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Colorectal cancer is the second most common cancer in the
UK, with 30,000 new cases and 19,000 deaths per annum.1–3

The 5-year survival rates are generally lower here than in
any other European country.4 It is generally believed that
diagnosis of colorectal cancer at an earlier stage improves
outcome. However, most studies have failed to prove the
temporal relationship between earlier diagnosis and an
improvement in survival.5

Theoretical models suggest cancer passes through three
phases, an invisible asymptomatic phase, followed by a vis-
ible asymptomatic phase and lastly the symptomatic phase,6

considered indicative of advanced disease.5 Contrary to this,
we have shown that early colorectal cancers do in fact pres-
ent with significant symptoms and with a profile compara-
ble to advanced disease. Though, it is not individual symp-
toms which are suggestive of neoplastic pathology, as each
alone has a low predictive value,1 but symptom clusters.

An individual symptom per se is often perceived to be a
common experience and rarely synonymous with a particu-
lar disease.8 Consequently, separating the wheat from the
chaff may be troublesome. Colorectal cancer, on the other

hand, has been shown to present with primary symptoms,2,3

attributable to the tumour at its primary site.1 These symp-
toms include rectal bleeding, change in bowel habit and
abdominal pain. They may also present with systemic
symptoms – anorexia, significant weight loss, fatigue and
symptoms of anaemia – features usually suggestive of
advanced disease.5 The combination of rectal bleeding and
a change in bowel habit, or rectal bleeding in the absence
of peri-anal symptoms is believed to be a common mode of
presentation,5 but this still has been shown to have limited
discriminate value.1

As we have previously described an effective tool to help
predict risk of colorectal cancer in a referred population,1

the aim of this study was to assess the symptomatic presen-
tation of early cancers and look at symptom complexes
which may differentiate early from advanced disease.

Patients and Methods

A prospective study was undertaken between October 1999
and June 2003. All patients with primary bowel symptoms
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were referred by general practitioners to a dedicated
surgical colorectal assessment clinic. Prior to assessment,
all patients completed a detailed questionnaire which
accurately recorded a comprehensive history of bowel
symptoms and related factors. This information was
entered into a colorectal database and formed part of the
patient record. On the basis of these symptoms, a Weighted
Numerical Score (WNS) was automatically calculated by the
computer program. The WNS is derived from the subjective
weighting of symptoms and symptom complexes in relation
to the likelihood of cancer outcome.1

All patients were seen in the assessment clinic and
underwent a minimum investigation of flexible sigmoi-
doscopy. A diagnostic outcome was recorded or later
appended on completion of further tests. Patients with high-
risk polyps went on to have a completion colonoscopy; those
with cardinal symptoms and negative flexible sigmoi-
doscopy or iron-deficiency anaemia had visualisation of the
right side of the colon. Outcomes were validated against the
hospital cancer records.

For the purpose of analysing symptomatology, the can-
cers were separated into two study groups – early colorec-
tal cancers, Dukes’ A; and advanced colorectal cancer,
Dukes’ B, C, and D.

Symptom profiles were compared between the two
groups. Proportions were compared using either chi-
squared or the Fisher exact test where appropriate, where-
as difference in WNS was compared using the Student’s t-
test. Stepwise logistic regression was used to assess for the
presence of symptom complexes that may differentiate
between the two groups.

Results

In all, 4253 new referrals were seen in the colorectal
assessment clinic during the time period; 183 of these had
colorectal cancer (4.3%). Fifty-five patients had early
colorectal cancers (30%), 46 Dukes’ B (25%), 43 Dukes’ C
(23%), 23 Dukes’ D (13%) and 16 ‘others’ were not staged
(9%) as summarised in Table 1. The ‘others’ consisted of 12
patients unsuitable for resection (either because of
significant co-morbidity or presumed advanced stage in the

Dukes’ n Sex Median 
stage age (years) %

A 55 34 M 69 30
21 F 70

B 46 31 M 67 25
15 F 69

C 43 28 M 67 23
15 F 64

D 23 11 M 70 13
10 F 69

Other 16 9 M 72 9
7 F 80

Table 1 The study group

Early colorectal cancers Advanced colorectal cancers Significance
Dukes’ stage A Dukes’ stages B–D (P)
(n = 55) (n = 112)

Symptom duration < 4 weeks (33%) < 4 weeks (19%)
> 4 weeks (77%) > 4 weeks (81%)

WNS (Weighted Numerical Score) 612 75 0.001

Blood PR 49 (89%) 91 (81%) 0.2

Change in bowel habits 32 (58%) 97 (87%) < 0.001

Abdominal pain 13 (24%) 53 (47%) 0.001

Peri-anal symptoms 22 (45%) 45 (40%) 0.95

Weight loss 10 (18%) 31 (28%) 0.17

Decreased appetite 9 (16%) 18 (16%) 0.98

Tiredness 14 (25%) 34 (30%) 0.56

Table 2 Symptom profile for early and advanced colorectal cancers
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elderly unfit and, therefore, could not be staged
histologically), 2 large bowel lymphomas, 1 squamous cell
carcinoma in situ, and another proved unstageable due to the
effects of adjuvant radiotherapy. Of the 55 patients with early
colorectal cancers, 48 had T2 tumours, 7 had T1 tumours and
4 patients were down-staged histopathologically to T2
following short-course neo-adjuvant radiotherapy.

A greater number of men than women had colorectal
cancer; 115 men (63%), median age 68 years (range, 25–88
years) and 68 women (37%), median 69 years (range, 33–93
years). There was no statistical difference between distribu-
tion amongst gender and age by Dukes’ stage (P = 0.81).

Significant primary and systemic symptoms were present in
both cancer groups (Table 2). In the early cancer group, 89%
had rectal bleeding, 58% a change in bowel habit and 24% had
abdominal pain, as compared to the advanced group, where
abdominal pain (P = 0.001) and change in bowel habit (P <
0.001) were more common and reached significance. Systemic
symptoms, decreased appetite and tiredness, were evenly dis-
tributed between both groups; though unexplained weight loss
was not significant, there was a tendency towards this in the
advanced colorectal cancers group (P = 0.17). A high propor-
tion of patients in both the advanced and early groups had
associated peri-anal symptoms, 40% and 45%, respectively,
though only 2 patients with advanced colorectal cancers and 3
with early colorectal cancers had associated benign anorectal
pathology.

Of all cancers, 95% were distal and within reach of a
flexible sigmoidoscope. The distribution of early and
advanced carcinomas is summarised in Figure 1. Patients
with proximal bowel cancers were usually advanced, had
associated iron-deficiency anaemia and detected either fol-
lowing colonoscopy or barium enema. Of the 2 early can-
cers, one was sited in the distal transverse colon, the other
in the ascending colon.

Figure 1 The distribution of early and advanced carcinomas.

Figure 2 95% confidence intervals for the WNS.
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Fresh/bright bleeding appeared to be the only individual
symptom more likely associated with early colorectal can-
cers (78%) as opposed to advanced colorectal cancers
(56%; P = 0.02. Although this was generally separate from
the stool and low volume in over half of the patients, the
associated symptom profiles were similar to the advanced
group (Table 3).

When stepwise logistic regression was used to assess for
a pattern of symptoms that may differentiate early from
advanced cancer, the only factors found to be predictive of
advanced disease were increased frequency of motion and
abdominal pain (Table 4). However, overall, the regression
model had a weak correlation coefficient (r2 = 0.17).

The WNS, an algorithm for symptoms and symptom
interaction (symptom severity), clearly demonstrates that
early colorectal cancers do have significant symptoms, with
a high mean WNS (61), whilst advanced carcinomas had
significantly higher WNS (75, P = 0.001). The WNS for
benign disease, with the exception of colitis and moderate-
to-severe diverticular disease was below 50 (Fig. 2).

The 12 patients excluded from the study, because they
were unsuitable for surgical resection, also had significant
symptomatology. In this group, there were 7 men and 5
women with a median age of 80 years and WNS of 91.

Discussion

The diagnosis of earlier stage disease has the potential to
improve survival, with 5-year survival rates for Dukes’ A
being reported in excess of 90%. The challenge, therefore,
must be to reduce the number of cancers presenting late
and swing the pendulum in favour of early cancer
detection. Screening per se is proclaimed the idealistic goal,
as it aims to detect tumours at an early pre-invasive phase
and thus prevent malignant transformation by their timely
removal. This rationale is underpinned by Fearon and
Volgestien’s adenoma–carcinoma sequence,9 a multistep
genetic model for which mutations in APC, K-ras and p53
are the cornerstones. Although it has been widely validated,
only 7% of colorectal cancers harbour all three mutations,
an observation which leads us to question its value.
Certainly, there is a body of evidence to suggest alternative

modalities of pathogenesis may be as important. Namely
the emergence of de novo carcinogenesis and the flat
adenoma–carcinoma sequence,10–13 which is now gaining
recognition in the West. Alternative pathways also include
micosatellite instability,14 predominant in proximal
neoplasia and the serrated polyp theory, initiated by BRAF
gene mutations.15 It is clear that we need to adopt a
multipathway approach to understanding colorectal
carcinogenesis, but whether this will impact on screening
modalities remains to be seen. To date, one of the few
studies to provide indirect evidence for the efficacy of
colonoscopic polypectomy in reducing the incidence of
colorectal cancer is the National Polyp Study.16 However,
there are still no absolute criteria which can predict with
certainty adenoma progression to cancer or recurrence.

Despite a wealth of knowledge in the field of genetics
and molecular biology of colorectal cancer, there is a pauci-
ty of information with respect to symptomatology. With this
in mind, a pragmatic approach maybe to try first identifying
the prevalence of unreported symptoms within the primary
care population, or indeed incorporate an accurate assess-
ment of symptomatology into future screening modalities.
After all, it is well documented that most colorectal cancers
present with symptoms.2,3,19 In the UK, it is thought that up
to 85% of cancers are diagnosed during the investigation of
symptoms.20 The series of Gilbert et al.23 studying 449 rela-
tives of patients with colorectal cancer who underwent
colonoscopic screening, found 80% of those with cancer
and 50% with adenomas greater than 5 mm already had
bowel symptoms. Our results concur with this in the
advanced and early cancer groups alike with respect to both
primary and systemic symptoms. However, change in bowel
habit towards loose motion and abdominal pain had a sig-
nificant association with advanced disease (P < 0.001, P =
0.001, respectively). Conversely, systemic symptoms were
distributed amongst both groups with similar proportions
(Table 2) and thus appear to not necessarily reflect on
advancing stage and tumour load. Likewise, symptom dura-
tion was similar in both early and advanced groups, with
the majority of patients documenting symptoms lasting
greater than 4 weeks’ duration. This underscores observa-
tions from previous studies in that symptom duration may

Regression coefficient Odds ratio 95% Confidence limit P-value

Increased frequency 1.42835 4.171808 2.0–8.6 0.000122
Abdominal pain 0.829582 2.292359 1.0–5.1 0.039574
Bright blood Pr –0.59131 0.553602 0.2–1.3 0.155779
Blood separate –0.72156 0.485993 0.2–1.1 0.0961

Table 4 Forward stepwise logistic regression analysis
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not correlate with stage.4,17,18,21 Of particular interest, a large
number of patients in both the early and advanced cancer
groups had associated peri-anal symptoms, 45% and 40%,
respectively – traditionally symptoms ‘protective’ of a diag-
nosis of colorectal cancer. It is important, therefore, to be
aware that the presence of peri-anal symptoms does not
obviate the need for a thorough examination beyond the
anal canal and reach of a proctoscope.

At the primary care interface, managing symptoms is a
task shrouded in difficulty. Not least helped by the heteroge-
neous nature in which present guidelines are applied, it is
compounded by reports that a large number of patients in
the community already have primary symptoms but benign
disease.8,22 However, we should remember that these symp-
toms, in isolation, are neither sensitive nor specific, but
together with other symptom combinations or clusters
impact more on the likelihood of cancer risk.1 Symptom
complexes or clusters are of paramount importance when
assessing colorectal disease. Previous work by Majumber et
al.19 suggested that certain symptoms share a common
pathophysiology and, hence, occurred in clusters. Analysis
of our own work supports this concept, as the WNS, an
objective score and marker of symptom severity, is signifi-
cantly higher in both early and advanced colorectal cancer
and can help differentiate benign from malignant disease.

We have recognised that detailing and recording symptoms
and symptom clusters is fundamental when assessing colo-
rectal disease. Combining this with a mechanism to capture
accurate information in conjunction with a dedicated referral
pathway has enabled us to demonstrate significant sympto-
matology in early cancers and attain a detection rate for
Dukes’ A of 30%. A dedicated questionnaire completed by
patients prior to assessment overcomes the problem of
obtaining a detailed and comprehensive history and, when
combined with a weighted scoring system, can provide an
objective tool with high discriminatory power. However, it
is clear that further studies are required and on a much
larger scale to determine the overall efficacy of such a tool
in its application to symptomatic patients in the community.
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