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Background and aims: The purpose of this study was to evaluate the utility of easily measured clini-
cal variables at flexible sigmoidoscopy (FS) screening that might predict a proximal advanced
neoplasm (PAN).
Methods: We studied 1833 subjects with biopsy verified adenomas at FS who subsequently under-
went full colonoscopy.
Results: A total of 387 (21%) subjects had proximal colonic neoplasms (PCN) and 85 (5%) had PAN.
In univariate comparison, the risk of PAN increased more than threefold in the presence of a distal
adenoma measuring either >10 mm in diameter or containing villous components. Multiplicity of distal
adenomas, severe dysplasia, or age >60 years increased the risk of PAN more than twofold. In the
multivariate model, the presence of a distal adenoma >10 mm, villousness, and multiplicity maintained
their significance as predictive variables for increased risk of proximal neoplasms, whereas sex and
severe dysplasia lost their significance. By recommending colonoscopy only to individuals with multi-
ple (>1) adenomas or any high risk adenoma at FS, we would have reduced the number of colonos-
copies by 1209 (66%) but would have missed 32 (38%) participants with PAN and 217 (56%) with
PCN. By using a 60 cm endoscope instead of an ordinary colonoscope at FS, nine (2%) participants
with advanced neoplasms, including three patients with cancer, would have been missed.
Conclusion: The present study supports the concept of defining “any adenoma” as a positive FS,
qualifying for colonoscopy. We recommend the use of an ordinary colonoscope instead of a 60 cm
sigmoidoscope for FS screening examinations.

Colorectal cancer (CRC) is a major cause of death in
developed countries. Flexible sigmoidoscopy (FS)
screening of the average risk population has been

recommended as one of the screening options to reduce both
the incidence and mortality of CRC.1–3 There are different
working definitions of a positive FS—that is, what findings at
FS (which index lesion) should qualify for a full colonoscopy?
Published studies have shown divergent results concerning
the predictive value of distal findings at FS to identify
individuals with proximal advanced neoplasms (PAN).4–8 Fur-
ther understanding of the association between distal colo-
rectal neoplasms (DCN) and proximal colonic neoplasms
(PCN) is desirable. In the Norwegian Colorectal Cancer
Prevention study (NORCCAP) 20 780 individuals, aged 50–64
years, randomly drawn from the population registry, were
offered a single FS, with a threshold for advancing to baseline
colonoscopy chosen as “any adenoma at FS”, irrespective of
size. This low threshold has offered an excellent opportunity
to investigate the relationship between distal and proximal
colonic neoplasms. The aim of the present NORCCAP
substudy was to evaluate the risk of PAN in relation to the
characteristics of DCN in a large scale FS screening study of an
average risk population.

MATERIALS AND METHODS
A detailed description of the study design has been published
elsewhere.9 Briefly, the NORCCAP study is a prospective
controlled study where 20 780 men and women (1:1), aged
50–64 years, have been drawn randomly from the population
registries of the City of Oslo and Telemark County and invited

to a once only screening examination by means of FS or a
combination of FS and faecal occult blood test.

Video colonoscopes were used in the screening centres both
for FS and baseline colonoscopy (140 cm Olympus colono-
scopes; Olympus Europa GmbH, Hamburg, Germany) with
the exception of a satellite screening unit where, additionally,
a 60 cm disposable endoscope system was used (Endosheath;
Vision Sciences, Natick, Massachusetts, USA). In some
participants repeated colonoscopies were required due to an
inadequate initial examination or incomplete polypectomy.
Only the first (baseline) colonoscopy, and only those where
caecal intubation had been achieved, were included in the
present analyses, thus excluding all patients with incomplete
first attempt baseline colonoscopy. Depth of insertion at FS
was limited by bowel cleansing, tolerance of the participant,
and length of the endoscope available. Bowel cleansing for FS
was limited to a 240 ml sorbitol enema (Klyx; Ferring AS,
Copenhagen, Denmark) administered at the screening centre
before the examination. Re-examination after a repeat enema
immediately or at a later date was performed when indicated,
as judged by the endoscopist. Participants were given a print-
out of findings and level reached at FS, the latter expressed as
the distance (cm) from the anal verge with a straightened
endoscope. Preparation for colonoscopy was performed using

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abbreviations: CRC, colorectal cancer; DCN, distal colorectal
neoplasm; FS, flexible sigmoidoscopy; NORCCAP, Norwegian
Colorectal Cancer Prevention study; PAN, proximal advanced neoplasm;
PCN, proximal colonic neoplasm; OR, odds ratio.

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
G Hoff, The Cancer
Registry of Norway,
Institute of
Population-based Cancer
Research, Montebello,
N-0310 Oslo, Norway;
hofg@online.no

Accepted for publication:
27 November 2002
. . . . . . . . . . . . . . . . . . . . . . .

398

www.gutjnl.com



a 4 litre polyethylene glycol solution (Laxabon (AstraZeneca
AS, Oslo, Norway) or Klean-prep (Norgine Ltd, Middlesex,
UK)). Sedation or antispasmodics were not used routinely at
FS or colonoscopy. Biopsy samples were taken from all polyps
visualised at FS. All polyps seen at colonoscopy were removed
using cold or hot biopsy forceps (minute lesions only) or dia-
thermy snare.

All neoplasms found at FS were defined as DCN,
irrespective of depth of endoscope insertion, whereas neoplas-
tic lesions found at colonoscopy proximal to the level reached
at FS were defined as PCN. Similarly, PAN was defined as high
risk adenoma or carcinoma proximal to the level reached at
FS. Patients with ulcerating or stricturing tumours discovered
at FS were excluded from the present study of PCN in relation
to DCN as these patients were already destined for colonos-
copy as part of the preoperative workup.

Histological classification and grading of dysplasia in
adenomas followed the WHO guidelines with some
modifications.9 A diagnosis of adenoma at FS was entirely
based on histopathological examination of the biopsy speci-
mens. The findings in the polypectomy specimen at colonos-
copy were backdated to characterise FS adenomas in greater
detail (dysplasia/villous components). Data recorded for each
polyp included size (mm diameter) and localisation. Polyp size
was determined by comparison with an open or closed biopsy
forceps held against the lesion before taking a biopsy and in
some cases of pedunculated polyps by direct measurement
after polypectomy and retrieval. Polyp localisation was
estimated using endoscopic landmarks in addition to distance
from the anal verge measured at withdrawal of the
straightened endoscope—that is, straightening to the point
where the visual field starts to slip away.

Reproducibility of localisation of the most proximal index
adenoma at FS was crucial to differentiate this lesion from the
most distal of any PCN found at colonoscopy. Level estimates
differing <5 cm were accepted up to the 30 cm level and <10
cm beyond this to define an FS adenoma as recognised at
colonoscopy. Likewise, a difference of ±3 mm in diameter was
accepted when adenoma size was <10 mm but a ± 5 mm dif-
ference in diameter was accepted in the case of adenomas >10
mm. In the case of a solitary adenoma within a bowel
segment, a larger difference was accepted provided that other
criteria (histology) indicated recovery of a lesion already iden-
tified at FS. A reduction in diameter of up to 4 mm was
accepted if biopsies had been taken at FS. A positive FS was
defined as a finding of any biopsy verified adenoma, irrespec-
tive of size (index adenoma). In cases of multiple index
adenomas with different characteristics or multiple character-
istics in a solitary adenoma, analyses were performed
separately for the characteristics size, degree of dysplasia
(mild, moderate, or severe), and villousness. Adenomas with
mild or moderate dysplasia were pooled into one group in the
statistical analysis. A high risk adenoma was defined as an
adenoma measuring >10 mm in diameter and/or with villous
components (>20% of the lesion) and/or showing severe dys-
plasia. The same criteria were used to define advanced lesions
which additionally included cases of adenocarcinoma.

Ethics
The regional ethics committee and the National Institute of
Data Inspection approved the study protocol. Written in-
formed consent was obtained.

Statistical methods
Logistic regression analysis was used to determine which fea-
tures of the index adenoma(s) were most important for
predicting the presence of PCN and PAN detected at
subsequent colonoscopy. The association between the various
independent variables and the presence of PCN and PAN was
expressed as odds ratios (ORs) with 95% confidence interval

(CI) and estimated by logistic regression analysis applying the
statistical software SPSS 11.0 (SPSS, Chicago, Illinois, USA).
Explanatory variables included the following characteristics of
the index adenoma(s): multiplicity, diameter of the largest
one, most severe dysplasia, and villousness. These variables
were dichotomised to facilitate interpretation of the ORs. As
the frequency of adenomas is related to sex (more frequent in
men) and age (increasing frequency with age), the variables
sex and age were included as covariates in the model.10

A univariate analysis was carried out initially for each
explanatory variable (thus providing crude ORs), and subse-
quently all variables were included in a multivariate logistic
regression analysis (providing adjusted ORs). Focussing on
PAN, the association between the features of the index adeno-
ma(s) and PCN was analysed only in a univariate model to
restrict the volume of data. For age, a test for trend over the
three age categories (50–54, 55–59, and 60–64 years) was per-
formed by treating age category as a continuous variable in
the logistic regression model. A p value <0.05—that is, 95% CI
not encompassing the value 1.00—was regarded as statisti-
cally significant.

RESULTS
A total of 2154 (17%) of 12 960 screenees had neoplasms at
FS: 1293 (21%) men and 861 (13%) women. Eighty five
patients who declined a baseline colonoscopy were excluded,
together with nine subjects who were examined to the caecum
during FS and six individuals who had colonoscopy performed
by external endoscopists. A total of 193 (9%) patients in whom
caecal intubation was not achieved during the first colonos-
copy (119 (14%) women and 74 (6%) men) and 28 (0.2%)
patients with cancer discovered at FS were also excluded from
the present analyses. Thus the study population consisted of
1833 individuals (1131 (62%) males and 702 (38%) females).
Mean age was 57 (SD 3.7) years. For FS, bowel cleansing was
judged to be excellent in 1469 (80%), adequate in 160 (9%),
poor in 203 (11%), and data missing in one. Mean depth of
insertion at FS was 48 (SD 15.1) cm measured with a
straightened endoscope at withdrawal. Examination beyond
the splenic flexure was judged by the individual endoscopist to
have been achieved in 113 (6%) patients at FS. The average
time from FS to baseline colonoscopy was 58 days. Only 43
(2%) of 1833 screenees postponed a recommended colonos-
copy for more than six months. Bowel cleansing for
colonoscopy was considered excellent in 1433 (78%), adequate
in 292 (16%), poor in 102 (6%), and data missing in six. For
separate analysis of the benefit of using a 140 cm versus a 60
cm endoscope, the nine patients examined to the caecum at FS
were included, thus comprising 1842 patients for this analysis.

Characteristics of index adenomas
Histological characteristics of index adenomas found at FS are
shown in table 1: 341 (15%) index adenomas were >10 mm in
diameter. In total, 454 (20%) adenomas at FS were high risk
index adenomas. Index adenomas with villous components
were found in 157 (9%), severe dysplasia in 112 (6%), and a
solitary adenoma in 1502 (82%) screenees (table 2).

Characteristics of proximal colonic neoplasms
Any proximal colonic neoplasm (PCN)
These data are shown in table 2. We found that 387 (21%) of
1833 participants with DCN had synchronous PCN at
colonoscopy. PCN were detected in 72 (14%) participants aged
50–54 years, 173 (22%) at 55–59 years of age, and 142 (27%)
at age 60–64 years (p for trend=0.01). A total of 117 (28%)
individuals with high risk distal adenoma(s) had PCN
compared with 270 (19%) participants with low risk distal
adenomas (OR 1.66, 95% CI 1.29–2.14; p=0.01).
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Proximal advanced neoplasms (PAN)
These data are summarised in tables 2 and 3. Of 323
participants with an index adenoma >10 mm, 35 (11%) had
PAN compared with 50 (3%) of 1510 with an index adenoma
<10 mm (OR 3.56; p=0.01). Ten (9%) of 112 individuals with
a severely dysplastic index adenoma had PAN compared with
75 (4%) of 1721 with an index adenoma showing only
mild/moderate dysplasia (OR 2.15; p=0.03). Of 157 partici-
pants with an index adenoma containing villous components,
19 (12%) had a PAN compared with 66 (4%) of 1676 with an
index adenoma with only tubular components (OR 3.38;
p=0.01). Thirty (9%) of 331 participants with multiple index
adenomas had PAN compared with 55 (4%) of 1502 individu-
als with a solitary index adenoma (OR 2.62; p=0.01). Sixty
two (6%) of 1131 males had PAN compared with 23 (3%) of
702 females (OR 1.71; p=0.03). Thirteen (3%) of 502 partici-
pants aged 50–54 years had PAN compared with 35 (4%) of
802 individuals aged 55–59 years and 37 (7%) of 529 partici-
pants aged 60–64 years (OR 1.67; p for trend=0.01).

All of the associations listed above pertained to a univariate
logistic regression analysis and were statistically significant.
All six variables were subsequently included in a multivariate
analysis where “adenoma size”, “villousness”, “adenoma fre-
quency”, and “age” remained significant. These variables are
thus independent and significant predictors of PAN. The vari-
ables “most severe dysplasia” and “gender” lost their
significance. By excluding variables one at a time, the variable
“most severe dysplasia” lost its significance in the multivariate
analysis due to its intercorrelation with “adenoma size”, “vil-

lousness”, and “frequency”. The variables “gender” and “age”
were included as covariates in the model and their interrela-
tion with the other variables was not explored any further.

Threshold at FS screening for referral to colonoscopy
Multiple (>1) or high risk index adenoma(s)
If we had recommended colonoscopy only to participants with
multiple (>1) or a high risk index adenoma(s), we would have
reduced the number of colonoscopies by 1209 (66%) from
1833. We would have missed 32 (38%) of 85 PAN, including
one of six proximal colon cancers, and 217 (56%) of 387 PCN.
A similar type of calculation was performed for each of the
three age categories separately, and the results are given in
table 4. There was a trend towards a higher proportion of saved
colonoscopies in the youngest age group combined with less
severe loss of proximal lesions.

Three or more adenomas or any high risk index adenoma
If we had recommended colonoscopy only to individuals with
three or more adenomas or any high risk adenoma for all ages
combined, we would have saved 1373 (75%) of 1833
colonoscopies but we would have missed 39 (46%) of 85
patients with PAN, including one of six with proximal colon
cancer, and 251 (65%) of 387 PCN. A similar type of calculation
was performed for each of the three age categories separately,
and the results are given in table 4. As for the previous simu-
lation, there was a trend towards a higher proportion of saved
colonoscopies in the youngest age group.

Comparison of “real life FS” in NORCCAP versus
“surrogate FS” (first 60 cm of a full length colonoscope)
A total of 316 (17%) of 1842 patients were examined beyond
60 cm (endoscope insertion) at FS. If we had used only a 60
cm endoscope, 56 (3%) of 1842 individuals with index adeno-
mas would have been diagnosed as adenoma free (false nega-
tive screening test). These missed cases would have included 5
(1%) of 416 with a distal high risk adenoma localised beyond
60 cm. With no index lesion to trigger a colonoscopy, we would
subsequently have missed 1 (1%) of 85 cases with PAN and 10
(3%) of 387 with PCN. In total, 9 (2%) of 487 patients with
advanced neoplasms, including three patients with proximal
colon cancers, would have been misclassified as having no
neoplasia. One of these three cancer cases had a past history of
benign polyps and had therefore been given an appointment
for colonoscopy elsewhere at the same time. This was instead
performed as a screening procedure by one of our endo-
scopists.

DISCUSSION
Several endoscopic studies on PCN have addressed the predic-
tive value of distal index lesions. Some have evaluated “surro-
gate FS” (the first part (for example, 60 cm) of a colonoscopic
examination) versus full colonoscopy with bowel cleansing
preparation for full colonoscopy.11–13 The latter study also
accepted inclusion of additional findings at repeat colonos-
copy if baseline colonoscopy was incomplete, taking advan-
tage of increased pick up rates for polyps during repeat

Table 1 Characteristics of adenomas identified at flexible sigmoidoscopy screening
in 1833 individuals (per cent)

Histological features Diameter

TotalType of adenoma Dysplasia <5 mm 5–9 mm >10 mm

Tubular Mild or moderate 1175 (58) 636 (32) 206 (10) 2017 (100)
Tubular Severe 11 (13) 31 (37) 41 (50) 83 (100)
Villous components Mild or moderate 12 (9) 54 (41) 65 (50) 131 (100)
Villous components Severe 1 (3) 4 (12) 29 (85) 34 (100)
Total 1199 (53) 725 (32) 341 (15) 2265 (100)

Table 2 Prevalence of proximal neoplasia (PCN) and
proximal advanced neoplasia (PAN) at full
colonoscopy according to a finding of distal colorectal
adenoma (index adenoma) at flexible sigmoidoscopy
(FS) among 1833 participants

Adenoma characteristics
in individuals with index
adenomas at FS

No of
subjects
(n=1833)

PCN
(n=387)

PAN
(n=85)

Adenoma <10 mm 1510 295 (20) 50 (3)
Adenoma >10 mm 323 92 (28) 35 (11)
Mild/moderate dysplasia 1721 353 (21) 75 (4)
Severe dysplasia 112 34 (30) 10 (9)
No villous components 1676 347 (21) 66 (4)
Villous components 157 40 (25) 19 (12)
Solitary adenoma 1502 285 (19) 55 (4)
Multiple adenomas 331 102 (31) 30 (9)
Female 702 129 (18) 23 (3)
Male 1131 258 (23) 62 (6)
Age 50–54 years 502 72 (14) 13 (3)

55–59 years 802 173(22) 35 (4)
60–64 years 529 142 (27) 37 (7)

Distal low risk adenoma 1417 270 (19) 43 (3)
Distal high risk adenoma 416 117 (28) 42 (10)

Values in parentheses indicate percentages of individuals with the
given characteristic relative to the total number of individuals with an
index adenoma.
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examinations. In the present study we wished to evaluate real
life “once only” FS screening using a simple bowel cleansing
procedure followed by a once only full colonoscopy, when
indicated, according to the protocol. Others have also used
ordinary colonoscopes for FS screening.14 It is rarely stated
whether insertion level and polyp localisation level (in cm
from the anal verge) are measured at maximal insertion or
with maximal straightening of the endoscope. This has meth-
odological implications as level estimates differ during
insertion and withdrawal beyond 30 cm.15 This may also influ-
ence results on distal versus proximal findings at two separate
examinations. In the present study, level estimates were
standardised with the endoscope in a straightened position.
This may explain why the average level reached at FS was
shorter (48 cm) than in other studies using enema for cleans-
ing (56 and 58 cm, respectively4 14).

In our multivariate analysis the variables “index adenoma
>10 mm”, “villousness”, and “multiplicity” remained inde-
pendent predictive factors for increased risk of PAN whereas
“gender” and “severe dysplasia” lost their significance. A
study in a population of mixed symptomatic and asympto-
matic patients showed that size and histology of a distal
adenoma at FS were predictors of PAN whereas the number of

distal adenomas was not.16 Another study where selected cases
of incomplete polypectomies (largely hyperplastic polyps)
comprised a large proportion of those subjected to colonos-
copy showed that histology and number of distal adenomas
were important predictors of PAN while the size of distal
adenomas was not. This study defined additional new lesions
at colonoscopy as distal index lesions if situated within the FS
range, again taking advantage of additional findings at repeat
examination but giving an overestimation of findings at real
life screening.17 The availability of a satisfactory colonoscopy
service is restricted in most countries, and cost/benefit consid-
erations of different thresholds for colonoscopy are most wel-
come. In a once only FS screening concept, even low risk
lesions may be of importance. Some of these may develop
through stages of high risk lesions to cancer during a time
span estimated to be 10–15 years rather than the 3–4 years
expected for high risk adenomas.18 Only long term follow up of
comparative studies using different thresholds for proceeding
from FS to baseline colonoscopy will render information as to
what is the most feasible and beneficial working definition of
a positive FS qualifying for full colonoscopy. We now have a
situation when that may be possible as both the ongoing
Italian19 and British Flexi-Scope trials20 use high risk adenoma

Table 3 Crude and adjusted odds ratio (OR) for having proximal advanced
neoplasia diagnosed at colonoscopy, depending on the characteristics of distal
colorectal adenomas (index adenoma) diagnosed at flexible sigmoidocopy (FS)
among 1833 participants

Variable at FS screening
No of
individuals Crude OR 95% CI Adjusted OR 95% CI

Diameter of largest index adenoma
Adenoma <10 mm 1510 Referent 1.0
Adenoma >10 mm 323 3.56 2.27–5.58 2.54 1.51–4.26

Most severe dysplasia of index adenoma
Mild/moderate dysplasia 1721 Referent 1.0
Severe dysplasia 112 2.15 1.08–4.29 1.06 0.49–2.27

Villousness of index adenoma
No villous components 1676 Referent 1.0
Villous components 157 3.38 1.97–5.80 1.85 1.00–3.39

Multiplicity
Solitary index adenoma 1502 Referent 1.0
Multiple index adenoma 331 2.62 1.65–4.16 1.95 1.20–3.17

Sex
Female 702 Referent 1.0
Male 1131 1.71 1.05–2.79 1.59 0.96–2.62

Age (y)
50–54 502 Referent 1.0
55–59 802 1.72 0.90–3.27 1.53 0.80–2.95
60–64 529 2.82 1.48–5.38 2.55 1.32–4.91

p for trend <0.01 <0.003

Table 4 Cost benefit of two baseline colonoscopy scenarios expressed by
examinations saved and lesions missed (per cent) among 1833 participants

Thresholds for baseline
colonoscopy after FS
screening

No of
colonoscopies
saved (%)*

No of missed
cases of PCN
(%)*

No of missed
cases of PAN
(%)*

No of missed cases
of proximal colonic
cancer (%)*

Multiple (>1) or high risk index adenoma
Age 50–54 years 362/502 (72) 39/72 (53) 3/13 (23) 0/1
Age 55–59 years 512/802 (64) 99/173 (57) 14/35 (40) 0/2
Age 60–64 years 335/529 (63) 79/142 (56) 15/37 (40) 1/3 (33)
Total 1209/1833 (66) 217/387 (56) 32/85 (38) 1/6 (17)

Three or more adenomas or any high risk index adenomas
Age 50–54 years 401/502 (80) 44/72 (61) 4/13 (31) 0/1
Age 55–59 years 589/802 (73) 114/173 (66) 18/35 (51) 0/1
Age 60–64 years 383/529 (72) 93/142 (65) 17/37 (46) 1/3 (33)
Total 1373/1833 (75) 251/387 (65) 39/85 (46) 1/6 (17)

*Compared with recommending colonoscopy to all patients with any adenoma at FS.
PAN, proximal advanced neoplasm; PCN, proximal colonic neoplasm.
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or >3 adenomas as thresholds for colonoscopy in contrast
with “any adenoma” in the present study. A number of experts
have advocated limiting colonoscopy to individuals with distal
advanced adenomas found at FS.6 17 21 Atkin et al studied 1618
patients in a case control study, on average 14 years after
removal of high risk or low risk adenomas at rigid sigmoidos-
copy without subsequent endoscopy surveillance. Their study
showed a higher than expected risk of subsequent colon can-
cer confined to the group with high risk rectal adenomas.21 In
a smaller study of 226 patients, individuals with a high risk
adenoma at FS were 15 times more likely to have a proximal
high risk adenoma than individuals without a distal high risk
adenoma.16 In the present study, by recommending colonos-
copy to individuals with multiple index adenomas or any high
risk adenoma, we would have missed 32 (38%) patients with
PAN, including one case of proximal cancer.

In the British Flexi-Scope trial, 40 674 individuals have been
examined by means of FS at age 55–64 years.20 A total of 2131
(5%) individuals were referred for colonoscopy compared with
2154 (17%) in our study. The burden of colonoscopies is quite
considerable when applying the low NORCCAP threshold for
colonoscopies. By applying the British Flexi- Scope trial criteria
for a positive FS in age group 55–64 years, we would have saved
972 (73%) of our colonoscopies, missed 35 (49%) cases of PAN,
including one cancer, and 207 (66%) of our cases with PCN. At
the other end of the scale, we do not know the extent of missed
PAN using FS screening with a low threshold for colonoscopy
compared with a primary “full distance” colonoscopy screening
examination. Lieberman and Weiss studied 2885 asymptomatic
subjects aged 50–75 years who provided stool specimens and
underwent a complete colonoscopy.11 Examination of the first
60 cm of the rectum and sigmoid colon during colonoscopy was
used as a surrogate for FS, and “any adenoma at FS” was
defined as a positive screening test. They concluded that once
only FS would miss about 30% of patients with advanced proxi-
mal neoplasms. Differences between their study and ours were
a mean age of 63 versus 57 years of age and a dominant male sex
of 97% in their study. Similarly, Lemmel et al estimated that
approximately 30% of all colorectal cancers would be missed at
FS screening as that proportion was found to be beyond the
reach of FS with no detectable index adenoma in their material
having a mean age of 69.5 years.22 With increasing age there is a
right sided shift of colonic neoplasms possibly making FS
screening less rewarding at ages above 60–65 years.23

Using a colonoscope in the present study has taken some
advantage of the fact that even a single enema may allow
endoscopy beyond the reach of an ordinary flexible sigmoido-
scope in a large proportion of screenees (316 (17%) in our
hands). FS was performed with the screenee lying in the left
lateral position allowing examination by merely pulling down
the patient’s clothes. This, together with limited time at FS, did
not permit taking full advantage of using a colonoscope for
the examination. In our study only 6% of participants were
judged to have been examined proximal to the splenic flexure.
The true anatomical extent of the examination may be
difficult to assess as endoscopic landmarks have been shown
to be very unreliable.24 Having eliminated length of the endo-
scope as a limiting factor, we were essentially left with degree
of bowel cleansing and patient tolerance as end points for each
examination. If we had used a 60 cm endoscope, 9 (2%) of our
participants with advanced neoplasms, including three cases
of proximal colon cancer, would have been misclassified as
neoplasia free. As pointed out, one of these carcinomas would
have been diagnosed elsewhere as the patient was due for a
surveillance appointment. An important fringe benefit of
using a full length colonoscope for FS screening examinations
may be to encourage achieving the technical ability to perform
painless examinations beyond the descending/sigmoid junc-
tion and further acceptance for unsedated colonoscopy.23

A few studies have looked at the prevalence of PCN in rela-
tion to the presence or absence of low risk adenomas at FS.4–8

These studies have shown that the prevalence of PCN (mostly
diminutive) is about the same, irrespective of the presence or
absence of adenomas at FS. Most studies shedding some light
on this have been small, with selected participants, and most
of the participants were older than 60 years of age. It has been
estimated that adenomas less than 5 mm tend to grow but
when reaching 5–9 mm most show a tendency to regress dur-
ing a three year period of follow up,25 consistent with the view
that most adenomas do not progress to clinical relevance. In a
study of 226 patients with radiologically detected polyps >10
mm left untreated, 2.5% of patients had developed cancer in
that particular bowel segment after five years and 24% after 20
years, supporting the prevailing view that large polyps should
not be ignored.26 As most small and even large adenomas may
regress, we do not know the real importance of differences in
thresholds for colonoscopy after FS.

In addition to the characteristics of index adenomas, we
found that age was an important predictor for PAN. The risk of
PAN increased on average 67% for each five year age increase
between 50 and 64 years. Few comparable studies are available
but in a study of colonoscopic screening of 1994 asymptomatic
subjects who were 50–80 years old, it was found that each five
year increase in age raised the risk of colonic neoplasms by
32%.12 Differences in reported risk of PAN in various studies
may to a large extent be due to differences in age groups, as
reported in an autopsy study where the age dependent
adenoma prevalence rate increased towards a peak at 50–70
years of age with a flattening of the curve thereafter.10

In conclusion, baseline findings in the ongoing NORCCAP
study support the concept of defining detection of any
adenoma as a positive FS qualifying for full colonoscopy. The
long term effect of differences in the definition of a positive FS
can only be assessed by follow up results of ongoing studies
having different thresholds for colonoscopy. The present study
indicates that the full diagnostic benefit of unsedated FS with
a simple enema for cleansing may not be obtained when using
only a 60 cm flexible endoscope.
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