients (see Table 1).

Of the 231 patients, 45% of patients were staged in

accordance with Cancer Care Ontario’s (CCO) breast

cancer clinical guideline on Staging and Follow up and

55% were not. Frequency of investigations across stages of

breast cancer was collected and recorded (see Table 2). All

patients with stage III disease were staged in accordance to

CCO. The majority of patients with stage I as well as stage

II breast cancer underwent unnecessary investigations.

Chart review revealed that none of these patients had

symptoms to explain the investigations ordered. Four

patients (1.7%) were staged according to clinical trial

assessment and eligibility criteria.

At diagnosis, one hundred and sixty-three patients

underwent a bone scan. Bone scan investigations detected

bone metastases in two patients (1.23%). One hundred and

thirty-eight patients underwent a liver ultrasound and only

one patient (0.72%) had distant metastases to the liver.

X-rays completed at diagnosis did not find any lung

metastases; in all one hundred and ninety-one cases

assessed (0%) (see Table 3).

All distant metastases detected by bone scan or liver

ultrasound were found in patients with stage III breast

cancer. No distant metastases were found in patients with

stage I/II breast cancer. For these patients who underwent

testing, there were no documented symptoms on chart

review to explain the need for the investigation.

Magnitude of issue

Literature review

An independent reviewer conducted the literature search

which identified 225,575 articles of potential relevance by

the previous mentioned search words (see Fig. 2). The

search engines of Cochrane Library and ERIC did not

identify potential articles of interest. Of these articles, six

articles were included and summarized for their use of

staging investigations in early breast cancer (see Table 4).

Five studies included investigations of chest X-ray, liver/

abdominal ultrasound, and bone scan [6, 7, 9–11]. The

study conducted by Morris et al. [12] covered staging tests

of abdominal ultrasound and bone scan.

Comparing levels of frequency of BS, CXR, LUS/AUS

in newly diagnosed breast cancer patients, the cohort at

SMH experienced higher levels of investigations than

studies published by Morris et al. and McWhirter et al.

[6, 7, 12], while lower levels of investigation compared to

levels reported by Puglisi et al. (see Table 4). In order to

determine an estimate of overall frequency level of

investigations, results were pooled from the present study

and the two studies, the first cohort of McWhirter et al. and

Table 1 Characteristics of patients and tumours

Variable Number (%)

n = 231

Age at diagnosis \45 33 (14)

45-64 128 (55)

[65 70 (30)

Pathological Stage I 138 (60)

II 74 (32)

III 19 (8)

pTa pT1 149 (64)

pT2 61 (26)

pT3 18 (8)

pT4 3 (1)

pNb pN0 193 (84)

pN1-3 38 (16)

a Pathological stage of tumour based on results of surgery
b Pathological stage of lymph nodes based on results of surgery

Table 2 Frequency of investigations across stages of early stage

breast cancer

Investigation Stage I

(n = 138) (%)

Stage II

(n = 74) (%)

Stage III

(n = 19) (%)

Chest X-ray 75 85 100

Bone scan 55 85 100

Abdominal

ultrasound

59 71 100

Table 3 Frequency and distribution pattern of metastases according

to stage of disease (n = 231)

Stage # of pts Distant metastases Bone Liver Lung

I 139 0

IIA 56 0

IIB 21 0

IIIA 12 2 1 1 0

IIIB 3 1 1
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patients from Puglisi et al. [6, 7], which specified the fre-

quency of testing across each stage of disease. To deter-

mine overall estimates of frequency of testing, the number

of patients examined by each baseline imaging was cal-

culated by using the percentages of testing and number of

patients according to stage. This was then summed and by

dividing the total number of patients who had tests ordered

by the total number of patients in the studies, an overall

estimated frequency of testing can be established (see

Table 5). This method is similar to that used by the

CPOGI’s guideline update to determine an overall detec-

tion rate [2].

From this pooled data, there are high levels of investi-

gations regardless of stage, ranging from 73 to 100% of

patients. However, this pooled average of frequency of

investigations and detection of distant metastases can only

provide an approximation of staging investigations in early

breast cancer across institutions and countries. Other cen-

tres encountered higher metastases detection rates in stage

III patients than our centre per investigation (range = 5.66

to 14.0%), however, rates were relatively low in stages I

and II patients across all institutions and studies

(range = 0.0 to 5.6%) [6, 9, 10]. Owing to the nature of

cohort studies, no correlation can be made between patient

reported symptoms and the detection of metastases.

Overall, the frequency of investigations varied across

studies despite breast cancer staging guidelines set out by

national organizations. This is in accordance with previous

reported findings, with small differences depending on the

population studied [12].

Cost-analysis

In terms of cost analysis, by using established costs of

baseline staging tests in Ontario, we can determine direct

cost-utilization in this cohort [4]. The technical fee for a

bone scan is $103.80, ultrasound is $48.80 and chest

radiograph $21.91 (CDN) [4] based on the Canadian dollar

in 2003. Costs from the Ontario Health Insurance Plan fee

schedule were available at time of analysis and can provide

an approximation of cost incurred. The newly diagnosed

breast cancer patients seen at SMH Multidisciplinary

Breast Cancer Clinic between January 2009 and April 2010

who were not staged in accordance to CCO guidelines

approximately cost $18, 090. This averages to an estimated

unnecessary cost of $78 per new breast cancer patient seen

at our centre. This does not include additional costs such as

radiologist fee, however, provides an approximation of the

annual cost saving that could have been appreciated with

appropriate use of staging investigations.

Discussion

In this retrospective cohort study, 55% of newly diagnosed

early stage breast cancer patients underwent unnecessary

investigations, indicating that adherence to guidelines for

post-operative staging of patients with breast cancer is

poor. Unnecessary clinical investigation as defined by

CCO guidelines cost $18, 090 (CDN) and detected no

metastases. Detection of occult metastases by radiological

Fig. 2 Flow of inclusion and

exclusion of articles
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investigations was done by appropriate utilization of the

guidelines set out by CCO. Other published cohort studies

yield similar results. These select studies were completed

when the CCOPGI’s 2003 update on baseline staging tests

in early stage breast cancer patients was present and

available. This is an internationally recognized guideline

which is consistent in key recommendations with the

American Society of Clinical Oncology (ASCO) 2006

update of the breast cancer follow-up and management

guidelines in the adjuvant setting and the National Institute

for Health and Clinical Excellence (NICE)’s guideline on

early and locally advanced breast cancer diagnosis and

treatment [5]. An international physician survey showed

that physicians are aware and accept international breast

cancer practice guidelines but that barriers do exist in

implementing standards of care [13].

Improving adherence to guidelines set out by national

organizations may increase resources for urgent staging

required for other patients, shorten delays to treatment and

decrease anxiety for newly diagnosed breast cancer

patients [6, 7, 9–12, 14, 15]. Indeed, it has been shown that

Table 4 Over staging in recently diagnosed breast cancer patients reported in our study and the literature

Study Design N Stage Frequency of test

(%)

Detection-true

positive (%)

Recommendations

AUS BS CXR AUS BS CXR

Present

study

Retrospective review 231 I: 60% 60% 67% 81% 0.72 1.23 0 We confirmed the data from previous

studies and that current national

guidelines are reasonable and based on

sound evidence

II: 32%

III: 8%

Morris

et al. [12]

Retrospective review 781 I: 46% 33% 34% – 2.9 5.4 – This study confirms data from previous

studies and that routine imaging in

asymptomatic and unselected patients is

not justified

II: 16%

III: 23%

Abuzallouf

et al. [11]

Retrospective review 823 I: 16% ‘‘Routine

investigations

with CXR, LUS

and BS were then

carried out to

detect subclinical

metastases’’

0.6 3.7 0.8 Suggest BS, LUS, CXR not be used unless

clinical/blood work prompt so. For stage

III, BS, LUS and CXR are justified
II: 55%

III: 24%

McWhirter

et al. [7]

Before and after

design with

educational

intervention

135 I: 26% 57% 57% 74% – – – An educational intervention has

significantly improved adherence to

guidelines for Stage I patients but not

Stage II/III. Hypothesize that the

intervention had a positive impact on

improving the utilization of radiological

staging

II: 47% 42% 46% 55%

III: 27% 58% 61% 68%

I: 26% 14% 23% 37%

II: 47% 35% 48% 52%

III: 27% 64% 72% 69%

Puglisi

et al. [6]

Retrospective review 516 I: 46% 83% 80% 80% 0.72 6.31 0.93 Limit LUS and CXR to stage III,

indiscriminate use lead to higher cost

and anxiety
II: 31%

III: 13%

Samur et al.
[9]

Prospectively

evaluated and

followed breast

cancer patients for

6 months

100 I: 29% ‘‘All patients were

evaluated with

L-USG, CXR and

BS.’’

0 3 0 Stage I should not have routine staging

while stage III should. Stage II should

be according to resources and doctor

preferences

II: 37%

III: 34%

Schneider

et al. [10]

Retrospective review 497 I: 61% ‘‘The patients were

routinely staged

with chest X-ray,

liver ultrasound

and bone scan.’’

1.0 2.7 0.4 Safe and reasonable to omit routine

staging from asymptomatic patients with

pT1a/pT1b but not T1c
II: 26%

III: 13%

Table 5 Pooled frequency of staging investigations in breast cancer

patients across centres (n = 828)

Investigation Stage I

(n = 409) (%)

Stage II

(n = 63)

Stage III

(n = 122)

Chest X-ray 89 80 81

Bone scan 81 74 73

Abdominal ultrasound 79 71 100
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there is an increase in psychological distress in cancer

patients undergoing radiological investigations to assess

the extent of disease [6, 7]. In early stage breast cancer

patients, this distress may be completely avoidable. In

addition, further secondary investigations required to verify

benign findings may even lead to increase exposure to

radiation and avoidable risks associated with biopsy of

benign spots.

McWhirter et al. [7] demonstrated that following a

directed educational intervention, a decrease in frequency

of imaging investigations ordered by clinicians was

observed for stage I breast cancer patients. Although this

educational session is one approach, strategies and methods

for knowledge translation of these guidelines have not been

implemented to date. One of the more effective methods of

knowledge translation is an iterative audit and feedback of

guideline adherence directed at specific providers [16].

This has been implemented in other settings and has been

applied to cancer settings such as pain management

[17, 18]. A plan to adapt such an iterative audit and feed-

back approach may improve overall adherence.

Based on these results, a study to assess the barriers to

guideline adherence has been developed and will be stud-

ied through a two-step initiative. First, focus groups with

key stakeholders such as oncologists and nurses involved in

the treatment of breast cancer will be held to discuss our

findings and their insights on staging patients with early

stage breast cancer. Specifically the rationale behind over

staging patients will be addressed. Second, based on the

results from our focus groups, the knowledge translation

team at our centre will develop an implementation strategy

based on feedback from stakeholders to insure

effectiveness.

The cost of over staging in the breast cancer population

can compromise access to radiological investigations for

urgent staging in patients with symptoms or metastases.

Through a review of the literature, it has been found that

many centres have difficulties in guideline adherence of

post operative staging investigations for early stage breast

cancer. The estimated unnecessary imaging costs associ-

ated with a newly diagnosed breast cancer patient is $84

(CDN) per early stage breast cancer patient in our cohort.

The overall cost-saving that could be incurred by following

guideline care was estimated at $18, 090 (CDN) for the 231

patients seen at our centre.

Conclusion

This study confirmed data from previous similar studies

completed on staging investigations and guideline adher-

ence [3, 6, 7, 9–12, 14, 15]. An increase in positivity in

distant metastases was observed as TNM stage increased,

which is suggested by the guidelines set out by national

organizations. Although it is necessary that newly diag-

nosed breast cancer patients be assessed and investigated;

health care costs continue to increase. Staging examina-

tions should be individualized according to tumor size,

nodal status, and stage. Methods for improving knowledge

translation of these guidelines need to be developed and

evaluated in order to insure appropriate use of resources

and avoid unnecessary psychological harms to the patients

involved.
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