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Objective: Selection of the optimal treatment strategy for patients with rectal cancer requires appropri-
ate investigation, but published guidelines provide no clear consensus. We examined the current prac-
tice pattern for the investigation of primary rectal cancer by general surgeons in the province of Ontario,
Canada. Methods: A telephone interview was completed by 124 surgeons in Ontario who manage pa-
tients with rectal cancer, who indicated the investigations they routinely perform in assessment before
treatment. An exploratory cluster analysis was used to identify surgeon-related variables that predicted
the pattern of investigation; these were tested in univariate and multivariate analyses. Results: Cluster
analysis identified 3 distinct groups of surgeons based on patterns of test usage. Univariate analysis
showed that the use of chest radiography, computed tomography of the abdomen and pelvis, and ultra-
sound of the abdomen varied significantly with the surgeon’s subspecialty training, practice location and
years in practice. Regression analysis confirmed that each of these 3 variables independently predicted
the pattern of preoperative investigation. There were no significant predictors of the use of colonoscopy,
sigmoidoscopy or carcinoembryonic antigen level. Over half of surgeons reported that they would have
ordered additional imaging tests but did not because of lack of availability. The perceived desirability of
additional tests, endorectal ultrasound in particular, varied with training. Conclusions: The current
practice pattern for the preoperative investigation of primary rectal cancer by general surgeons varies sig-
nificantly with specific surgeon-related variables, with potential impact on the management and out-
come of patients with rectal cancer.

Objectif : La sélection de la stratégie optimale de traitement des patients atteints d’un cancer du rectum
exige de procéder aux examens appropriés, mais les guides publiés ne présentent aucun consensus clair.
Nous avons étudié la tendance actuelle de la pratique d’investigation du cancer primitif du rectum chez
les chirurgiens généraux de la province de l’Ontario, au Canada. Méthodes : Cent vingt-quatre chirur-
giens de l’Ontario qui traitent des patients atteints d’un cancer du rectum ont participé à une entrevue
téléphonique. Les chirurgiens ont indiqué les examens qu’ils effectuent de routine au cours de l’évalua-
tion précédant le traitement. On a utilisé une analyse typologique exploratoire pour déterminer les va-
riables reliées aux chirurgiens qui constituaient un prédicteur de la tendance des examens et on en a fait
l’essai au cours d’analyses unidimensionnelle et multidimensionnelle. Résultats : L’analyse typologique
a dégagé trois groupes distincts de chirurgiens en fonction des tendances du recours aux examens.
L’analyse unidimensionnelle a montré que l’utilisation de la radiographie pulmonaire, de la tomographie
de l’abdomen et du bassin et de l’échographie de l’abdomen variait considérablement en fonction de la
formation du chirurgien dans sa surspécialité, du lieu de pratique et du nombre d’années d’expérience.
L’analyse de régression a confirmé que chacune de ces trois variables constituait un prédicteur indépen-
dant de la tendance des examens préopératoires. Il n’y avait pas de prédicteur significatif de l’utilisation
de la coloscopie, de la sigmoïdoscopie ou de la détermination de la concentration d’antigène carcinoem-
bryonnaire. Plus de la moitié des chirurgiens ont indiqué qu’ils auraient recommandé d’autres examens
d’imagerie mais qu’ils ne l’ont pas fait à cause de la non-disponibilité de ces examens. Le caractère sou-
haitable perçu d’examens supplémentaires, et de l’échographie endorectale en particulier, a varié en
fonction de la formation. Conclusions : La tendance actuelle de la pratique d’investigation préopéra-
toire du cancer primitif du rectum chez les chirurgiens généraux varie considérablement en fonction de
variables liées aux chirurgiens et peut avoir une incidence sur la prise en charge du cancer du rectum et
sur l’évolution de l’état de santé des patients.

Original Article
Article original

The investigation of primary rectal cancer
by surgeons: current pattern of practice

Todd P.W. McMullen, PhD, MD;* Alexandra M. Easson, MD;*† Zane Cohen, MD;† Carol J. Swallow, MD, PhD*†

From the *Department of Surgical Oncology, Princess Margaret Hospital, and the †Division of General Surgery, Mount Sinai
Hospital, University of Toronto, Toronto, Ont.

' 2005 Canadian Medical Association Can J Surg, Vol. 48, No. 1, February 2005 19



Colorectal cancer is the third
most common cancer in North

Americans. In one-third of patients
with colorectal cancer, the rectum is
the location of the primary tumour,
accounting annually for over 46 000
new cases.1,2 Advances in the investi-
gation and management of rectal
cancer include improved imaging
techniques such as endorectal ultra-
sound (ERUS) and MRI, the use of
neoadjuvant chemoradiation and the
advent of total mesorectal excision.3–5

However, despite these and other
improvements, up to 50% of patients
with primary rectal cancer still die of
recurrent disease.3

Appropriate management of rectal
cancer depends on the stage of the
tumour. Knowledge of the location
and extent of locoregional disease,
and whether distant metastases are
present, is important in pretreatment
planning of the sequence of therapy
and choice of operative procedure.6–13

Locoregional staging of rectal cancer
may involve digital rectal examina-
tion, sigmoidoscopy, ERUS, CT,
MRI and/or positron-emission to-
mography (PET) scans. Distant dis-
ease may be assessed with ultrasono-
graphy (US), CT, MRI and/or PET
scans as well as chest radiography
(CXR) and serum carcinoembryonic
antigen (CEA) level. However, the
reported accuracies of different tech-
niques for T-, N- and M-staging of
rectal cancer varies markedly.7,8 For
instance, in several recent reports7,8,12

the accuracy of determining wall
penetration of primary rectal cancer
(T-stage) ranged from 57% to 100%
for pelvic CT, 43%–97% for ERUS,
and 73%–95% for MRI. Reported ac-
curacies of different techniques in as-
sessing local nodal involvement and
distant spread also vary considerably.
In practice, choice of a staging tech-
nique is based as much on availability
and perceived cost-effectiveness as on
its sensitivity and accuracy.7

Guidelines for the preoperative in-
vestigation of rectal cancer published
by professional bodies such as the
Society of Surgical Oncology (SSO)

and the recommendations of individ-
ual experts (Table 1) are not only of-
ten inconsistent but sometimes con-
flicting.6,11,14–21 This variability, coupled
with the selective application assigned
to particular tests (Table 1), does not
permit easy comparisons or consen-
sus development. Indeed, a recent
review20 of 41 studies evaluating the
role of local excision revealed salient
differences in the use of imaging
techniques for staging and selecting
patients, implying a lack of consensus
among clinicians.

Given the primacy of surgical re-
section in the management of pri-
mary rectal cancer, the individual
surgeon is a critical determinant of
pretreatment investigation. Because
few studies have attempted to deter-
mine current practice patterns for the
preoperative investigation of rectal
cancer among surgeons,20,22 we sur-
veyed surgeons in a defined geogra-
phic area under uniform governance,
the province of Ontario.

Methods

Inclusion criteria

We sought to obtain population-
based data on the investigation of
rectal cancer by surgeons across the
province. Registries of general sur-
geons practising in Ontario were ob-
tained from the College of Physicians
and Surgeons of Ontario (CPSO)
and the Ontario Association of Gen-
eral Surgeons (OAGS).

Membership in CPSO is compul-
sory for all physicians in clinical prac-
tice in Ontario, whereas membership
in OAGS is voluntary. Both registries
include surgeon name, practice loca-
tion and office telephone numbers.
In 1999, 859 general surgeons were
registered as active with the CPSO,
including all of the 431 listed with
OAGS. From an internal OAGS sur-
vey, 134 of these general surgeons
were known to manage patients with
rectal cancer.
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Table 1

Guidelines for the preoperative investigation of primary rectal cancer*

Recommended investigations†
Source of guideline and
reference no. (in this article) Routine Selective

Local: Sigmoidoscopy ERUS, pelvic CTSociety of Surgical
Oncology14 Distant: CXR, abdominal CT/US‡ CEA‡

Local: Sigmoidoscopy ERUS,§ pelvic MRI§American Society of Colon
and Rectal Surgeons15 Distant: CEA Chest/abdominal CT§

Local: Sigmoidoscopy ERUS, pelvic CTAustralian National Health &
Medical Research Council17 Distant: none Abdominal CT§/US§

Local: Sigmoidoscopy ERUS§
Chapuis and colleagues16

Distant: CEA, CXR Abdominal CT¶/US¶

Local: ERUS Pelvic CT, MRIRothenberger and Buie18
Distant: not specified not specified

Local: Sigmoidoscopy ERUS,§¶ pelvic CT§¶
Cohen and associates6

Distant: CXR CEA,§ abdominal CT§

Local: Sigmoidoscopy, ERUS noneDegen and Beglinger11
Distant: Abdominal CT/US none

Local: ERUS,¶ pelvic CT¶ none
Sengupta and Tjandra20

Distant: not specified not specified

Local: ERUS/MRI, pelvic CT noneNational Comprehensive
Cancer Network47 Distant: CXR, abdominal CT, CEA none
*Guidelines for staging, not tests of fitness for surgery.
†All guidelines recommend physical examination, including digital rectal examination plus colonoscopy
or barium enema.
‡,§ Described as ‡unproven or §potentially useful.
¶ If preoperative radiotherapy and/or local excision is planned.
CEA = carcinoembryonic antigen;  CT = computed tomography;  CXR = chest radiograph (x-ray);
ERUS = endorectal ultrasound;  MRI = magnetic resonance image;  US = ultrasound



These 134 surgeons, plus the first
377 general surgeons listed in alpha-
betical order in the CPSO registry
(for a total of 511), were selected for
initial office-telephone contact. Of
these, 150 reported that they did not
manage rectal cancer; another 220
confirmed that they did. (The offices
of the remaining 141 surgeons could
not be contacted in 4 telephone at-
tempts.) An attempt was then made
to call the 220 surgeons who do
manage cases of rectal cancer, to ask
each directly to participate in a tele-
phone survey. Of the 220, 96 could
not be contacted in person after 3 at-
tempts; 4 declined to be surveyed;
and 124 completed the survey.

Demographic data on all surgeons
practising in Ontario in 2000 were
obtained from the Ontario Physician
Human Resources Data Centre.

Survey content and format

The telephone survey had an open-
ended, scripted format developed af-
ter field-testing for reproducibility on
a small sample of general surgeons (n
= 15) practising in Toronto, Ontario.
During the survey, no prompting or
choice of responses was provided,
except for categories for number of
operations per year (see the second
question, below). The survey consis-
ted of 7 questions, in this order:
1. Anatomically, how do you define

the rectum?
2. How many operations for pri-

mary rectal cancer do you per-
form in a year? There are four
choices: < 5, 5–15, 16–40, > 40.

3. What examinations or investiga-
tions do you routinely perform in
evaluating a new patient with pri-
mary rectal cancer?

4. Are there investigations that you
would like to order routinely but
do not due to lack of availability
or time constraints?

5. From which general surgery pro-
gram did you graduate, and in
what year?

6. If you completed further specialty
training after your general sur-

gery residency, what was the pro-
gram? And for how many years?

7. How many years have you been
in practice?

This method of data collection was
chosen to obtain responses that best
described the surgeon’s routine pre-
operative work-up without providing
options to bias their answers.

Statistical analysis

Physicians were assigned numbers for
anonymity, and their data entered
into an Excel spreadsheet. Descriptive
data were summarized via counts and
percentages. All analyses were per-
formed by the University of Toronto
Statistical Consulting Group using
SAS software, with α = 0.05.

To determine if patterns of inves-
tigation were associated with particu-
lar surgeon-related characteristics, a
cluster analysis was performed on the
reported use of 7 tests: CEA, CXR,
abdominal and pelvic (A+P) CT, ab-
dominal US, ERUS, colonoscopy
and sigmoidoscopy. Surgeons were
divided into 10 clusters based on the
tests that they reported using routine-
ly. Of these 10 clusters, only 2 were
large (41 and 37 surgeons, respec-
tively); 3 clusters were therefore used
in the analysis, with cluster 3 made
up of all other survey respondents (n
= 46). Frequency tables of test per-
formance by cluster were created,
and χ2 tests performed to assess dif-
ferences between clusters.

In an effort to avoid investigator

bias in developing a list of candidate
surgeon-related variables, we used
this initial exploratory cluster analysis
to identify demographic variables that
varied significantly between the clus-
ters that had been created on the
basis of test usage. Additional fre-
quency tables were created and χ2

tests performed to examine demo-
graphic differences between clusters.
To then test directly for correlations
between the demographic variables
identified as significant by cluster an-
alysis and test usage, univariate analy-
sis was performed on the original raw
data (χ2), and logistic regression an-
alyses for each of 7 individual types
of investigation.

Results

Demographics

Of 361 potential respondents, 124
(34%) completed the telephone sur-
vey. For the demographic character-
istics we documented (Table 2, Fig.
1), this group was representative of
general surgeons across Ontario: 75%
had been in practice for at least 5
years, and 66% for more than 10
years; 41% practised in rural settings
(towns of ≤ 100 000 inhabitants).
This distribution reflects the overall
population of general surgeons prac-
tising in Ontario in the year 2000,
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Table 2

Demographic characteristics of
all survey respondents (n = 124)

Characteristic No. (and %)*

Sex, male:female 111:13 (89:11)

Subspecialty training

Surgical oncology or
colorectal surgery 27 (22)

Other 45 (36)

None 52 (42)

Years in practice,
median (and range) 15 (0–44)

*Unless otherwise indicated

FIG. 1. Distribution of the 124 surgeons
surveyed, according to their years in
practice and number of operations for
rectal cancer performed per year.



when 79% had been in practice at
least 5 years, and 36% practised in a
rural setting as just defined.23 In ad-
dition, around 60% of the surgeons
surveyed had, after completion of
their general surgery residency, un-
dertaken at least 1 year of further
clinical training of some type. Ninety
percent of respondents said they per-
formed at least 5 operations for rectal
cancer per year (Table 2, Fig. 1).

Definition of the rectum

In the first part of the survey, we
asked surgeons to define the proximal
and distal boundaries of the rectum.
There was considerable variation in
the definitions of both (Fig. 2): 66%
of respondents defined the upper
boundary of the rectum as an ana-
tomic landmark (e.g., the peritoneal
reflection); 30% defined it as a given

distance (in cm) from the anal verge.
Seventy-six percent of respondents
provided an anatomic landmark for
the distal boundary of the rectum,
whereas the remaining 23% did not,
describing the rectum as anything
below their definition of the upper
boundary. The single most common
definition of the distal boundary of
the rectum was the anal verge (43%).

Summary of preoperative
tests ordered

Percentages of respondents who or-
der specific tests as part of their rou-
tine preoperative work-up are shown
in Fig. 3. The most common test,
colonoscopy, was routinely performed
by 83% of the physicians surveyed.
The percentages ordering additional
investigations for locoregional or dis-
tant disease staging varied from 9%

for ERUS to 59% for CXR. However,
56% of those surveyed said they would
have ordered 1 or more additional
tests on a routine basis, but did not
do so because of lack of availability.
Of this group, 52% said they would
obtain ERUS and 42% a CT scan. A
smaller fraction of physicians said they
would order either MRI (5%) or mea-
surement of a CEA level (6%) if these
tests were more readily available.

Cluster analysis

As described in the Methods, ex-
ploratory cluster analysis was used to
identify patterns of routine preopera-
tive testing that might distinguish
groups of surgeons within the sam-
ple; 3 clusters of surgeons were de-
fined by the frequency with which 7
individual investigations were rou-
tinely employed in their preoperative
work-up (Table 3). Use of A+P CT,
abdominal US and CEA level were
factors that distinguished between
the 3 clusters with a high level of sig-
nificance (p < 0.0001). Smaller but
still significant differences were seen
for sigmoidoscopy (p < 0.0002) and
colonoscopy (p = 0.0009). Although
use of ERUS also differed between
clusters, only a small number of sur-
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FIG. 2. Proximal and distal boundaries of the rectum as defined by all re-
spondents who completed the survey (n = 124). The percentage of sur-
geons naming a particular proximal or distal boundary is indicated. (For
the distal boundary, 1 surgeon did not respond.)

FIG. 3. Proportion of the 124 respon-
dents who reported routinely ordering
the indicated test in the preoperative
investigation of rectal cancer. Abdom =
abdominal; CEA = carcinoembryonic
antigen.



geons overall order the test on a rou-
tine basis (n = 11). Frequency of
CXR use was similar in the clusters,
and the use of other investigations
(e.g., liver function tests, MRI) did
not meaningfully contribute to the
assignment of clusters.

These 3 clusters were examined for
frequency of surgeon-related variables.
Differences between clusters in num-
ber of operations performed for rectal
cancer per year (p = 0.82) in and sur-
geons’ anatomic definition of the rec-
tum (p = 0.13) were not significant.
Cluster 3 included more surgeons
with colorectal or surgical oncology
subspecialty training (p = 0.033) and
more who practised in an urban
teaching centre (p = 0.009) than did
clusters 1 and 2. Surgeons in clusters
1 and 2 were more likely to have
been in practice for at least 5 years
than those in cluster 3 (p = 0.008).

Univariate analysis

Years in practice

The surgeons surveyed were in prac-
tice for a median of 15 years (range 3

mo to 44 yr). Number of years in
practice (subdivided as ≤ 5, 6–16 or
> 16) was significantly associated
with use of A+P CT and abdominal
US (Table 4). Recent graduates were
more likely to routinely order CT
scans (p = 0.0003) and less likely 
to order abdominal US (p = 0.045)
compared with surgeons with more
than 5 years of experience. Differ-
ences in the use of other tests as a
function of years in practice or be-
tween surgeons in practice 6–16 ver-
sus > 16 years were non-significant.

Subspecialty training

Of the 124 surgeons surveyed, 27
(22%) had surgical oncology or colo-
rectal (SO/CR) subspecialty train-
ing. The preoperative investigations
routinely ordered by this group dif-
fered significantly from those by sur-
geons with other (n = 45) or no (n
= 52) subspecialty training (Table 4).
Overall, surgeons with SO/CR train-
ing ordered 42% more tests than
other surgeons, and were more likely
to order preoperative CT scans (p =
0.0002) and CXR (p = 0.044) and

less likely to order abdominal US (p
= 0.030) than surgeons with other or
no fellowship training. Subspecialty
training did not predict the use of
any other tests, but 67% of surgeons
with SO/CR training said that they
would order ERUS routinely if it
were available, compared with 30%
of all other surgeons who would do
so (p = 0.004).

Practice location

The distribution of surgeons surveyed
who practice in urban teaching, ur-
ban non-teaching or rural hospital
centres was well balanced (Table 4).
Surgeons in urban teaching centres
were significantly more likely to order
preoperative CT scans and less likely
to order abdominal US than other
surgeons. Practice setting did not
predict the use of other tests. Sur-
geons practising in rural or urban
non-teaching centres were no more
likely to indicate constraint by limited
test availability than surgeons practis-
ing in urban teaching hospitals.

Self-reported operative volume and
anatomic definition of the rectum did
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Table 3

Summary of cluster analyses on pattern of routine
preoperative investigation for primary rectal cancer

Frequency of individual test
performance by cluster, %

Means of investigation
Cluster 1

n = 41
Cluster 2

n = 37
Cluster 3

n = 46

Locoregional disease

Endorectal ultrasound 0 0 24

Sigmoidoscopy,
flexible or rigid

10 3 35

Colonoscopy 88 97 67

Abdominal and
pelvic CT

5 46 83

Distant disease

Chest radiography* 61 57 61

Carcinoembryonic
antigen level 30 0 60

Abdominal ultrasound 98 0 24

Abdominal and
pelvic CT 5 46 83

*Except for chest radiography, all cluster results differed significantly
from one another (p < 0.001) by Fisher’s exact test (endorectal ultra-
sound) or the χ2 test (others).

Table 4

Routine preoperative investigations according to subspecialty
training, years of experience and type of practice location

% of surgeons who use test

Characteristic No.
Chest
x-ray

Abdom &
pelvic CT*

Abdom
ultrasound

Subspecialty training

Surgical oncology or
colorectal surgery 27 82† 78‡ 22†

Other 45 51 47 44

None 52 56 29 48

Length of practice

5 years or less 27 67 78‡ 22†

6–16 years 35 57 42 49

16 years or more 62 58 34 48

Practice location

Urban teaching 39 62 80‡ 21§

Urban non-teaching 44 59 41 52

Rural 41 59 20 49
*Used to diagnose both locoregional and distant disease.
†p <0.050
‡p <0.0005
§p <0.01
Abdom = abdominal;  x-ray = radiography †



not predict the pattern of preoperative
investigation in univariate analysis.

Multivariate analysis

When the 7 tests originally included
in the cluster analysis underwent lo-
gistic regression analysis to determine
whether specific surgeon-related vari-
ables remained predictors of test
usage when multiple variables were
considered, no individual demogra-
phic variable significantly predicted
use of CEA, colonoscopy, sigmoido-
scopy or ERUS. There was, however,
moderate evidence that ordering a
CEA was less frequent among sur-
geons who operate on 5–15 cases of
rectal cancer per year than among
others (p = 0.0536).

Surgeons with SO/CR training
ordered CXR more often than those
with other (p = 0.0112) or no subspe-
cialty training (p = 0.0256). Surgeons
in urban teaching hospitals were more
likely to perform A+P CT than those
in urban non-teaching (p = 0.0117)
or rural hospitals (p = 0.0003). There
was also moderate evidence that sur-
geons in practice for 5 or fewer years
ordered A+P CT more than those
who had been in practice longer (p =
0.06). Abdominal US was requested
less frequently by surgeons with 0–5
years in practice than by others
(p ≤ 0.03). Surgeons in urban non-
teaching hospitals used abdominal
US more than those in urban teach-
ing hospitals (p = 0.0222).

In summary, then, surgeons with
SO/CR training ordered more cross-
sectional imaging for staging of loco-
regional disease, and more CXRs to
stage distant disease. To stage the
liver, A+P CT (rather than abdomi-
nal US) was used more by surgeons
working in urban teaching centres
and by recent graduates.

Discussion

This study reveals significant variation
in the techniques currently used by
surgeons in the province of Ontario
to investigate primary rectal cancer.

Colonoscopy was the only investiga-
tion that more than 80% of surgeons
said they performed routinely. Al-
though over 71% ordered cross-sec-
tional imaging (CT or US) of the
liver, only 59% said they obtained a
CXR. About 50% of surgeons rou-
tinely obtained cross-sectional imag-
ing of the primary tumour and re-
gional nodes preoperatively. Such
imaging is important to identify lo-
cally advanced disease that should be
managed with neoadjuvant chemo-
radiation,6,8,24 and can preclude an
unnecessary laparotomy and futile
dissection that will render subse-
quent resectional surgery more diffi-
cult. Also, it can prevent an inappro-
priate attempt at local excision for
T3, T4 or node-positive tumours.

A cluster analysis identified 3 com-
mon patterns of preoperative testing,
most strongly distinguished by differ-
ences in the use of A+P CT, abdomi-
nal US, CEA and ERUS. Surgeons’
post-residency subspecialty training,
years in practice and practice setting
varied significantly between clusters
and were significant predictors of the
pattern of preoperative investigation.
In our study, surgeons with SO/CR
subspecialty training were more likely
than others to use cross-sectional
imaging to assess the extent of loco-
regional disease. In addition, more of
the SO/CR-trained surgeons (67%)
said they would routinely request
ERUS if it were readily available.
These results echo those of Hool and
associates,21 who found that the ma-
jority of colorectal surgeons in teach-
ing centres in the United States rou-
tinely ordered ERUS preoperatively.
However, ERUS appears to be em-
ployed much less consistently in
other settings. Only 9 of 41 trials
evaluating local excision utilized
ERUS as part of the selection proto-
col.20 In the National Surgical Adju-
vant Breast and Bowel Project Proto-
col (NSABP) R03 trial,25 only 14% of
patients underwent ERUS as part of
their pretreatment work-up. Other
studies and authors have used or ad-
vocated an inconsistent combination

of CT, MRI and ERUS to stage lo-
coregional disease,26,27 and some28,29

do not specify how staging was per-
formed. The lack of emphasis in such
trials on consistent techniques for
locoregional staging is unsurprising,
given that, except for digital rectal
examination and colonoscopy, no
other single technique is recommen-
ded by a majority of contemporary
guidelines (Table 1).

In designing this study, we consid-
ered the possibility that some part of
the expected variation in preoperative
investigation would be attributable to
differences in how individual sur-
geons define the rectum. The defini-
tion of the rectum did indeed vary
considerably, with surgeons using a
variety of endoscopic and intraopera-
tive criteria to identify the proximal
and distal boundaries of the rectum
(Fig. 2). About a quarter of the re-
sponses were consistent with the re-
cent National Cancer Institute endo-
scopic definition of the rectum–colon
junction as being 12 cm from the
anal verge.26 However, we found no
significant correlation between the in-
dividual surgeon’s definition of the
upper and lower boundaries of the
rectum and the investigations rou-
tinely used to evaluate a patient with
rectal cancer.

Up to 25% of all patients with rec-
tal cancer present with distant metas-
tases, the most common sites being
the liver and lungs.22,30 An appropri-
ate treatment strategy depends on
the resectability of distant disease,
and may include radiotherapy and/
or chemotherapy to achieve control
of local disease.30–32 Published guide-
lines present no consensus regarding
the appropriate technique(s) for the
routine assessment for distant spread
of rectal cancer (Table 1). Moreover,
in trials evaluating adjuvant therapy
or different operative approaches, the
preoperative work-up for distant dis-
ease may be CXR and abdominal
US, CXR and abdominal CT, or CT
of the chest and abdomen.25,27,28,33 In
our study the results were varied, but
SO/CR-trained surgeons were more
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likely to order A+P CT (78%) and
CXR (82%), and less likely to order
abdominal US (22%) than surgeons
with other or no specialty training
(Table 4). All surgeons practising at
urban teaching centres obtained pre-
treatment cross-sectional imaging of
the liver, in contrast to results from
Hool’s group,21 who found that only
43% of attending surgeons in Ameri-
can colorectal training programs rou-
tinely ordered preoperative imaging
of the liver. The choice of CT over
US among SO/CR surgeons in our
study may reflect an appreciation of
synchronous imaging of the primary
tumour, regional nodes and peri-
aortic nodes, and also the surgeon’s
desire to personally review imaging
studies before operating.11,30

In summary, this study demon-
strates a lack of consensus on an ap-
propriate preoperative work-up for
patients with primary rectal cancer
among surgeons in Ontario. Subspe-
cialty training, practice location and
years in practice were factors that
predicted the choices made. Limited
test availability, particularly of ERUS,
was also cited as an important deter-
minant. The lack of consistent guide-
lines from professional societies or
experts, together with a continuing
trend toward increased subspecializa-
tion after general surgical training,
may drive further surgeon-dependent
differences in preoperative planning.
Surgeon-specific variables have also
been correlated with a variety of out-
come measures in patients undergo-
ing resection of primary rectal can-
cer.3–5,31,34–43

The differences we have identified
in preoperative staging could ac-
count for some part of the observed
differences in choice of operative
procedure, local recurrence and sur-
vival rates observed between individ-
ual surgeons.31,34–44 Indeed, recent
prospective studies have shown that
pretreatment ERUS increased the
use of neoadjuvant therapy and the
rate of curative resection in both sin-
gle and multi-institutional trials.45,46

The limited availability of ERUS

evaluation found in our study is thus
of particular concern. At a minimum,
some form of cross-sectional imaging
of the primary tumour should be
performed before making a treat-
ment decision,47 and educational ini-
tiatives should stress not only proper
resection technique but also appro-
priate preoperative investigation.
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