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Abstract
BACKGROUND: Extensive literature identifies that the quality of surgery not only influences mor-

bidity and mortality but also long-term survival and function. This mandates that we develop a system
to capture this information on a real-time basis.

METHODS: A synoptic surgical template for breast cancer was created; this was digitized and made
available to all surgeons in Alberta.

RESULTS: The data reference 1,392 breast cancer procedures. Ninety-one percent of reports were
submitted within 1 hour and 97% of reports were submitted within 24 hours. Fifty-two percent of
reports were completed within 5 minutes. Information quality with respect to completeness of staging
information was present in 89%. Eighty-four percent complied with practice guidelines and 89% of
breast surgeons adopted the template. Seventy-five percent of users were moderately or highly satisfied
with the system.

CONCLUSIONS: The experience with the development and implementation of synoptic surgical
reporting has proven to be a successful tool for generating quality surgical data.
© 2010 Published by Elsevier Inc.
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Extensive literature clearly has documented that out-
omes of surgically treated cancer patients are linked with
uality of surgery.1–3 These include not only reduced sur-
ical morbidity and mortality but also now improved sur-
ival and quality of life.4,5 The volume of a procedure,
ither by hospital or by the surgeon, is identified repeatedly
s a surrogate of quality.1,6,7 Unfortunately, this indicator
an be applied only as a general observation and frequently
ails when applied to individual high- or low-volume pro-
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iders. There are many other possible explanations for bet-
er outcomes related to volume such as education, experi-
nce, or training, but these do not address the real issue of
efining the actual surgical processes, which should be the
ey to any outcomes analysis.8 Indeed, a surgical operation
onsists of the sum of interactions of many variables in-
luding the biology of disease, the health circumstances of
he patient, and the resources available, all intertwined with
he surgeon’s judgment and skill. Capturing these relation-
hips can provide a valuable resource for the health care
ystem and represents an effective tool for knowledge trans-
ation.

Our solution to this challenge has been to replace the

raditional narrative used for a surgical record with a syn-
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771W.J. Temple et al. The Alberta WebSMR
ptic format. This article describes how the concept of
ynoptic reporting has become a reality in our province for
reast cancer surgery. By using a digitized platform, ac-
essed via the center’s web site, we have documented how
he synoptic surgical template has changed the surgical
eport from a semiquantitative format to a scientifically
tandardized format. We herein show the utility of this
ormat in our breast cancer patients, highlighting the clinical
ractice of breast cancer surgery in Alberta.

ethods

The breast cancer surgical template was developed by
ontent experts in the province—general surgeons and sur-
ical oncologists—from rural, urban, and university sites.
y using a modified Delphi method the final elements and
ow of the template were approved and piloted first on
aper. The template then was converted to the electronic
latform, using software that did not require any further
rogramming skills.

The Alberta Web Surgical Medical Record (Web-
MR) is a web application using HL7 messaging and
ystematized Nomenclature for Medical Clinical Termi-
ology (SNOMED CT), a Canadian and International
tandard, as well as a Sybase database and Microsoft.net
sing the web browser Internet Explorer. All Alberta
ospitals were designated as trusted zones for using the
ebSMR, which was hosted by a single server at the

rovincial agency (the Alberta Cancer Board). This re-
uired Privacy Impact Agreements to meet provincial
tandards and information agreements with each of the 9
egions. The synoptic report was accepted by the health
egions as a legal equivalent to the narrative text report.

The discreet data points of the preoperative information,
ntraoperative procedure, and decision making are recorded
ntirely by using a mouse to select radial buttons and check
oxes. Enhancements such as prefilled demographics, drop-
own menus, automatic forwards, automatic staging, and
isk factor calculators were incorporated (Fig. 1). In addi-
ion, text could be added for unusual situations that may
rise, particularly in complex surgical procedures. On sub-
ission of the report with an electronic signature, it is

rinted for immediate placement in the chart. After a quality
heck, it is transferred to a provincial viewing platform,
nd/or faxed to all involved with the care of the patient: the
eferring physician, medical records department, cancer
enter, and the surgeon’s office.

The Breast Tumor Group held regular meetings to mon-
tor and change the template as needed to reflect evolving or
stablished guidelines. The Tumor Group also identified
uality indicators that were updated for the individual sur-
eon and the entire province daily that could be viewed at
ny time. Outcome indicators included preoperative evalu-
tions that were available at the completion of the procedure

nd were as follows: body mass index, methods of detec- H
ion, metastatic work-up, clinical staging, decision making
or breast cancer surgery with rates of breast conservation
urgery, method of axillary staging, use of reconstruction,
nd intraoperative pathology consultation. Each participat-
ng surgeon, however, could view only the provincial ag-
regate totals and their own results, with no access to any
ther individual surgeon’s data. Provider efficiency was
etermined by measuring the time taken to complete a
ebSMR record, defined as the time from logging on to the

ystem to submission of the record. An independent evaluation
as conducted using a predesigned framework including a
odified Likert scale to determine both the impact and benefits

f the system for surgeons, patients, and health regions.9

In addition, various parts of the surgical report were
inked to National Comprehensive Cancer Network guide-
ines that could be accessed at will by using a hyperlink. A
edical dictionary of all terms formed part of the template

hat could be used if needed. The database included a data
ictionary to establish consistency in data elements as
hanges were made to the template to capture the evolution
f surgical practice. An automatic calculator was inserted
or body mass index and clinical staging data with results
ppearing on the printed record for subsequent clinical use.
n addition to the surgeon’s access to personal and provin-
ial aggregate data, general outcomes of interest generated
y the surgical record were reported to participating regions
nd the Cancer Board regularly.

esults

The Alberta WebSMR was launched in December 2005
or breast cancer in 3 regions and in June 2008 included 4
egions, covering more than two thirds of the population of
lberta. Currently, 31 of 35 surgeons performing breast

urgery are using the template voluntarily, for a total of
,392 invasive cancers as of June 2008. Ninety-one percent
f reports were submitted within 1 hour and 97% were
ubmitted within 24 hours. This includes review by the
urgeon with the addition of an electronic signature, consti-
uting the legal record. Fifty-two percent of reports were
ompleted within 5 minutes, 26% within 5 minutes to 10
inutes, and 22% took longer than 10 minutes. The median

ime to complete 600 records was less than 5 minutes.
Breast cancers were identified by diagnostic imaging in

9%, by patient and family in 45%, and by physicians in
%, with the remainder undetermined. For patients under-
oing mastectomy, tumor size was reported as less than 2
m in 37%, as 2 to 4 cm in 31%, and the remainder as
reater than 4 cm. Clinically invasive tumors presented as
tage I in 50%, as stage II in 38%, as stage III in 10%, and
s stage IV in 2%. Pathologic diagnosis was determined by
ne-needle aspirate in 5%, core needle in 87.6%, needle

ocalization in 2%, and open biopsy in 5.4%.
The overall percentage of breast conservation was 52%.
owever, only 68% of patients were candidates, of whom

http://Microsoft.net
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Figure 1 Screen shot of final report.
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773W.J. Temple et al. The Alberta WebSMR
7% received breast conservation surgery (BCS). Planned
econstruction for mastectomy patients was performed in a
urther 3%, for an overall breast preservation rate of 80% of
hose eligible. Breast implants were used in 59% of recon-
truction and autogenous flaps in 33% and 8% other. Ab-
olute and relative contraindications to BCS were noted in
7% of mastectomy procedures. Indications for mastectomy
ere reported as large tumors, multicentric tumors, recur-

ence, positive margins, previous radiation, and in 33% of
atients owing to surgeon or patient preference, and no data
ere recorded in 10% of cases. Initial axillary staging by

entinel node dissection was used in 83% in BCS and
onverted to immediate axillary dissection in 12%; the re-
ainder had only full axillary dissection. In mastectomy

atients 48% underwent initial sentinel node dissection and
2% converted to axillary dissection. The sentinel nodes
ere identified by technetium alone in 70% of cases, in

ombination with dye in 25%, dye alone in 1%, and no data
n 3%. Intraoperative pathology for the assessment of sen-
inel node by touch prep and frozen section were used in
0%, with no data in 10% of patients.

Information quality with respect to completeness of stag-
ng information was present in 89% of all breast cancer
ecords. More than half of all breast cancer procedures were
ocumented on WebSMR and 84% complied with practice
uidelines. Seventy-five percent of users were moderately or
ighly satisfied with the system overall. Those not satisfied
ith the system cited information technology problems, esthet-

cs (difficulty reading report and font size), and functionality,
hich eventually were addressed as experience accumulated.

omments

The capture of high-quality data are critical to the knowl-
dge transfer process. Entry of data at the point of care
ffords the physician an ideal way to enter the most accurate
nformation possible. The electronic-based synoptic report-
ng system has shown a significant advance in recording
urgical data that are in real time, accurate, and complete
Fig. 1). This provides a solid basis for scientific study of
he biology of disease in relation to surgical interventions.
ther systems using surrogate sources to date have not
uplicated this. To have 97% of records completed and
igned in 1 day and distributed to all involved health care
acilities has created a new standard in efficiency and pa-
ient care.

Synoptic reports have been used in other specialties and
e previously have reported our experience with a rectal

ancer template.10 Edhemovic et al10 investigated the re-
rieval of specific data points from traditional narrative
eports and WebSMR synoptic reports in rectal cancer pro-
edures and found on average that the narrative report was
issing 53% of this information compared with only 1% in

he synoptic report. The most striking problem reported was

hat in 87% of cases there was a lack of intraoperative e
taging information and that the surgical technique of total
esorectal excision was described adequately in only 33%

f cases.10 This mirrors a report of 1,131 ovarian cancer
urgeries in which there was a lack of intraoperative staging
nformation in 79% of stage I and 87% of stage II and III
atients.11 One study on laparoscopic cholecystectomy pro-
edures identified that perioperative factors and both qual-
tative and quantitative critical surgical details consistently
ere omitted from traditional narrative reports.12 Pathology

tudies have identified that synoptic reports capture 100% of
he data in mandatory fields whereas narrative reports cap-
ure on average 80% of essential information.13,14 This
mphasizes the problem of narrative reports, revealing that
hey more often reflect the highlights of the procedure rather
han the essential routine information one needs to evaluate
procedure and measure outcomes. Based on these articles,

he traditional narrative report appears no longer adequate to
eet the needs of modern health care.
The most exciting attribute of this tool is the potential for

nowledge transfer by determining exactly what a proce-
ure entails and being able to analyze it on a real-time basis
or short-term outcomes. In time, long-term outcomes with
ntegration into discharge data, pathology, radiation, and
edical oncology will be collected in a similar manner to
ake the system more sophisticated in its power. It will

llow us to determine the complex interactions between
edical infrastructure, physician, patient, and biology of

isease. The realization that a surgical report can capture
ore than just surgical processes, including the periopera-

ive details and management of the patient disease, dramat-
cally increases its value. It also enhances the role of the
urgeon in providing critical information needed to under-
tand the epidemiology and biology of disease. The surgery
ow has become a quantifiable procedure. The format still
llows for flexibility of the richness of the procedure, re-
ording issues such as bleeding, complications, and unusual
natomic variations present, by the option of entering text).

The potential educational impact of this form of record-
ng a procedure is enormous. Built into the surgical report
re all the appropriate steps that one might encounter, in-
luding acceptable variations of practice (Fig. 2).. This
eminds and educates the surgeon that if steps were omitted
n the previous surgery, they should be included in the next
ase. Items that have a guideline connected with them can
e accessed at any time with a hyperlink. In this way, the
ducational component is integrated into the format both
mplicitly and explicitly. The synoptic system provides the
pportunity to add a functional clinical staging paradigm
hat will become an important component of measuring
uality (Fig. 3). This information is very difficult to extract
ostoperatively from cancer registries. The synoptic tem-
late eliminates this problem by recording the surgeon’s
reoperative assessment at the time of surgery. The auto-
atic calculation of TNM staging serves to confirm the

ecision making intraoperatively and also plans for postop-

rative management. The process of decision making for the
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ost part is an impossible piece of information to extract
rom any chart because the specifics are forgotten by the
urgeon very quickly after the procedure. Once insight is
ained into the decision-making process one can understand
ractical issues around the adoption of guidelines and this
dds a precise tool for improving care and outcomes.

Outcomes that have been generated from the synoptic
urgical report have created a provincial pattern that in
ffect creates our current standards. For example, sentinel
ode biopsy has become the standard since the last pub-
ished Canadian guidelines were published in 2005, at
hich time the full axillary dissection was identified as the
ost appropriate procedure.15 However, the current Na-

ional Comprehensive Cancer Network guidelines require
he use of SLN for initial staging, which is consistent with
he standard of care practiced in Alberta.

The information gathered provides a wide range of im-
ortant data including the method of detection, method of
iagnosis, follow-up plans, and suitability of patients for
rotocol and for tissue banking. For example, breast cancer
issue diagnosis now almost exclusively is performed by
ore biopsy radiological directed core biopsy or fine needle
spiration. This is a major shift in practice from open biopsy
nd complies with the current guidelines requiring that less
han 20% of biopsies should be performed open.16 Despite
free screening program in Alberta for breast cancer, mam-
ograms detected cancers in only 49% of patients. In ad-

ition, 45% were found by the patient, with only 5% found
y the physician. These observations have a number of
mplications as to the efficiency of our screening programs
nd the efficiency of physician-detected breast cancer

igure 2 Screen shot showing decision-making and preopera-
ive data.
hrough routine visits. These are unique data for our pro- t
incial health care system and will be very useful in stim-
lating new strategies for improving detection.

The electronic synoptic record not only is extremely
fficient in collecting data, but it also eliminates the cost
ssociated with transcription services. The real cost savings,
side from transcription cost, is in the improved efficiency
hat enables timely information access and sharing with
ther care providers. The time saved by this format also is
otable because templates have been found to improve
onsistency in documentation, lead to immediacy in avail-
bility, and resulted in better compliance with documenta-
ion.17

The adoption of this methodology has been entirely vol-
ntary. Among breast surgeons, 89% used the WebSMR.
he electronic format was designed to be as time efficient as

he narrative report, the average time to complete the report
as less than 5 minutes and therefore was not an obstacle to

he busy surgeon. Although we initially thought that sur-
eons would be concerned about the implications of col-
ecting these data, it appears that surgeons did want to know
ow to improve their delivery of care by knowing both their
wn and their colleagues’ aggregate outcomes. The ability
o have a daily update on quality indicators was the major
ncentive to participate. Having data analysis control and
nterpretation by a committee of one’s colleagues, with the
bility to be part of the committee structure, was essential to
rovide assurance that the data would be analyzed appro-
riately. Surgeons also realized that analysis of practice
nformation would be inevitable and is best performed by
he provider. Ultimately, all preoperative and operative out-
omes data were monitored by the Outcomes Committee for
ignificant variations that would trigger educational efforts
or the participants. The quality assurance aggregate data

igure 3 Screen shot showing automatic staging and risk fac-

ors.
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775W.J. Temple et al. The Alberta WebSMR
hen are reported to the Alberta Cancer Board to create
ransparency to the public and the health authorities.

Future developments are underway, such as linking with
he pathology records, medical oncology records, and radi-
tion records. Long-term outcomes data are being envi-
ioned with involvement of family physicians and this will
lucidate the biology of breast cancer further. These tem-
lates have been developed but full implementation will
equire an expansion of access to the electronic health
ecord by all primary health care providers. The initial
tages of adapting SNOMED CT standards to our template
lready have begun and will allow us to compare our data
ith other national and international reports. In addition, a
ischarge template that includes complications and time in
ospital is ready to be initiated at our center.

onclusions

In conclusion, this modality of reporting has tremendous
mplications for all surgery, not just breast cancer surgery. The
oncept that the surgical report can become a scientific docu-
ent to be used for real-time quality improvement has been

roven by Cancer Surgery Alberta and Alberta surgeons. No
onger does the surgical report contain a great deal of uninter-
retable and incomplete information that frequently is irrele-
ant to process quality in outcomes.

Although the major concerns of measuring surgical out-
omes always has been quality assurance to create a mini-
um standard, this format provides us with the opportunity

o introduce quality indicators to identify those factors that
ndeed influence the best outcomes. The digitized synoptic
edical record likely will be the future of knowledge trans-

ation in the surgical management of the cancer patient.

eferences

1. Birkmeyer JD, Stukel TA, Siewers AE, et al. Surgeon volume and oper-

ative mortality in the United States. N Engl J Med 2003;349:2117–27.
2. Rutgers EJ. Guidelines to assure quality in breast cancer surgery. Eur
J Surg Oncol 2005;31:568–76.

3. Birkmeyer JD, Dimick JB, Birkmeyer NJ. Measuring the quality of
surgical care: structure, process, or outcomes? J Am Coll Surg 2004;
198:626–32.

4. Kingsmore D, Ssemwogerere A, Hole D, et al. Specialisation and breast
cancer survival in the screening era. Br J Cancer 2003;88:1708–12.

5. Gillis CR, Hole DJ. Survival outcome of care by specialist surgeons in
breast cancer: a study of 3786 patients in the west of Scotland. BMJ
1996;312:145–8.

6. Ho V, Heslin MJ, Yun H, et al. Trends in hospital and surgeon volume
and operative mortality for cancer surgery. Ann Surg Oncol 2006;13:
851–8.

7. Birkmeyer JD, Siewers AE, Finlayson EV, et al. Hospital volume
and surgical mortality in the United States. N Engl J Med 2002;
346:1128 –37.

8. Bilimoria KY, Phillips JD, Rock CE, et al. Effect of surgeon training,
specialization, and experience on outcomes for cancer surgery: a
systematic review of the literature. Ann Surg Oncol 2009;16:1799–
808.

9. DeLone WH, McLean ER. The DeLone and McLean model of infor-
mation systems success: a ten-year update. J Manag Inf Syst 2003;
19:9.

0. Edhemovic I, Temple WJ, de Gara CJ, et al. The computer synoptic
operative report—a leap forward in the science of surgery. Ann Surg
Oncol 2004;11:941–7.

1. Elit L, Bondy S, Chen Z, et al. The quality of the operative report for
women with ovarian cancer in Ontario. J Obstet Gynaecol Can 2006;
28:892–7.

2. Harvey A, Zhang H, Nixon J, et al. Comparison of data extraction from
standardized versus traditional narrative operative reports for database-
related research and quality control. Surgery 2007;141:708–14.

3. Leong AS. Synoptic/checklist reporting of breast biopsies: has the time
come? Breast J 2001;7:271–4.

4. Qu Z, Ninan S, Almosa A, et al. Synoptic reporting in tumor pathol-
ogy: advantages of a web-based system. Am J Clin Pathol 2007;127:
898–903.

5. McGowan J. Katz on the net. CMAJ 1998;159:1494.
6. The palpable breast lump: information and recommendations to assist

decision-making when a breast lump is detected. The Steering Com-
mittee on Clinical Practice guidelines for the Care and treatment of
breast cancer. Canadian Association of Radiation Oncologists. CMAJ
1998;158(Suppl 3):S3–8.

7. Henry SB, Galzagorry G, Lahey A, et al. A template based ap-
proach to support utilization of clinical practice guidelines within
an electronic health record. J Am Med Inform Assoc 1998;5:237–

44.


	Synoptic surgical reporting for breast cancer surgery: an innovation in knowledge translation
	Methods
	Results
	Comments
	Conclusions
	References


