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Abstract

Aim It has been recommended that patients with suspected colorectal cancer should proceed
straight to an endoscopic test to increase the speed of diagnosis, using only the information in the
general practitioner’s referral letter. This study aims to establish whether the diagnostic accuracy
of the first surgical outpatient assessment is significantly greater than the general practitioner's
assessment and if so by what means.

Methods Demographic variables, symptoms and signs were collected from the first surgical
outpatient assessment letters and the general practitioners’ referral letters in two-week wait
colorectal cancer referrals made between 2002-2005. Multiple logistic regression models derived
from both the surgeons’ and the general practitioners’ letters were compared with receiver
operator characteristic curves.

Results Variables were collected from 978 two-week wait colorectal cancer referrals. The median
age was 69 years (range 19-98) and the male to female ratio was 1:2. Seventy-eight referrals
were diagnosed with colorectal cancer. Surgeons’ models demonstrated significantly greater
diagnostic accuracy than general practitioners’ models (area under the curve; 0.84 vs. 0.73, P <
0.003). General Practitioners’ letters contained significantly less information than surgeons’ letters
(P < 0.001), but correcting for this did not account for the difference in diagnostic accuracy. The
single variable that accounted for the difference in diagnostic accuracy was examination of the
rectum by rigid sigmoidoscopy.

Conclusion Rigid sigmoidoscopy adds significant diagnostic accuracy to the clinical assessment
of patients with suspected colorectal cancer. If rigid sigmoidoscopy were omitted, patients would
lose the opportunity of an earlier diagnosis by this low-risk technique.
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What is new in this paper?
This is the first report to demonstrate that surgical outpatient clinic assessment of two-week wait
colorectal cancer referrals has significantly greater diagnostic accuracy than general practitioner
assessment, due to the use of rigid sigmoidoscopy in rectal examination.
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Introduction
Delay in receiving treatment is thought to account for the shorter colorectal cancer (CRC)
survival observed in the United Kingdom compared to the best reports from Western Europe.[1]
The urgent, two-week wait pathway was established to address this issue by reducing the time
between the general practitioner’s referral to the first surgical outpatient assessment,[2] but there
is no evidence that this has resulted in earlier diagnosis of CRC.[3] An alternative "straight to test"
pathway was introduced in Leicester where patients at high-risk of CRC are sent straight to an
endoscopic test without a surgical outpatient assessment, using only the information in the
general practitioners’ referral letter.[4] The straight to test pathway resulted in earlier diagnosis of
CRC by on average 15 days.[5]
The aim of this study is to determine whether surgical assessment demonstrates
significantly greater diagnostic accuracy than general practitioner assessment by comparing the
first surgical outpatient assessment letter with the general practitioner’s referral letter in two-week
wait CRC referrals. The null hypothesis is that surgical assessments do not demonstrate
significantly greater diagnostic accuracy than the general practitioners’ assessments. If the letters
provide equivalent information then the null hypothesis is not rejected and this would provide
evidence to support a straight to test pathway. If the null hypothesis is rejected, the reason why
the first surgical outpatient assessment is significantly more accurate will be sought in order to
improve the diagnostic pathway.
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Patients and Methods
Referrals through the two-week wait CRC pathway at Eastbourne District General
Hospital between February 2002 and December 2005 were examined. A proforma was used to
collect variables from the first surgical outpatient assessment letters and the general practitioners’
referral letters including: age, gender, change in bowel habit, duration of symptoms, family history
of CRC, loss of appetite, microcytic anaemia, mucus, perianal symptoms, rectal bleeding, rectal
mass, right-sided abdominal mass, tenesmus and weight loss.[6]
The diagnosis of CRC was searched for in the patients' notes, pathology records and in
the regional cancer registry in the three years following the referral. Referrals with less than three
years follow-up were excluded. Referrals that resulted in diagnoses of cancer other than CRC
were excluded from statistical modelling. The remaining data were divided randomly into training
and testing sets. The training data set was used to determine if single binary variables correlated
with the diagnosis of CRC. Variables that correlated significantly (p<0.05) with the outcome of
CRC in either letter were included in multiple logistic regression (MLR) analysis. Variables from
the surgeons’ and the general practitioners’ letters were then analysed separately. Binary
variables were included in the final MLR models if they significantly and independently predicted
the outcome of CRC. The testing data set was used to produce receiver operator characteristic
(ROC) curves for equivalent GP and surgeon-derived MLR models. The area under the ROC
curves (AUC), representing the diagnostic accuracy of the models, was compared by Hanley’s
method.[7] Using the method described by Obuchowski et al with an estimated 10% difference in
the AUCs, a sample size of 282 cases in the training and testing sets was required to achieve
80% power.[8]
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Results
Variables were collected from both the first surgical outpatient assessment letters and the
general practitioners’ referral letters in 978 two-week wait CRC referrals. Twenty-three other
referrals were assessed, sixteen were excluded, because letters were missing from the notes and
eight were excluded, because the patient was allocated a two-week wait CRC appointment
incorrectly. The included referrals represent approximately two-thirds of the 1509 referrals made
via the two-week wait CRC pathway over the entire study period. The median age of the referrals
was 69 years (range 19-98) and the male to female ratio was 1:2. Seventy-eight referrals were
diagnosed with colorectal cancer. Thirty-one referrals were diagnosed with rectal cancer and 47
referrals were diagnosed with colonic cancer. Change in bowel habit was the most frequent
complaint documented in both surgeons’ and general practitioners’ letters. Information in the
surgeons’ letters was significantly more comprehensive than in the general practitioners’ letters
(

2

= 4.840, 1df, P < 0.0278). (Table 1)
Twelve referrals resulted in diagnoses of cancer other than CRC and were excluded.

Univariate analysis revealed that increasing age and the presence of rectal bleeding, microcytic
anaemia, a right-sided abdominal mass and a rectal mass correlated significantly with CRC. The
surgeons’ multivariate models were significantly more accurate at diagnosing colorectal cancer
than the general practitioners’ models (area under the curve; surgeons = 0.84, general
practitioners = 0.73, P < 0.003). (Figure 1) The difference between the models was not removed
when correction was made for less comprehensive information recorded in the general
practitioners’ letters (P = 0.013). The only variable that accounted for the significant difference in
diagnostic accuracy between the surgeons’ and general practitioners’ models was rectal
examination using information from digital rectal examination and rigid sigmoidoscopy. Without
the information from rectal examination, the diagnostic accuracy of the models equalises
(P=0.444) (Figure 2) and with the information from rectal examination, the significant difference is
maintained (P<0.05). General practitioners never documented the use of rigid sigmoidoscopy in
addition to digital rectal examination as part of rectal examination whilst surgeons routinely
documented the use of rigid sigmoidoscopy in addition to digital rectal examination as part of
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rectal examination. Rigid sigmoidoscopy was diagnostic in 23 (74%) referrals with rectal cancer.
A rectal mass was not documented in 8 (26%) of these referral letters. General Practitioners
documented the presence of a rectal mass in 129 referral letters. Sigmoidoscopy ruled out rectal
cancer in 110 (85%) of these referrals.
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Discussion and Conclusions
This study demonstrates that the diagnostic accuracy of surgical assessment is
significantly greater than general practitioner assessment in two-week wait colorectal cancer
referrals. This is due to the accuracy of rectal examination and the surgeons’ use of rigid
sigmoidoscopy, not because less comprehensive information is recorded in the general
practitioners’ referral letters. Rigid sigmoidoscopy made a significant contribution to managing
12% of referrals.
In order to address the potential limitations of chance and bias in this study, a large data
set was used, representing two-thirds of the entire cohort of patients referred via the two-week
wait CRC pathway to achieve >80% power. Variables from surgeons’ and general practitioners’
letters were collected and processed in the same way and no outliers were removed from the
statistical analysis. Three years follow-up were allowed to detect all missed cancers, which were
sought in the regional cancer registry as well as the patients' notes and pathology records. All
variables present in the letters were included in the analysis, which was not limited to those
chosen by experts [6] and the weighting given to these variables was statistically derived and not
taken from the literature.[9]
Other published reports support the conclusion of this study. Aljarabah found that the
presence or absence of a rectal mass was the most likely finding documented in general
practitioners’ referral letters to be changed at surgical outpatient clinic assessment.[10] Similarly
Flashman found that a rectal mass had the greatest difference in diagnostic yield of CRC
between the surgical outpatient clinic assessments and the general practitioners’ referral
letters.[11] However, although these studies described a similar disparity between the diagnostic
accuracy of GPs' and surgeons' assessments of rectal masses, they did not apply a statistical
test to determine if this was significant.
The most specific criterion for CRC is a palpable rectal mass [12, 13] and this is
particularly important when patients do not have high-risk symptoms.[6] It is recommended
practice for general practitioners to perform a digital rectal examinations on all patients with a
possible diagnosis of CRC before making a two-week wait referral, however it is rare for them to
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perform rigid sigmoidoscopy.[12, 13] Rigid sigmoidoscopy is standard practice for surgeons in the
first outpatient assessment of two-week wait referrals. If general practitioners were to perform
rigid sigmoidoscopy routinely before making two-week wait CRC referrals, the referral letters
would be as accurate as the first surgical outpatient assessment and a straight to test pathway
would be more appropriate. However, because rigid sigmoidoscopy is not widely practised by
general practitioners, the current practise of referral for surgical assessment may be preferable.
Rapid diagnosis of benign and malignant conditions is beneficial to patients and
clinicians. If rigid sigmoidoscopy were omitted in a straight to test pathway, patients would lose
the opportunity of an earlier diagnosis by this low-risk technique.
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