COMMENTARY

Colorectal cancer screening using flexible
sigmoidoscopy: United Kingdom study demonstrates
significant incidence and mortality benefit

Robert J Hilsden MD PhD FRCPC, Alaa Rostom MD MSc(Epid) FRCPC

Relying on flexible sigmoidoscopy is as clinically logical as
performing mammography of one breast to screen women for
breast cancer.

his widely held sentiment, expressed in an influential edi-

torial published in the New England Jouwrnal of Medicine in
2000 (1), helps explain the dramatic drop in rates of flexible
sigmoidoscopy in Canada and the United States, at the same
time that colonoscopy rates have increased (2-4). Despite
strong evidence from observational studies that sigmoidoscopy
reduces the incidence and mortality of colorectal cancer
(CRQ) (5), and its inclusion as a recommended test in several
clinical practice guidelines (6-8), no serious consideration has
been given to the use of flexible sigmoidoscopy as a screening
tool in Canada and most other jurisdictions. The recent publi-
cation of results of the United Kingdom (UK) Flexible
Sigmoidoscopy Screening Trial should lead care providers, pro-
gram planners and funders to re-evaluate the role of flexible
sigmoidoscopy in CRC screening (9).

The UK trial investigators randomly assigned 170,432 indi-
viduals 55 to 64 years of age to either once-only flexible sigmoid-
oscopy or no screening in a 1:2 ratio. Recruitment and screening
occurred between November 1994 and March 1999. The sample
size was calculated to give 90% power to detect a 20% difference
between groups in the incidence of CRC at 10 years and mortal-
ity at 15 years from randomization. Flexible sigmoidoscopies
were performed in hospital endoscopy clinics. Small polyps
were removed at sigmoidoscopy. Colonoscopy was recom-
mended for those with polyps that met high-risk criteria: 1 cm
or larger; three or more adenomas; tubulovillous or villous his-
tology; severe dysplasia or malignancy; or 20 or more hyperpla-
stic polyps above the distal rectum. New cancer diagnoses were
identified from cancer registries, hospital databases and the
National Health Service Bowel Cancer Screening Programme
databases. Participants were followed for a median of 11.2 years.

In the intention-to-treat analysis, CRC incidence in the
intervention group was reduced by 23% (HR 0.77; 95% CI 0.70
to 0.84) and mortality by 31% (HR 0.69; 95% CI 0.59 to 0.82).
In a per-protocol analysis that included the 71% of patients
randomly assigned to flexible sigmoidoscopy who completed
screening, the incidence of CRC was reduced by 33% and mor-
tality by 43%. This compares favourably with the 25% mortality
reduction in those who completed at least one round of fecal
occult blood test (FOBT) screening (10). The incidence of
cancer of the rectum and sigmoid colon was reduced by 50%.

The numbers needed to be screened to prevent one CRC diagno-
sis or death were 191 (95% CI 145 to 277) and 489 (95% CI
343 to 852), respectively.

The magnitude of the incidence and mortality reduction
seen in the UK study is remarkable for several reasons. First,
individuals underwent only a single flexible sigmoidoscopy, yet
the risk of incident cancers of the rectum and sigmoid colon
was reduced by at least 10 years. Second, the criteria for pro-
ceeding to colonoscopy were quite strict. Only 5.3% of individ-
uals were referred for colonoscopy. Another 20% with ‘low-risk
polyps’ were discharged with no further follow-up. Third,
although the 60 cm flexible sigmoidoscope can be advanced to
the splenic flexure, endoscopists in the UK trial were “advised
to advance the scope as far as possible without causing undue
pain or distress (normally to the sigmoid colon/descending
colon junction)” (11).

Three other randomized controlled trials (12-14) that are
currently underway will provide additional evidence on the
effectiveness of screening by flexible sigmoidoscopy. One of
the trials, the Norwegian Colorectal Cancer Prevention
(NORCCAP) study (13), reported results on the risk of CRC
following a seven-year follow-up period. In contrast to the UK
study, the NORCCAP study investigators randomly assigned
individuals using a population registry before inviting them
to participate in the study. Of those randomly assigned to
flexible sigmoidoscopy, 67% attended for screening. In the
intention-to-treat analysis, no difference was found in the
seven-year cumulative incidence of CRC between the flexible
sigmoidoscopy and control groups (134.5 versus 131.9 cases per
100,000 person years, respectively). However, when only those
who attended screening were included in the analysis, a sub-
stantial reduction in mortality for both total CRC (HR 0.41)
and rectosigmoid cancer (HR 0.24) was found. This secondary
analysis more closely mimics what was performed in the UK
study and, thus, provides validation of the UK results. Because
the four trials vary in terms of eligibility criteria, screening
frequency, criteria for colonoscopy and instrument used (60 cm
or 140 cm endoscope), they will provide a wealth of informa-
tion to understand the most effective way to deliver flexible
sigmoidoscopy screening.

In 2010, we now have randomized controlled trial-level
evidence supporting the use of FOBT and flexible sigmoidos-
copy for screening individuals at average risk for CRC. Where
does that leave colonoscopy — arguably the most popular and
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preferred screening test? It is becoming increasingly difficult to
argue that if flexible sigmoidoscopy is good, colonoscopy should
be even better. There is an imperative need for better evidence
supporting primary screening colonoscopy that demonstrates
that it is not just expensive and risky flexible sigmoidoscopy.
The best evidence supporting primary colonoscopy screening
comes from methodologically weak cohort studies using non-
concurrent controls (15,16). The analogy of flexible sigmoidos-
copy to screening a single breast by mammography — although
intuitively appealing — has not held up because there is clearly
something different between endoscopic screening of the right
and left colon (17-19). The underlying basis for this difference
remains to be defined — biological differences, technical limita-
tions of current colonoscopies or inadequate performance. In
the meantime, it is incumbent on endoscopists who provide
screening colonoscopy to those at average risk for CRC to
exercise meticulous care to detect and remove all polyps, and
to audit their own performance, paying particular attention to
their withdrawal times and adenoma detection rates, to ensure
that they are providing high-quality colonoscopy. It should
be noted that important variability in the rates of positive
screens, and in polyp and adenoma detection rates have also be
reported among flexible sigmoidoscopy examiners (20).

In 2010, several provinces in Canada have either embarked
on or are developing population-based CRC screening tests
based on either a guaiac or immunochemical FOBT. Should
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