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Abstract
Introduction: Modern information technology coupled with synoptic methodology allows point of care, real time outcomes generation. Our
objective was to review province-wide breast cancer surgery outcomes from a prospective synoptic operative record to demonstrate its value
in knowledge translation.
Methods: All synoptic reports for breast cancer procedures from 2006 until March 2010 were reviewed and descriptively analyzed. Key
outcomes included frequency of breast cancer procedures captured over time, methods of breast cancer detection, clinical staging, method
of axillary staging, breast conservation and reconstruction rates. Further analysis involved important decision-making for mastectomy and
resource allocation for surgery.
Results: Four thousand nine hundred fifty-five breast cancer procedures were recorded synoptically; greater than 80% of cases provincially.
Method of breast cancer detection was 49%, 45% and 4% by screening radiology, patient or family, and physician, respectively. Pathologic
diagnoses were via core or mammotome biopsy in 94%; nearly half of all patients were clinical Stage I at time of operation. Overall rate of
breast conservation was 48%. Of the 65% who had no contra-indication to breast conservation surgery, 76% had breast conservation and 4%
had primary reconstruction. Of those having mastectomy, one third were due to patient choice. Seventy-nine percent had sentinel node
staging, 18% had full axillary dissection and 3% had no axillary staging.
Conclusion: A new paradigm of creating medical records using synoptic electronic templates allows prospective outcomes generation at
point of care by the surgeon which is unparalleled in its depth of surgical detail capturing surgical decision-making.
� 2010 Elsevier Ltd. All rights reserved.
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Modern medicine demands a new paradigm of knowl-
edge translation for accurate, efficient and real time mea-
surement of clinical practice. Modern information
technology coupled with synoptic methodology has created
the opportunity to capture point of care information allow-
ing for real time outcomes generation and simultaneous in-
tegration of consensus and evidence-based guidelines to
patient care. A knowledge translation project using these
modalities was initiated in 1999 in Alberta, Canada with
initial work focusing on colorectal and breast cancer sur-
gery. The impetus for this project was provided by exten-
sive literature documenting significant improvements in
cancer care where improved surgical quality decreased
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morbidity and mortality, improved functional outcomes
and decreased resource utilization and costs significantly.
This mandated that the critical steps performed in an oper-
ative procedure be measured in a novel way. The synoptic
concept of creating an abstract of key words and phrases to
capture relevant events in an operative procedure trans-
forms a qualitative document to a quantitive one; allowing
the process to be digitized as the report consists of discrete
data points. Using this strategy, a quality improvement
project was initiated in cancer surgery: the WebSMR
(web based synoptic medical record).

This project included a large health care jurisdiction of 9
regions comprising a population of 3 million people. Imple-
mentation required a methodology for template develop-
ment, a strategy for voluntary adoption by the practicing
surgeon, development of software that efficiently records
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a surgical procedure and integration into a complex infor-
mation technology environment. Templates were developed
by a team of content experts that included rural, urban and
university surgeons and included both generalists and sub-
specialists. A draft template was written and perfected
through multiple iterations using a modified Delphi
approach. The final template was tested on paper before be-
ing transferred to production on an electronic platform. In
the process of creating the templates, it was discovered
that surgeons requested that the function and value of the
operative document should be expanded to include all
that is necessary to know in order to perform a procedure.
This has not been a standard expectation of a narrative
report to date, but provides a very rich record that could
generate outcomes of value not just for the surgeon but
for the entire spectrum of patient experience and manage-
ment. The expectations of a narrative report include the
recording of patient demographics, the name of surgeons
and assistants, technical details of the surgery and impor-
tant medicolegal issues such as instrument and sponge
counts, would be dramatically expanded to include numer-
ous important preoperative health parameters: modes of
presentation, body mass index, ASA score, preoperative
investigations, resource utilization, wait times, documented
use of the preoperative safety checklist, tissue banking, in-
traoperative decision-making, function and quality of life,
as well as patient triage.

In parallel, software that mirrored a surgeon’s workflow
and was equally efficient as a narrative summary was engi-
neered. A number of enhancements were utilized to create
this efficiency such as radial buttons for each item, branch-
ing logic, smart navigation, mandatory and non-mandatory
response items, surgeon profiling of routine components of
a procedure, automatic staging, and clinical staging calcu-
lation.1 Throughout the templates a narrative commentary
was allowed to identify portions of a procedure that are
in need of further description. The final tool that was devel-
oped allowed surgeons to complete a report in breast and
rectal cancer in approximately 5 min, which included
both review of the final document and electronic signature
allowing immediate distribution. The software was de-
signed to meet Canadian health care standards, using
HL7 messaging, and incorporated SNOMED CT architec-
ture.2,3 In addition, each template item included a medical
definition, a data definition and standardized naming con-
ventions. Templates were modified using business rules in
order to maintain integrity of a database. The application
was placed on the web using a net browser and access pro-
vided for the surgeons through trusted connections in each
hospital. The synoptic report was interfaced with the pro-
vincial electronic health record system which is a provincial
viewer for all health care workers and a client registry to
document current demographics. This provided immediate
access to the operative report by any practitioner. The ac-
cess to the documents were also supplemented by an auto
fax system that distributed copies to all involved in the
patient’s care, including the postoperative recovery unit,
the pathology department, the ward, health records, refer-
ring physicians, and the cancer registry.

The adoption of a web based system synoptic report re-
placing a narrative record was voluntary. This was recog-
nized to be a culture shift of significant magnitude after
centuries of where text documentation was the standard.
This necessitated that the synoptic report be declared a legal
equivalent to the narrative report by the hospital, the prov-
ince, and the national medical protective association. Fur-
ther, in order for the synoptic report to be adopted as the
record of care it had to be shown to be equal in quality
to the current gold standard text reports. Our own data
and others have shown that the standard narrative operative
report misses over 50% of required data while the synoptic
report misses less than 1%.4,5 The use of non-standardized
narrative reports have also been shown in other fields to be
significantly deficient including pathology, obstetrics and
general surgery.6e11 A synoptic checklist proforma is
consistently shown superior to a narrative document.10e12

Indeed one can conclude that non-standardized free text
narrative is unacceptable in meeting today’s requirements.

Programmed into this application was the daily calcula-
tion of outcomes that surgeons identified as important for
the patient, the surgeon and the health care system. This
functionality of being able to monitor one’s individual out-
comes and those of their provincial colleagues as aggregate
was the single most compelling feature facilitating adop-
tion. To date, there are fourteen templates developed and
in production covering the majority of cutaneous, general
surgery, gynecologic, endocrine, and orthopedic oncology.
The largest body of experience has been obtained using
the breast template which currently captures the majority
of all these procedures in the province. The data provided
by adopting templates in breast cancer surgery will show
proof of concept; the transportability of the system across
health jurisdictions, demonstrate the power of this knowl-
edge transfer methodology as well as provide valuable
data insights into cancer surgical practice.

Methods

Electronic breast cancer synoptic operative reports
have been entered in Alberta since late 2006. The current
study describes all data from 2006 until March 2010 col-
lected by the WebSMR for breast cancer procedures. All
aspects of the report including frequencies of breast can-
cer surgeries over time, methods of detection, clinical
staging at time of operation, method of axillary staging,
breast conservation rates, and breast reconstruction rates
are described. Further, important aspects of breast cancer
care not normally studied are also described including de-
cision-making for mastectomy, resource allocation for
surgery, and health care patterns are described. Finally,
variations in practice by surgeon, zone, and time by
year were analyzed.



Table 2

Available Clinical Stage of Breast Cancer Patients.

Stage Proportion (%)

1 49

2A 29

2B 10

3A 5

3B 4

4 1
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Results

Standard breast cancer templates were implemented in
late 2006.

Since its inception until March 2010, 4955 breast cancer
procedures were recorded by the WebSMR; 3939 invasive
breast cancer procedures and 1016 duct carcinoma in situ
(DCIS) procedures; some patients with both diagnoses.
Voluntary adoption of synoptic reporting continues to in-
crease each year and now encompasses over 80% of all
cases done in Alberta. Outcomes tables accessed by any
individual surgeon identify a number of issues informing
breast cancer surgery quality.

The proportions for method of detection of invasive
breast cancer have remained stable over time with the
patient or family finding 45% of lesions, diagnostic imag-
ing detecting 49% and the physician finding 3e4% of inci-
dent cancers (Table 1). Nearly half of the patients are
diagnosed clinically with Stage I disease (Table 2). A pro-
portion could not be clinically staged based on available
data entered. Diagnosis of the breast cancer was largely
by non-invasive methods with 94% identified with mammo-
tome biopsy (90%) or fine need aspiration biopsy (4%). It
was uncommon to require an open biopsy for diagnosis
(Table 3).

The overall rate of breast conservation surgery was 48%
(Table 4). However, potential candidates for breast conser-
vation surgery as identified as those without contra-indica-
tions included approximately 65% of the overall cohort. Of
this subgroup, 76% had breast conservation and another 4%
had primary reconstruction. Of those having mastectomy,
approximately one third of patients did so because of per-
sonal preference (Table 5). No significant differences exist
in major outcomes such as breast conservation over time
from 2006 until the present.

Axillary nodal assessment included sentinel node biopsy
in 84% of those undergoing breast conservation whereas
50% had sentinel node biopsy among those having a mas-
tectomy. For the entire group where information is avail-
able, 79% had an initial sentinel node biopsy, 18% had
an axillary node dissection and 3% had no axillary staging
(Table 6).

Wait times for breast cancer surgery ranged from 16 to
31 days in 2010 depending on the region of the province.
Median times ranged from 13 to 34 days with 90% having
had surgery by 23e38 days depending on region. Approx-
imately one third of breast cancer surgeries required the
Table 1

Method of Detection of Breast Cancer.

Detection Method 3939 invasive breast

cancers (%)

Diagnostic imaging 49

Patient/family 45

Physician 4

Unknown/other 2
cancellation of an elective surgery to allow surgery in
a timely fashion.
Discussion

A web based synoptic digitized operative template has
been successfully implemented in Alberta, Canada. It has
enjoyed wide-spread adoption amongst practicing surgeons
and has proven to be interoperable across health care juris-
dictions. This has profound implications for cancer surgery
in our province and country. It has standardized an opera-
tive template and process for a complex disease, has created
real time information about surgical practices including
patient specific decision-making that were not previously
accessible, and resulted in a number of other important
improvements in knowledge translation. For example, shifts
in health care practice and delivery can be identified, effi-
ciently distributed operative reports may more appropri-
ately inform patient care, the operative template and
outcome data has become an important educational tool
and ongoing process, resource utilization can be tracked,
and endless research opportunities have been identified.

This project has provided information not only about the
surgical process but also about the utilization of the health
care system. For example, the uptake of a breast screening
program, despite being available for free for all women
over 40 years of age, has resulted in identifying only
50% of breast cancers. This is reflected by the clinical stage
where approximately 50% of new breast cancers are de-
tected as Stage I. The estimated benchmark for a fully func-
tional breast screening program is 80% of new breast
cancers being identified by screening radiology.13,14 Real
time population-based data will now encourage the testing
of new strategies to improve detection rates.

A new reality in preoperative breast cancer diagnosis
had been identified. In contrast to the previously common
Table 3

Method of Diagnosis: Invasive Breast Cancer Procedures.

Method Number of

Patients

Proportion (%)

Fine Needle Aspiration 142 3.5

Mammotome/Core 3638 90.5

Open 175 4.4

Needle Localization 63 1.6



Table 4

Breast Conservation Surgery.

Number of Invasive Breast Cancers 3939

Overall Breast Conservation Rate (%) 48

Candidates of BCS (%) 64.5

Received BCS (%) 76.3

Reconstruction Rate (%) 4
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technique of open biopsy confirming most breast cancers,
greater than 90% of breast cancers are now identified via
percutaneous radiologic techniques: core biopsy or fine
needle aspiration. This shift identifies one area of signifi-
cant decrease in operating room resources and confirms
surgeons and physicians have quickly adapted to new
technologies.

The ability to look at decision-making behind main out-
come measures such as breast conservation rates allows one
to understand, for the first time, the controversial issues of
guidelines adoption, where rates of mastectomy vary
widely between surgeons as well as between hospitals,
regions, countries, and continents.15,16 In our province,
approximately one third of the decisions to have mastecto-
mies were attributed to patient preference; whereas the
remainder was due to contra-indications for breast conser-
vation surgery. Patient preference is the only variable that
can be altered if one aspires to increase breast conservation
surgery in their jurisdiction. In this context, a 30% patient
preference for mastectomy does not seem unreasonable.
Our current WebSMR data does not follow trends in the
United States suggesting an overall increase in mastectomy
rates over time.17 The WebSMR also gives baseline data in
important areas such as breast reconstruction rates which
can then be compared to future rates. Further, this is an
area for template expansion in order to measure preopera-
tive quality of life measures as well as follow up patient
data to prospectively measure the value of restoring body
image.

The adoption of the template provides a rich educational
resource and ongoing educational process. Implicit guide-
lines were used while creating the templates with the best
available evidence as well as consensus of experts. Exam-
ples of this can be illustrated in the procedural templates
for breast conserving surgery which require a surgeon to
Table 5

Decision-making for Mastectomy in Invasive Breast Cancer.

Invasive Breast Cancer 1887 mastectomies

Patient Preference (%) 33.5

Advanced (%) 26.4

Multicentric (%) 12.4

Margins positive (%) 3.5

Recurrence (%) 2.0

Genetics (%) 1.4

Prior irradiation (%) 2.5

No data/other (%) 18.3
identify the depth of the resection, whether to fascia or
not, and to identify whether pathologic analyses were com-
pleted on the margins after a wide local excision. These
questions seamlessly integrate the guidelines into a surgeons
practice. Further, explicit links to National Comprehensive
Cancer Network (NCCN) guidelines within the template
provides a checklist for the surgeon’s practice. The synoptic
OR checklist is an education tool for surgical residents and
includes a timeout safety checklist which is a valuable
safety measure that has been proven effective in other
professions such as the aviation industry.18 Surgeons are
able to identify their personal outcomes (i.e. proportion
having breast conservation, proportion having sentinel
node biopsy) and compare with the provincial aggregate
which is updated daily. The Royal College of Canada has
recognized this practice review as an ongoing valuable
educational activity by giving surgeons maintenance of
certification for this practice review.

Resource utilization can be tracked via the WebSMR.
Prolonged wait time for surgery and cancelling elective
non-cancer patients to decrease wait times reflects on our
resource allocations and our public system. Wait times
across our province vary widely with the mean of 16
days but with a variation among regions with the average
as long as 34 days. It is noted that 25% of the delays in
fact are not attributed to the system, but to other issues
not related to the OR resource. The ability to provide a crit-
ical measure of resource utilization is extremely valuable
for our public system.

The experience is still too early to realize the full poten-
tial of the aggregate database in terms of monitoring trends
that could be influenced by outcomes feedback. Although
differences in practices have been identified across regions
in our province, larger numbers are needed to reach statis-
tical significance for most outcomes. Here lies one of the
problems of quality assurance; that is to define clinically
important differences in the numerous outcomes and areas
of cancer surgery. Waiting for a difference that is statisti-
cally significant will potentially miss serious issues in
cancer surgery. At present, there is no policy that can direct
what is a reasonable guideline for unacceptable clinical
outcomes. The emphasis therefore, is in quality improve-
ment and it is expected feedback will be the most powerful
influence on improvements in cancer surgery outcomes.19

The NSQIP experience which collates the results of over
420,000 patients, showed a significant decrease in mortality
and morbidity with feedback to institutions.20,21 REF.

The WebSMR is not only valuable as a quality improve-
ment tool; it is also extremely efficient and economical.
Our project was evaluated by an external agency which
documented over 97% of breast cancer reports were com-
pleted within 24 h22 This compares to a minimal delay of
at least a month for most narrative reports in our institution
with a mean of 90 days. In addition, an immediate review
of the electronic record by the surgeon decreases the poten-
tial for transcription errors; an opportunity which is lost



Table 6

Axillary Staging for Invasive Breast Cancer.

Sentinel Node � Axillary

Lymph Node (%)

Axillary Lymph Node

Dissection (%)

None (%) No Data (%)

Breast Conservation Surgery 83.5 7 2.1 7.4

Mastectomy 50.3 30.6 4.1 15
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within a few days after a procedure. The rapid electronic
distribution of the document saves time for physicians,
nurses, and administrative assistants in simply obtaining
the document. Significant time is saved interpreting the
information as it is presented in abstract form, organized
into sections such as preoperative staging, preoperative
workup, clinical staging, technical details, legal issues,
and patient triage. One can quickly decode the 10e20 syn-
optic items needed to plan subsequent management com-
pared to the narrative document which is typically
1000e2000 words in length. Transcription costs are
avoided; it is estimated that in our province narrative re-
porting for cancer surgery requires seven million words
of documentation per year. As described before, these are
not only poor quality but in a format that is not timely to
extract and therefore rarely used for meaningful interven-
tions. Overall, it is estimated that a synoptic OR report
saves $100e$200 in real costs, not withstanding all the
other benefits. The initial development of an electronic
health record is expensive but in a relatively short time
results in a cost saving. Our unit, which oversees the devel-
opment of templates, production reports and analysis of
outcomes besides the distribution of the documents is
now self supporting after five years.

The future of the WebSMR application is exciting. This
has been the impetus for a nationally funded project sup-
ported by Canadian Partners Against Cancer, a national
government initiative to implement 4 templates e ovarian,
breast, colorectal, and head and neck, in five provinces. The
Pan Canadian adoption of the templates has also provided
the impetus to develop a standardized methodology for cre-
ating evidence informed templates, a methodology that has
now been successfully tested. Our vision includes creating
a national outcomes database so outcomes will not only
show the personal, regional and provincial aggregate data
but also the national patterns of practice as well. The future
of this project will include a complete integration of synop-
tic reporting with other health care interventions for the
cancer patient targeted to include pathology, medical oncol-
ogy, radiation oncology, patient quality of life, and patient
follow up for local, regional, and systemic recurrence.

In conclusion, Alberta surgeons have successfully tested
a new paradigm of creating medical records using synoptic
electronic templates for cancer procedures. Prospective
data and outcomes are created that are unparalleled in their
depth of surgical detail at point of care and by the caregiver.
In essence, the synoptic reporting experiment provides the
basis for synoptic reporting to become our principle tool in
knowledge transfer in medicine as it has the innate property
of form driving function. It provides the highest level of
knowledge transfer for cancer surgery with the use of struc-
tured abstracts with standardized data which will influence
patient care.
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