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Abstract
Purpose: To determine how physicians monitor their patients
after initial curative-intent treatment for breast carcinoma.

Methods: A custom-designed survey instrument with four ide-
alized patient vignettes (TNM stages 0 to III) was e-mailed to the
3,245 members of ASCO who had identified themselves as hav-
ing breast cancer as a major focus of their practice. Respondents
were asked how they use 12 specific follow-up modalities during
post-treatment years 1 to 5 for each vignette. Mean, median,
standard deviation, and range of the intensity of use for each
modality were calculated for the four vignettes.

Results: Of the 3,245 ASCO members surveyed, 1,012 (31%)
responded. Of these, 915 (90%) were evaluable and were in-

cluded in our analysis. Office visit, mammogram, complete blood
count, and liver function tests were the most commonly recom-
mended surveillance modalities. There was marked variation in
surveillance intensity. For example, office visit was recom-
mended 4.1 � 2.2 times (mean � SD) in year 1 after curative
treatment of a patient with stage III breast cancer. Similar varia-
tion was observed for all modalities.

Conclusions: The intensity of post-treatment surveillance
performed by ASCO members caring for patients with breast
cancer varies markedly despite evidence from well-designed,
adequately powered randomized controlled trials. Many modal-
ities not recommended by ASCO guidelines are used routinely,
which constitutes evidence of overuse. The lack of consensus is
likely due to multiple factors and constitutes an appealing target
for interventions to rationalize surveillance.

Introduction
Breast carcinoma is the most common cancer (excluding non-
melanoma skin cancer) and the second leading cause of cancer-
related death in American women. The incidence is estimated
at 123 per 100,000 women per year in the United States, with
an age-adjusted mortality rate of 24 per 100,000 women per
year.1 The increasing population in the United States means the
absolute number of women diagnosed with breast cancer con-
tinues to increase yearly, with an estimated 209,060 new cases
of invasive breast cancer and 54,010 new cases of in situ breast
cancer in 2010.1 This, in combination with decreasing mortal-
ity rates, has led to an increase in the number of breast cancer
survivors who need long-term surveillance.2

Since the large, well designed trials of the GIVIO (Gruppo
Interdisciplinare Valutazione Interventi in Oncologia) investi-
gators and Roselli del Turco et al,3,4 there has been little debate
over what tests should be obtained, how often they should be
obtained, and how long surveillance should be continued. The
National Comprehensive Cancer Network (NCCN) guidelines
recommend interval history and physical examination every 4
to 6 months for 5 years and then annually thereafter, with a
mammogram every 12 months (the first post- treatment mam-
mogram to be obtained 6 to 12 months after completion of
chemotherapy). For women receiving tamoxifen or aromatase
inhibitors, annual gynecologic examinations are recommended.
Regular bone mineral density examinations are recommended
for women receiving aromatase inhibitors. No other routine
laboratory and/or imaging modalities are currently recom-
mended for routine surveillance. Further testing is recom-
mended only when abnormalities are detected by history,

physical examination, or mammography, as such testing has not
been shown to improve overall or disease-free survival.5,6

NCCN surveillance recommendations are not stratified on
the basis of cancer stage at time of initial diagnosis or treatment.
The ASCO guidelines are similar: history and physical exami-
nation every 3 to 6 months for the first 3 years, every 6 to 12
months for years 4 and 5, and then annually thereafter, with
further testing only if symptoms arise; annual mammography,
gynecologic examination, and bone mineral density examina-
tion recommendations mirror the NCCN guidelines.7 The
NCCN and ASCO guidelines are more intensive than the pre-
ferred (low-intensity) strategy in both large clinical trials.3-7

Previous studies have investigated the impact of more inten-
sive surveillance versus the symptom-driven approach of the
NCCN and ASCO guidelines.8-11 The results have generally
supported the minimalist strategies. There is also evidence that
nurses and primary care physicians can carry out surveillance,
with guidance from an oncologist.8,9 However, little is known
about current actual practice patterns of expert clinicians and
whether they adhere to or deviate from guideline recommenda-
tions. We sought to determine the current follow-up patterns of
a large number of highly experienced, credentialed oncologists
who provide care for patients with breast cancer and monitor
them after treatment. We created a survey instrument to ac-
complish this and chose ASCO members as survey participants.

Methods
We devised four idealized vignettes depicting patients with
breast carcinoma who were otherwise healthy. In each vignette,
the patient described had curative-intent initial treatment, but
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each featured a different American Joint Commission on Can-
cer (AJCC) stage, burden of disease, and/or biomarker profile.
The four vignettes featured generally healthy patients with stage
0 (TisN0M0) estrogen receptor (ER) –positive, progesterone
receptor (PR) –positive ductal carcinoma in situ (DCIS); stage
IIA (T2N0M0) ER-positive, PR-positive, and HER2/neu-
nonamplified invasive ductal cancer; stage IIA (T1N1M0) ER-
negative, PR-negative, and HER2/neu-nonamplified invasive
ductal cancer; and stage IIIA (T3N2M0) ER-positive, PR-pos-
itive, and HER2/neu-amplified invasive ductal cancer. We cre-
ated a questionnaire based on these vignettes to quantify the
surveillance practices of our target population. We compiled an
e-mail directory of all 3,245 ASCO members who identified
themselves as having breast cancer as a major focus of their
practice. A cover e-mail outlined the purpose of the survey and
the motivation behind it. Links to the four vignettes and the
survey instrument were provided in the e-mail. SurveyMonkey.
com was used to conduct the survey, and the time to complete
the survey was estimated to be approximately 5 to 15 minutes.
The first questions in the survey asked whether the member
treated patients with breast cancer and whether they also par-
ticipated in their long-term follow-up care. Only those who
both treated breast cancer patients and provided long-term fol-
low-up care at the time of the e-mail survey were asked to
complete the entire survey. The others were asked only to com-
plete the portion of the survey dealing with demographic details
(age, gender, membership in other medical societies, type of
practice [private, academic, government, other], the percentage
of his or her practice composed of breast cancer care, and the
like).

In the remainder of the survey, we asked each ASCO mem-
ber to describe his or her surveillance schedule after appropriate
curative-intent treatment for each patient described in the four
idealized vignettes. Each was asked to indicate the number of
annual office visits and surveillance tests he or she recom-
mended in the first 5 years after completion of initial therapy.
The list of surveillance tests was compiled after a thorough
review of the current pertinent literature and an informal survey
of local oncologists who care for patients with breast cancer
confirmed that the list contained all tests in current use. In
addition to office visit, surveillance tests included complete
blood count, liver function tests, serum CA 15-3 level, serum
carcinoembryonic antigen level, diagnostic mammogram, diag-
nostic breast ultrasonography, magnetic resonance imaging
(MRI) of the breast, computed tomography (CT) of chest, CT
of abdomen/pelvis, radionuclide bone scan, and whole-body
positron emission tomography (PET) or PET-CT. The cover
letter, the four vignettes, and the survey instrument are available
on request from the corresponding author. Reminder e-mails
were sent every week for 5 weeks to each individual ASCO
member who had not responded to a previous request.

On receipt of the responses, data from all vignettes were
compiled into a single database and analyzed. Mean, median,
range, and standard deviation were calculated for each surveil-
lance modality in each post-treatment year for each vignette and
for all vignettes grouped together. A literature search was con-

ducted to identify all previously published articles on the topic
of surveillance practices of expert clinicians after curative-intent
treatment for breast cancer. We searched PubMed, Scopus,
Ovid, and Google on August 10, 2010. We completed three
different searches in each of the four search engines to identify
all previously published reports on this topic. The terms for the
three searches were “breast cancer” plus “survey” plus “surveil-
lance,” “breast cancer” plus “follow-up testing” plus “survey, ”
and “breast cancer” plus “survey” plus “posttreatment testing.”
Our multiple computer searches revealed no articles in the Eng-
lish language literature other than those cited herein.

Results
Of the 3,245 ASCO members surveyed, 1012 (31%) re-
sponded. Figure 1 illustrates the response rates after the initial
e-mail and each subsequent reminder e-mail. There were 97 of
the 1,012 (10%) whose responses were excluded because the
physicians were retired, did not complete the survey, did not
perform long-term follow-up for their patients, and/or repre-
sented an extreme outlier (responses were unintelligible). The
remaining 915 (90%) completed the survey instruments and
were considered evaluable. Demographic data are shown in
Table 1. The responses for all four vignettes combined are pre-
sented in Tables 2 and Appendix Table A1 (online only). Table
2 describes the survey responses using mean � one standard
deviation. Table A1 (online only) describes the same data using
median and range (minimum, maximum). Data were com-
bined across the four vignettes for ease of data presentation;
similar variation was observed for each individual vignette. Of-
fice visit, mammogram, complete blood count, and liver func-
tion tests were the most commonly recommended methods of
surveillance. There was marked variation in surveillance inten-
sity regardless of the stage of disease presentation. For example,
office visit was used 4.1 (� 2.2) times in year 1 after curative
treatment of a stage III breast cancer. The corresponding me-
dian and range were 4 and 1 to 12. Similar variation was ob-
served for all modalities.

Although the median use of the more advanced imaging
studies (CT chest, CT abdomen/pelvis, bone scan, and PET
scan) was 0, the range varied, with 7% to 15% of respondents
using each of these tests at least once per year. In contrast, more
than 80% of the respondents used complete blood counts
and/or liver function tests at least once per year.

Discussion
The intensity of routine surveillance testing in current clinical
practice for patients treated for breast cancer with curative in-
tent has been previously studied in well-designed randomized
clinical trials.6,7 These and other reports challenge the value of
intensive surveillance because there appears to be no survival
benefit in diagnosing recurrence before symptoms occur.12-14

Traditionally, physicians have considered breast cancer recur-
rence to occur most commonly within the first 5 years after
initial treatment. Therefore, as suggested by the NCCN and
ASCO guidelines, many breast cancer survivors have had inten-
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sive follow-up with de-escalation after 5 years. However, re-
cently published data suggest that women with hormone
receptor–positive breast cancer have a slower (and/or lower)
rate of recurrence over a 10-year period, raising the question of
whether surveillance strategies should be based on tumor biol-
ogy rather than stage at diagnosis.15,16 Currently, practice
guidelines do not stratify surveillance intensity on the basis of
tumor biology, but rather by the extent of disease at the time of
diagnosis and treatment.

The most important finding in the current study is that there
is wide variation in surveillance practice, even among practicing
oncologists who care for patients with breast cancer and who

presumably have more insight into appropriate surveillance
strategies than any other physicians. It is not surprising that
office visit was the most commonly used modality. Even though
the office visit is limited in its ability to detect asymptomatic
recurrent disease, it provides excellent evidence about general
health status, psychological problems, and similar concerns that
cannot easily be obtained in any other way. Clinical breast
and/or chest wall examination and regional lymph node exam-
ination can detect recurrent disease, a second primary breast
cancer, and some treatment-related adverse effects. Our survey
revealed that the mean frequency with which oncologists rec-
ommended an office visit was 3.4 times in post-treatment year
1, decreasing to 2.1 times per year in year 5.

Complete blood count and liver function tests were also
commonly used, despite evidence demonstrating that a proto-
col of frequent laboratory tests does not improve survival or
influence health-related quality of life.6 This finding indicates
that a fully minimalist protocol has not been implemented in
practice. We believe that the data derived from our survey more
accurately indicate the surveillance strategies in current use than
evaluation of test frequency in clinical datasets or databases. For
example, physicians caring for breast cancer survivors often ob-
tain a diagnostic test when they are uncertain about a clinical
complaint or concern, even though they may be fully aware of
its limitations in terms of sensitivity, specificity, and predictive
value. They may order a test at the office visit scheduled for
surveillance to investigate an apparently unrelated symptom. In
addition, physicians may be influenced by the patient’s expec-
tations. Most patients report a personal preference for more
intensive follow-up. However, the intensity of diagnostic test-
ing has not been shown to affect emotional well-being or qual-
ity of life.6

As expected, mammography was used by respondents re-
gardless of the post-treatment year of surveillance. The only
recurrent breast cancer scenario associated with cure or long-
term disease-free survival is local-regional recurrence within an
intact breast after breast-conserving therapy or a metachronous
axillary lymph node metastasis without evidence of distant
spread. Yearly mammographic surveillance of women who have
undergone curative treatment and have a good prognosis has
been shown to be highly cost effective because these patients are
at increased risk for developing a second primary breast can-
cer.17,18 Further, several studies have demonstrated that such
mammographic surveillance is associated with improved sur-
vival.10,19,20 No such data exist for surveillance breast ultra-
sonography or MRI; the rate of use of these modalities was very
low in this study.

Grunfeld et al21 recently reported the patterns of follow-up
care for breast cancer survivors in Canada. As in our study,
substantial variation in adherence to guideline recommenda-
tions was observed. They observed both overuse and underuse
of surveillance tests and visits. Half of the women had more
imaging studies than recommended for detection of metastatic
disease, whereas one quarter of the women had fewer than the
recommended number of surveillance mammograms. This
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Figure 1. Frequency of survey responses to initial and five subsequent
e-mail reminders (dates denoted by arrows).

Table 1. Demographic Characteristics of Survey Responders
(N � 915)

Characteristic No. %

Age, years

� 30 0 0

30-39 124 13.6

40-49 273 29.8

50-59 328 35.9

60-69 164 17.9

� 70 26 2.8

Primary practice type

Private 479 52.4

Academic 421 46.0

Government 15 1.6

Specialty

Surgical oncology 87 9.5

Radiation oncology 43 4.7

Medical oncology 644 70.4

Other 141 15.4

Percentage of practice devoted to breast cancer

� 1% 0 0

1%–5% 10 1.1

6%–10% 59 6.5

11%–25% 205 22.4

26%–50% 197 21.5

� 50% 444 48.5
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finding illustrates the need for improved education regarding
survivorship care plans.22

The authors recognize that all surveys such as the one used
here have limitations. The response rate was only 31%, which is
much lower than the preferred 60% to 70% but typical for a
survey of this type. This raises the possibility that the results
presented here may not be representative of the practices of the
entire ASCO membership. The survey results are clearly not
generalizable to low-income countries and are probably not
generalizable to physicians practicing in remote areas. We did
not specifically ask respondents to comment on their country of
practice, and we recognize that responses may vary according to
different health care delivery systems. Recall bias, the risk of
inaccuracy when survey respondents are asked to quantify their
own practices, is likely to have occurred. The modalities that
respondents indicate that they choose, and the frequency of
their use, may not match their actual practice. A potential bias
may occur if the oncologist requests a test for what is thought to
be an unrelated indication (eg, CT of abdomen/pelvis to inves-
tigate abdominal pain) that has the potential to diagnose recur-
rent cancer because that test may cause the clinician to defer or
omit a scheduled test (CT of abdomen/pelvis in this example)
aimed at detecting recurrent cancer. Another important limita-
tion is that the survey was sent only to members of ASCO.
Other physicians, such as primary care physicians and gynecol-
ogists, also monitor breast cancer patients after treatment. Their
practices are not represented in this study. The majority of
ASCO members practice in the United States, but surveillance
schedules may be different in other countries, particularly those
without a national health care system or with many low-income
citizens. Even in the United States, variation in financial re-
sources among citizens is one of the most important causes of
variation in the use of indicated diagnostic measures and ther-
apeutic interventions.23,24

Despite these limitations, this survey provides valuable in-
formation regarding the current surveillance practices of oncol-
ogists caring for patients with breast cancer who have
undergone prior curative treatment. We believe ours is the only
recent report about actual practice by oncologists who are ac-
tively monitoring patients who have undergone previous cura-
tive-intent treatment for breast cancer. Although there is
general agreement in the literature about the most appropriate
surveillance strategy as defined by well-controlled, adequately
powered trials, the intensity of post-treatment surveillance per-
formed by ASCO members varies markedly. The observed lack
of consensus is likely due to multiple factors. Improved medical
education is needed to inform clinicians and trainees about
evidence from existing trials to avoid overuse, underuse, and
misuse of scarce medical resources.

The published trials are dated, and there is a need for addi-
tional trials that incorporate new diagnostic modalities. Our
data provide information about actual practice, on the basis of
which such trials can be designed. One important reason that
such trials may have been so uncommon is the lack of funding
from relevant funding agencies, such as the National Institutes
of Health, whose mandate is focused primarily on treatment-
related trials rather than post-treatment surveillance trials. Be-
cause there are currently more than 10 million cancer survivors
in the United States alone, including more than 1 million 20-
year survivors, the need for such trials for most types of cancer is
great. Although surveillance trials require significant time and
money to conduct, the potential impact of such results on the
allocation of limited resources is profound. Professional societ-
ies, advocacy groups, political organizations, and other entities
will presumably have to demand that funding be provided in
order to change the status quo. Anything less than robust evi-
dence is not likely to reduce the remarkably large variation in
clinical practice that we have documented here. The commu-

Table 2. Mean and Standard Deviation Follow-Up Practice Patterns of ASCO Members, Stratified by Post-Treatment Year

Post-Treatment Year

1 2 3 4 5

Modality Mean SD Mean SD Mean SD Mean SD Mean SD

Office visit 3.4 1.7 2.9 1.2 2.4 1.2 2.2 1.3 2.1 1.3

Complete blood count 2.0 2.2 1.7 1.8 1.4 1.7 1.3 1.6 1.3 1.6

Liver function tests 2.1 2.1 1.7 1.7 1.5 1.6 1.4 1.6 1.3 1.6

Serum CA 15-3 antigen level 0.7 1.5 0.6 1.3 0.5 1.2 0.5 1.1 0.5 1.0

Serum CEA level 0.4 1.2 0.4 1.1 0.3 1.0 0.3 0.9 0.3 0.9

Diagnostic mammogram 1.6 1.4 1.4 1.6 1.3 1.7 1.3 1.7 1.3 1.7

Diagnostic ultrasonography 0.3 0.7 0.2 0.6 0.2 0.7 0.2 0.8 0.2 0.8

Breast MRI 0.2 0.8 0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.6

CT chest 0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.5

CT abdomen 0.1 0.4 0.1 0.5 0.1 0.5 0.1 0.5 0.1 0.5

Bone scan 0.1 0.5 0.1 0.6 0.1 0.6 0.1 0.6 0.1 0.6

PET scan 0.1 0.4 0.0 0.3 0.0 0.2 0.0 0.2 0.1 0.6

NOTE. All four clinical vignettes are grouped. Data are displayed as the number of times the modality is requested each year. This method of displaying the data gives a
conservative impression of the variability among practices.
Abbreviations: CEA, carcinoembryonic antigen; CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography.
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nity of clinicians who treat patients with breast cancer should
strongly advocate for such trials. The United States Patient
Protection and Affordable Care Act of 2010 provides for a
nonprofit Patient-Centered Outcomes Research Institute that
is charged with conducting comparative effectiveness research.
This mechanism appears ideal for the trials we envision.
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