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BACKGROUND: Colorectal cancer (CRC) is the third most
common incident cancer and the second most fatal cancer in
Canada. Flexible sigmoidoscopy (FS) is one of the modalities
under consideration for CRC screening. The present series
reports on a screening program of FS performed by nonphysician
endoscopists in a Canadian community setting, with video
review of procedures by physicians and recommendation of
follow-up colonoscopy where polyps are identified.
RESULTS: Five hundred twenty-five, average-risk, asympto-
matic patients were examined. After exclusion of inappropriate
referrals, 488 remained for analysis. The duration and extent of
examination were comparable with those of previous studies
elsewhere. Compliance with suggested follow-up was 97.3%.
Polyps were identified at FS in 15.4% of examinees. In 8.2% of
patients, the polyps were neoplastic at subsequent histology.
Four malignant lesions were detected, all at an early stage. There
were no complications of FS.

INTERPRETATION: This report shows that FS can be carried
out safely and effectively by nonphysician personnel in a com-
munity setting in Canada. The manpower cost for nonphysician
operators is considerably less than that for specialist physician
endoscopists. This approach deserves consideration in cost effec-
tiveness analyses of CRC screening.
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Dépistage du cancer colorectal – 
sigmoïdoscopie à l’aide d’un fibroscope 
souple, effectuée par des endoscopistes
infirmiers et revue sur vidéo : expérience
en milieu communautaire au Canada
CONTEXTE : Le cancer colorectal (CCR) constitue le troisième type
de cancer ayant la plus forte incidence et le deuxième entraînant la plus
forte mortalité au Canada. La sigmoïdoscopie à l’aide d’un fibroscope
souple (FS) est l’un des moyens envisagés pour le dépistage de ce type de
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In Western countries, colorectal cancer (CRC) is one of
the most common malignant diseases in men and women.

It is the second major contributor to cancer mortality and
the third most common incident cancer in Canada. The
case-fatality rate is 50% (1-5). Most cases of CRC originate
from benign adenomatous polyps (6-8) following an
approximate dwell-time of 10 to 15 years (6,8,9). A reduc-
tion in the incidence of cancer has been reported following
polyp detection and excision (10-14), implying that CRC is
a preventable disease if identified by screening at the pre-
malignant stage.

Most of the controlled evidence favouring screening
comes from studies using fecal occult blood testing (FOBT).
Three frequently cited randomized FOBT trials suggest
that CRC mortality reductions range from 15% to 33%
(15-18). However, this modality is plagued by sensitivity
and false negative concerns, with a reported inadequacy in
its capacity to detect adenomas and cancers (19).

As a result, interest has been directed at endoscopic
screening, including flexible sigmoidoscopy (FS). While
evidence exists to substantiate the screening role of FS in
detecting and reducing the incidence and mortality of CRC
(14,20-28), there are few controlled data in this regard.
Endoscopic screening is hampered by cost concerns and a
short supply of adequately trained providers. It has been
shown elsewhere that nonphysicians can provide FS as effi-
caciously and safely as can specialist physicians (29-35),
potentially increasing availability and reducing delivery
costs of the procedure.

To determine the feasibility of nonphysicians perform-
ing FS in a Canadian community setting, we report on a
group of consecutively screened, average-risk patients 50
years of age and older, in whom all FS procedures were car-
ried out by nurse-endoscopists, with video review done by
specialist physicians. This is the first study of FS by non-
physician personnel in Canada and one of the few in a
community setting.

PATIENTS AND METHODS
From March 1999 to March 2000, 525 patients were
screened via FS in the Endoscopy Unit at Scarborough
Hospital, General Site, Toronto, Ontario. Scarborough
Hospital is a community-based institution serving a popula-
tion of approximately 500,000 people. The protocol was
reviewed by the College of Nurses of Ontario, Canadian

Medical Protective Association, Scarborough Hospital
Research and Bioethics Committee, and Healthcare
Insurance Reciprocal of Canada. Patients were randomly
referred by their physicians following an information cam-
paign. Five hundred forty patients were referred and given
necessary instructions. Five hundred twenty-five (97.2%)
patients actually presented for screening and completed a
questionnaire on details such as age, family history of CRC,
personal history of CRC and relevant symptomatology.
Inappropriately referred patients were excluded from the
analysis phase but, nonetheless, underwent sigmoidoscopy.
The referring physician was advised of the nature of the
inappropriate referral in the ensuing report. The final study
group comprised 488 patients. No effort was made to collect
information on past FOBT screening. Preparation entailed
a single phosphate enema administered 1 to 2 h before the
procedure. No premedication or sedation was administered.
All patients gave informed consent.

FS was performed using the 70 cm Olympus flexible
video sigmoidoscope EVIS-CF 1405 (Olympus America,
USA) and Sony SVO 9500 MDP videocassette recorder
(Sony, USA) by two trained gastrointestinal assistants
(GAs). Training included study of the anatomy and physi-
cal assessment, followed by supervised practice on a model,
then live procedures with assistance. Once judged compe-
tent by the specialist physician, GAs carried out independ-
ent examinations, with approximately 50 training
procedures necessary to achieve the required expertise to
operate independently. All screenings were videotaped, and
following a review by the supervising gastroenterologist, a
report was sent to the referring physician. The identifica-
tion of polypoid lesions at FS prompted a recommendation
that the patient undergo colonoscopy. Some instances
required a reminder to the doctor that the patient did not
return for follow-up. Local regulations did not permit GAs
to perform biopsies. Polyp size was estimated visually and
confirmed at the time of polypectomy.

RESULTS
The average extent of FS was 52.9 cm (SD±12.1 cm) (Table 1),
and the mean time from insertion to removal of the instru-
ment was 8.4 min (SD±3.9 min). Five hundred forty
patients were referred for screening with 525 actually pre-
senting, giving a compliance rate of 97.2%. In spite of an
information brochure, some patients were inappropriately
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cancer. La présente série fait état d’un programme de dépistage du CCR
par FS, mis en œuvre par des endoscopistes non médicaux dans une com-
munauté au Canada; les examens sont revus sur vidéo par des médecins
et des recommandations sur les coloscopies de suivi sont formulées dans
les cas où sont décelés des polypes. 
RÉSULTATS : Cinq cent vingt-cinq patients à risque moyen, ne
présentant aucun symptôme ont été examinés; de ce nombre, 488 ont été
retenus aux fins d’analyse après exclusion des cas jugés non pertinents. La
durée et l’étendue de l’examen étaient comparables à celles d’études
antérieures menées ailleurs. Les recommandations quant au suivi ont été
respectées dans une proportion de 97,3 %. Des polypes ont été décelés au

FS chez 15,4 % des patients et se sont révélés néoplasiques à l’examen
histologique chez 8,2 % d’entre eux. Quatre lésions malignes ont été
relevées, toutes à un stade précoce. On n’a observé aucune complication
à la suite de l’examen par FS. 
INTERPRÉTATION : Le rapport montre que la sigmoïdoscopie à
l’aide du FS peut être pratiquée de façon sûre et efficace par du personnel
non médical en milieu communautaire au Canada. Il en coûte beaucoup
moins cher de faire effectuer l’examen par des endoscopistes non médi-
caux que par des endoscopistes médicaux spécialisés. Il s’agit là d’une
démarche qui mérite d’être sérieusement envisagée dans les analyses
coût-efficacité des examens de dépistage du CCR.
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referred with a family history of CRC (32) and an age of less
than 50 years (5). Those patients were excluded from the
analysis, which was limited to 488 appropriately referred
patients. The mean age was 62.2 years (SD±8.2 years) with
an age range of 50 to 86 years. There were 266 men
(54.5%). There were no complications resulting from FS.

Polyps were identified at FS in 75 patients or 15.4% of
the study group. Of these, 73 (97.3%) patients appeared for
follow-up, which consisted of colonoscopy in 71 patients
and repeat FS with biopsy in two patients. Of 71 colono-
scopies, 69 (97.2%) were complete to the cecum. Tissue was
not obtained in one colonoscopic examination where a
patient with a small polyp was inadvertently maintained on
anticoagulants at the time of examination. Histology was,
therefore, available in 72 patients, 68 of whom had total
colonoscopy. There was one complication of colonoscopy,
consisting of bleeding following hot biopsy of a hyperplastic
polyp, requiring a 2 U blood transfusion and repeat exami-
nation to achieve hemostasis endoscopically.

Forty people (8.2% of the group), for whom histology
was available, had a total of 50 neoplastic polyps identified
at FS (Table 2). A further 12 polyps were identified at
colonoscopy above the extent of FS in this group. Twenty-
two patients had hyperplastic polyps at FS, and in 10 patients
the polyps identified at FS could not be located at colon-
oscopy. In these 32 (6.6%) patients without neoplastic
lesions within reach of the sigmoidoscope, a total of five
neoplastic lesions were identified proximally at
colonoscopy. One of these lesions was a carcinoma of the
appendix. A total of 23 advanced neoplastic lesions (polyps
containing carcinoma, at least 10 mm in size or with villous
component) were found in 19 (3.9%) patients. Four (0.8%)
patients had lesions containing carcinoma. None of these
were more advanced than Dukes’ stage A.

INTERPRETATION AND DISCUSSION
There is general agreement that screening of asymptomatic,
average-risk people for CRC is beneficial. Current contro-
versy revolves around the relative cost and effectiveness of
various screening strategies, and the level of funding avail-
able. While controlled trials show a benefit from annual or
biennial FOBT with follow-up colonoscopy, this strategy is
beset by issues of test sensitivity, specificity and compliance
with repeated testing (15-17). These trials indicate that

FOBT detects only 50.0% of CRC in patients who are
tested and that the compliance rate of approximately 50.0%
with repeated testing lowers the overall detection rate to
25.0%. Furthermore, because FOBT has a limited capacity
to detect adenomatous polyps, CRC incidence in the
screened population is reduced by a modest 20.0% (36). 

Endoscopic approaches to CRC screening appear to be
much more effective than FOBT alone, not only in cancer
detection, but also in cancer prevention by the detection
and removal of cancer precursors. While there are no rele-
vant controlled studies, colonoscopic screening is accepted
as the most effective strategy, with a predicted reduction in
CRC incidence and mortality of 75.0% or more (37-39).
However, colonoscopy has several limitations. First, com-
pliance with colonoscopy in unsolicited populations has
not been well studied. The public may well be deterred by a
relatively invasive and complex procedure. Second, wide-
spread application of screening colonoscopy requires a large
number of highly trained specialist physicians and a sophis-
ticated setting. However, the required number of skilled
colonoscopists and venues are not available in this country.
Third, the high front-end cost of universal colonoscopic
screening may well be unacceptable to funding agencies,
even if cost effectiveness appears to be favourable.

FS is predicted to have an intermediate benefit between
that of FOBT and colonoscopy (37-39). Several studies,
although poorly controlled, suggest a major reduction in
CRC incidence and mortality in patients undergoing sig-
moidoscopy, even the limited rigid examination (20,21,27,28).
A single, small, randomized trial reported that FS with
appropriate follow-up colonoscopic polypectomy is highly
protective against CRC occurrence and mortality, with
80.0% fewer cancers and 67.0% fewer CRC-related deaths
in the screened population (40).

Currently in Canada, FS is carried out exclusively by
physicians, mostly specialists. While cheaper than
colonoscopy, FS is relatively expensive with physician oper-
ators. Several studies from the United States, generally in
academic environments, have clearly shown that nonphysi-

TABLE 1
Depth of insertion of scope and number of
sigmoidoscopies inserted to each level for colorectal cancer
screening

Depth (cm) of insertion Number of sigmoidoscopies (%)

<30 13 (2.66%)
30–40 89 (18.24%)
41–50 116 (23.77%)
51–60 183 (37.50%)
61> 87 (17.82%)

TABLE 2
Findings at colonoscopy in the proximal colon related to
size and histology of polyps identified at flexible
sigmoidoscopy

Sigmoidoscopy (distal) Colonoscopy (proximal)
Patients Number Patients Number

Findings (n) of polyps Histology (n) of polyps Histology

Non-neoplsatic 32* 4 5 TA=3

TVA=1

CA=1

1 to 9 mm 30 35 TA=28 6 8 TA=5
(neoplastic) TVA=7 TVA=3

10 mm or 10 15 TA=7 3 4 TA=4
more TVA=5
(neoplastic) CA=3

*22 hyperplastic, 10 not seen. CA Carcinoma; TA Tubular adenoma;
TVA Tubulovillous adenoma



cian personnel can carry out FS as effectively and accu-
rately as specialist physicians. The extent of examination,
polyp detection rates and patient acceptance have clearly
not been compromised (29-35). A review of the available
literature concludes that nurse-endoscopists can effectively
and safely carry out FS (41).

Our program confirms that such is the case. It is the first
such undertaking in Canada and suggests that the strategy
is feasible in a community setting and, therefore, applicable
on a widespread basis. The yield in our subjects of 0.8% for
persons harbouring malignant lesions and 8.2% for the pres-
ence of any neoplastic lesion is in keeping with the rates
reported elsewhere for both physician and nonphysician
operators. The extent and duration of the examination are
also comparable with those reported in other studies.
Furthermore, the compliance rate of 97.3% with follow-up
colonoscopy is excellent, indicating that our screened pop-
ulation is accepting of this strategy.

The rate at which colonoscopy was recommended in
our program (15.4%) is relatively high. Unfortunately, our
nurse-endoscopists are not currently permitted to do biop-
sies. Had they been able to do so, and only patients with
neoplastic polyps advised to undergo follow-up, the
endoscopy rate would have been reduced by 44.0%.
Because our results (Table 2) and others’ suggest that neo-
plastic lesions are found in the proximal colon less fre-
quently when polyps identified at FS are non-neoplastic,
the addition of polyp biopsy at FS will likely prove to be
cost effective. It should be noted, however, that this strat-
egy applied to our series would have resulted in overlook-
ing one of four lesions containing malignancy. At the
present time, we are applying to the appropriate regulatory
bodies to permit sigmoidoscopic biopsy, stressing that for-
ceps biopsy does not detract from the overall safety of the
procedure.

There are no analyses of the cost effectiveness of various
screening strategies in the Canadian setting. The price tag
of the primary screening intervention is a major determi-
nant of cost effectiveness because that intervention is
applied to 100% of patients screened. In Ontario, physi-
cians are remunerated approximately $55.00 for FS, exclu-

sive of any visit or consultation charges, with an additional
$20.00 for biopsy of suspicious lesions. A nurse-endoscopist
is salaried at a rate of about $30.00/h, including benefits. At
two procedures per hour and a biopsy rate of 15.0%, a physi-
cian-endoscopist with a nurse assistant will cost $73.00 per
FS, whereas a nurse-endoscopist with a nurse assistant will
cost $30.00. The significant savings using nonphysicians
will likely favourably affect the cost effectiveness profile of
FS, particularly because there is no demonstrable loss of
quality.

The relative cost of various modalities in a given juris-
diction will also bear heavily on cost effectiveness compar-
isons. Models from the United States and Italy, using
markedly different cost bases, suggest that cost per life
saved by FS and colonoscopy is about equal (37,42). These
models are predicated on physician-endoscopists in all
instances and generally assume that the procedure takes
place in a hospital setting (43). There is a great need for
cost effectiveness studies in Canada to help the funding
bodies determine what level of support they wish to provide
for CRC screening. Our program indicates that FS can be
carried out effectively by nonphysicians, thereby lowering
the cost and enhancing the cost effectiveness. Furthermore,
the issue of overall physician-endoscopist shortage might be
overcome, as may be the question of provision of services to
less populated areas, if nonphysician labour can be substi-
tuted. Also, FS, because of its excellent safety profile, can
be carried out in a nonhospital setting with minimal sup-
porting equipment. Comparisons of in-hospital and out-of-
hospital costs may further lower the financial burden of
providing FS on a widespread basis.

In summary, our ongoing program has shown that FS by
nonphysician personnel with physician video review can
form the basis for successful CRC screening in a Canadian
community setting. This strategy should be included in
much needed cost effectiveness models of CRC screening
in this country and elsewhere.
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