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Abstract
Purpose The majority of patients with node-negative colorec-
tal cancer have excellent 5-year survival prospects, but up to a
third relapse. Strategies to identify patients at higher risk of
adverse outcomes are desirable to enable optimal treatment
and follow-up. The aim of this study was to examine postop-
erative mortality and longer-term survival by mode of presen-
tation for patients with node-negative colorectal cancer under-
going surgery with curative intent.
Methods Patients from 16 hospitals in the west of Scotland
between 2001 and 2004 were identified from a prospectively
maintained regional clinical audit database. Postoperative
mortality and 5-year relative survival by mode of presentation
were recorded.
Results Of 1,877 patients with node-negative disease, 251
(13.4 %) presented as an emergency. Those presenting as an
emergency were more likely to be older (P=0.023), have
colon rather than rectal cancer (P<0.001), have pT4 stage
disease (P<0.001), have extramural vascular invasion (P=
0.001), and receive surgery under the care of a nonspecialist
surgeon (P<0.001) compared to those presenting electively.

The postoperative mortality rate was 3.3 % after elective and
12.8 % after emergency presentation (P<0.001). Five-year
relative survival was 91.8 % after elective and 66.8 % after
emergency presentation (P<0.001). The adjusted relative ex-
cess risk ratio for 5-year relative survival after emergency
relative to elective presentation was 2.59 (95 % CI 1.67–
4.01; P<0.001) and 1.90 (95 % CI 1.00–3.62; P=0.049) after
exclusion of postoperative deaths.
Conclusions Emergency presentation of node-negative colo-
rectal cancer treated with curative intent was independently
associated with higher postoperative mortality and poorer 5-
year relative survival compared to elective presentation.
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presentation . Postoperative mortality . Relative survival

Introduction

Colorectal cancer is the third most common cancer in western
Europe, with around 40,000 new cases diagnosed annually in
the UK alone [1]. Outcome following diagnosis remains poor
with around half of those undergoing curative procedures
surviving to 5 years [1, 2]. The main determinant of colorectal
cancer survival is stage at presentation [3]. However, in the
case of early stage disease, other factors related to both the
patient and the tumour itself are of increasing importance [4,
5].

Emergency presentation of colorectal cancer has long been
associated with poorer short-term outcomes [6, 7]. Further-
more, it has been reported that longer-term outcomes in pa-
tients with colorectal cancer who present as an emergency are
poorer than those who have their procedure in an elective
setting [7–9]. However, there has been limited adjustment
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for additional putative tumour, treatment and surgeon-specific
determinants of outcome.

In addition, the proportion of patients presenting with early
stage colorectal cancer is predicted to increase. More than
60 % of colorectal cancers detected through faecal occult blood
test (FOBt) screening programmes are node-negative [10, 11].
However, node-negative disease can create a management
dilemma as up to the third will develop metastases within
5 years without adjuvant treatment [12]. Therefore, it is vital to
identify negative prognostic factors in node-negative disease
to determine which patients would benefit from both adjuvant
therapy and from more aggressive follow-up regimes [13].

The aim of the present study was to examine the impact of
emergency presentation on both short and longer-term out-
comes in a mature cohort of patients with node-negative
colorectal cancer managed with a curative intent.

Methods

Details of patients with node-negative (Dukes’ stage A/B;
Stage I/II; pTanypN0 pM0) colorectal cancer undergoing sur-
gery with curative intent in 16 hospital sites from 1 January
2001 to 31 December 2004 were extracted from the prospec-
tively maintained clinical audit database of the West of Scot-
land Colorectal CancerManaged Clinical Network. Individual
patient records were then linked to the Scottish Cancer Reg-
istry (SMR06). Details included age, sex, deprivation catego-
ry, mode of presentation, site of tumour, T-stage, degree of
tumour differentiation, presence of extramural vascular inva-
sion, lymph node yield and specialty of surgeon (colorectal
specialist or nonspecialist general surgeon).

Tumours were classified according to their anatomical site
as per the International Classification of Disease version 10
(ICD-10). Lesions from the caecum to the sigmoid colon were
classified as colon cancers (C18). Carcinomas of the
rectosigmoid junction and rectum were classified as rectal
cancers (C19-C20). Tumours of the appendix (C18.1) and
anus (C21) were excluded.

The extent of tumour stage was assessed by TNM staging
based on histological examination of the resected specimen.
Patients were deemed to have had a curative resection if the
operating surgeon considered that there was no macroscopic
residual tumour and were verified histologically as a complete
margin negative resection (R0). Mode of presentation was
defined as emergency if presentation was with significant
rectal bleeding, intestinal obstruction, perforation or other
presentations resulting in an unplanned emergency hospital
admission. All other routes of presentation were considered
elective. Individual consultant surgeons were identified as
colorectal specialists or nonspecialists by panel members of
the corresponding colorectal cancer multidisciplinary team

(MDT) of the units under study using a similar method, as
described previously [5].

Socioeconomic circumstances were measured using the
area-based Scottish Index of Multiple Deprivation (SIMD)
2006 score based on postcode of residence at diagnosis [14].
SIMD scores are presented in five groups with 1 representing
the least and 5 representing the most deprived areas.

Patient records were linked to the General Registry Office
for Scotland (GROS) death records. Minimum follow-up of
survivors was 5 years. Postoperative mortality was defined as
any death occurring within 30 days of initial surgery. Relative
survival, expressed as the ratio of the overall survival of study
participants and the survival that would be expected when
only to the background mortality adjusting from age, sex and
deprivation category, was estimated up to 5 years. Annual age,
sex and SIMD-specific Scottish life-tables produced by the
London School of Hygiene and Tropical Medicine were used
to estimate background population mortality in the relative
survival analysis.

The West of Scotland Cancer Surveillance Unit obtained
permission to obtain cancer registry data both from Caldicott
Guardians of all health boards in the west of Scotland and
from the Information Services Division of the NHS in Scot-
land privacy advisory committee. Permission to obtain clinical
audit data was granted by the West of Scotland Colorectal
Cancer Managed Clinical Network advisory board. As this
study was a retrospective review of clinical practice, no formal
ethical approval was required.

Statistical methods

Comparisons of the association between baseline clinicopath-
ological characteristics, treatment variables and mode of pre-
sentation were made using the χ2 test and Student’s t-test
where appropriate. Survival time was calculated from date of
surgery to date of death or censor with a minimum of 5 years
follow-up (date of censor 31 December 2010). Relative sur-
vival estimates were calculated using the Ederer II method
[15]. Patients were excluded from the relative survival analy-
sis if no follow-up time was calculable (i.e. death on day of
surgery). The Hakulinen-Tenkanen approach to model excess
mortality was used for the multivariate relative survival anal-
ysis [16]. Relative excess risk (RER) ratios are presented with
95 % confidence intervals (95 % CI) and P<0.050 was
considered statistically significant. Analysis was performed
using STATA software package version 11(IC) (Statacorp,
TX, 2009).

Results

A total of 1,877 patients (53.4 % male) who underwent
surgery for node-negative colorectal cancer with curative
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intent from 1 January 2001 to 31 December 2004 were in-
cluded. A total of 696 (37.1 %) were aged 75 years or over,
and 522 (27.8 %) were from the most deprived areas. The
mean age at surgery was 70.3 years (SD 11.0; range 23.2 to
97.8 years). A total of 1,404 (74.8 %) received surgery under
the care of a specialist colorectal surgeon. Some 701 (37.4 %)
of patients had rectal cancer, 1,610 (85.8 %) had well or
moderately differentiated tumours, 193 (10.3 %) had evidence
of extramural vascular invasion and 900 (48.0 %) had pT3
stage tumours. The overall postoperative mortality rate was
4.5 %. The overall 5-year relative survival rate was 88.5 %
(95 % CI 85.7–91.1).

Mode of presentation

Univariate associations between baseline clinicopathological
characteristics and mode of presentation are shown in Table 1.
Of these, 1,626 (86.6 %) presented electively and 251
(13.4 %) as an emergency. Of the emergency group, 144
(57.4 %) presented with obstruction, 62 (24.7 %) with rectal
bleeding, 39 (15.5 %) with perforation and 6 (2.4 %) via other
emergency routes. Patients presenting as an emergency were
more likely to be older (P=0.023) and to receive surgery
under the care of a nonspecialist general surgeon (P<0.001).
More patients with colonic tumours and fewer patients with
rectal lesions presented as an emergency (P<0.001). Patients
presenting as an emergency were more likely to have pT4
stage tumours (P<0.001) and have extramural vascular inva-
sion (P<0.001). There was no significant association with
gender, socioeconomic group, lymph node yield or degree of
tumour differentiation and mode of presentation.

Postoperative mortality

Univariate and multivariate analyses of factors associated with
postoperative mortality are shown in Table 2. Emergency
presentation was independently associated with poorer short-
term survival. The postoperative mortality rate was 3.3 % in
patients who presented electively compared to 12.8% in those
who presented as an emergency (P<0.001). Compared to
those who presented electively, those presenting as an emer-
gency had a more than a three-fold increased risk of dying
within 30 days of surgery (adjusted odds ratio 3.35 (95 % CI
1.92–5.84); P<0.001). Advancing age and deprivation were
also independently associated with increased postoperative
mortality.

Five-year relative survival

Two patients (one elective and one emergency) died on the
day of surgery and were excluded from the relative survival
analysis. Univariate and multivariate analysis of factors asso-
ciated with 5-year relative survival are shown in Table 3.

Emergency presentation was independently associated with
poorer longer-term survival. Relative survival at 5 years after
surgery was 91.8 % (95 % CI 88.9–94.5) after elective pre-
sentation compared to 66.8 % (95 % CI 58.5–74.5) in those
presenting as an emergency (P<0.001) (Fig. 1). For those
presenting as an emergency, the 5-year relative survival rate
was 67.8 % (95 % CI 56.8–77.9) for those presenting with
obstruction, 55.3 % (95 % CI 33.8–76.5) for perforation,
71.4 % (95 % CI 55.1–85.0) for rectal bleeding and 62.3 %
(95 % CI 13.8–100.2) for those presenting via other emergen-
cy routes. Patients presenting as an emergency had a signifi-
cantly increased risk of dying from colorectal cancer at 5 years
compared to those presenting electively (adjusted RER 2.59
(95 % CI 1.67–4.01); P<0.001). Advancing age, pT4 stage
tumours, <12 lymph nodes examined and the presence of
extramural vascular invasion were also independently associ-
ated with poorer 5-year relative survival.

Unadjusted and multiply adjusted relative excess risk
(RER) ratios for 5-year relative survival following surgery
for colorectal cancer by mode of presentation are shown in
Table 4. The unadjusted RER ratio for emergency relative to
elective presentation was 4.98 (95%CI 3.30–7.50; P<0.001).
After adjustment for case-mix, tumour, treatment variables
and exclusion of postoperative deaths, emergency presenta-
tion remained significantly associated with poorer relative
survival at 5 years (adjusted RER 1.90 (95 % CI 1.00–3.62);
P=0.049). This suggests that emergency presentation has an
on-going adverse effect on longer-term survival after the
immediate postoperative period.

Discussion

This study shows that emergency presentation of node-
negative colorectal cancer treated with curative intent was
independently associated with a higher postoperative mortal-
ity and a poorer 5-year relative survival after adjustment for
other treatment and clinicopathological variables associated
with adverse outcome. Emergency presentation of colorectal
cancer has previously been associated with poorer
outcomes [6]. However, the findings in this present
study highlight the negative impact of emergency presentation
in those with node-negative colorectal cancer. Current strate-
gies such as national bowel screening programmes have been
effective in improving the early diagnosis of colorectal cancer
by increasing the proportion of those diagnosed with node-
negative cancers [10]. The incidence of node-negative colo-
rectal cancer is therefore likely to increase over coming years.
Therefore an additional advantage of bowel screening may be
to reduce the proportion of those presenting to surgery via
nonelective routes thus leading to further improved outcomes.
Further evaluation of bowel screening initiatives and the mode
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of presentation of node-negative colorectal cancer are there-
fore required.

In this study, it was also noted that those who presented for
surgery as an emergency were more likely to be older, have
colon cancer, have more advanced T-stage, have tumours
displaying extramural vascular invasion and receive surgery
under the care of a nonspecialist surgeon. This suggests that
patients presenting via a nonelective route have additional
factors associated with poorer outcome and may have more
aggressive tumour phenotypes. However, after adjustment for
these treatment and clinicopathological characteristics associ-
ated with poorer outcomes and excluding postoperative

deaths, emergency presentation remained independently asso-
ciated poorer longer-term survival in this cohort. The adjusted
relative excess risk ratio of emergency presentation is remark-
ably similar to the risk adjusted hazard ratio for cancer-
specific survival noted in a previous publication from a similar
geographical area a decade prior to the present study [7]. This
implies that emergency presentation remains an important
cause of poor outcomes in patients undergoing surgery for
colorectal cancer. However, as to whether this will persist in
the postscreening era is yet to be determined. Furthermore, the
fact that this disparity remains despite adjustment for available
clinicopathological characteristics suggests that there may be

Table 1 Baseline clinicopatho-
logical characteristics by mode of
presentation

*χ2 test

†Student’s t-test

Mode of presentation

Elective, n (%) Emergency, n (%) P value

Total 1,626 (86.6) 251 (13.4)

Age at diagnosis 0.023†

Mean (SD) 69.9 (10.9) 71.7 (12.0)

Gender 0.103*

Male 880 (54.1) 122 (48.6)
Female 746 (45.9) 129 (51.4)

Socioeconomic group 0.598*

Most affluent 291 (17.9) 41 (16.3)
Affluent 218 (13.4) 31 (12.4)

Intermediate 285 (17.4) 53 (21.1)

Deprived 383 (23.6) 53 (21.1)

Most deprived 449 (27.6) 73 (29.1)

Specialty of surgeon <0.001*

Specialist 1287 (79.2) 117 (46.6)
Nonspecialist 339 (20.9) 134 (53.4)

Site of tumour <0.001*

Colon 912 (56.1) 225 (89.6)
Rectum 680 (41.8) 21 (8.4)

Multiple/unknown 34 (2.1) 5 (2.0)

T-stage <0.001*

pT0 29 (1.8) 0 (0)
pT1 190 (11.7) 3 (1.2)

pT2 347 (21.3) 15 (6.0)

pT3 787 (48.4) 113 (45.0)

pT4 191 (11.8) 102 (40.6)

Unknown 82 (5.0) 18 (7.2)

Lymph node yield 0.216†

Mean lymph node (SD) 11.2 (7.0) 11.8 (8.0)

Degree of tumour differentiation 0.103*

Well/moderate 1398 (86.0) 212 (84.5)
Poor 132 (8.1) 16 (6.4)

Unknown 96 (5.9) 23 (9.2)

Extramural vascular invasion 0.001*

No 1309 (80.5) 184 (73.3)
Yes 151 (9.3) 42 (16.7)

Unknown 166 (10.2) 25 (10.0)
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additional hitherto undetermined factors that play a role in
dictating outcome in emergency presentation.

One explanation is that there are other physiological fea-
tures of the patient presenting as an emergency that have not
been adjusted for herein. For example, various preoperative

risk scores, such as the Physiological and Operative Severity
Score for the enUmeration of Mortality and morbidity
(POSSUM), have been shown to be of prognostic significance
[17]. Whilst this may account for the difference in postoper-
ative mortality observed in the present study, POSSUM is not

Table 2 Univariate and multi-
variate regression models for
postoperative mortality following
curative surgery for node-negative
colorectal cancer (n=1,877)

Unadjusted analysis Multivariate analysis

Postoperative deaths, n (%) P value Odds ratio (95 % CI) P value

Mode of presentation <0.001

Elective 53 (3.3) 1.00

Emergency 32 (12.8) 3.35 (1.92, 5.84) <0.001

Age (years) <0.001

<65 6 (1.1) 1.00

65–74 19 (3.0) 2.56 (1.00, 6.52) 0.049

≥75 60 (8.6) 7.87 (3.34, 18.57) <0.001

Gender 0.933

Male 45 (4.5)
Female 40 (4.6)

Socioeconomic group 0.023

Most affluent 7 (2.1) 1.00

Affluent 11 (4.4) 2.27 (0.84, 6.12) 0.104

Intermediate 17 (5.0) 2.70 (1.08, 6.78) 0.034

Deprived 17 (3.9) 1.97 (0.79, 4.93) 0.147

Most deprived 33 (6.3) 3.57 (1.52, 8.38) 0.003

Specialty of surgeon 0.003

Specialist 52 (3.7) 1.00

Nonspecialist 33 (7.0) 1.41 (0.85, 2.31) 0.182

Site of tumour 0.003

Colon 66 (5.8) 1.00

Rectum 17 (2.4) 0.67 (0.38, 1.21) 0.180

Multiple/unknown 2 (5.1) 1.00 (0.22, 4.52) 0.998

T-stage 0.013

pT0 0 (0) –

pT1 8 (4.2) 1.00

pT2 19 (5.3) 1.04 (0.44, 2.50) 0.922

pT3 32 (3.6) 0.49 (0.21, 1.14) 0.099

pT4 24 (8.2) 0.79 (0.32, 1.97) 0.612

Unknown 2 (2.0) 0.58 (0.09, 3.58) 0.555

Lymph node yield 0.226

≥12 lymph nodes 31 (4.0)
<12 lymph nodes 53 (5.1)

Unknown 1 (1.4)

Degree of tumour differentiation 0.380

Well/moderate 73 (4.5)
Poor 9 (6.1)

Unknown 3 (2.5)

Extra mural vascular invasion 0.048

No 69 (4.6) 1.00

Yes 13 (6.7) 1.32 (0.68, 2.57) 0.420

Unknown 3 (1.6) 0.33 (0.08, 1.34) 0.122
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designed to predict longer-term survival [18]. It is now
recognised that outcome following a diagnosis of colorectal
cancer represents a complex interaction between tumour and
host. One measure increasingly recognised as predictive of
poorer longer-term cancer-specific survival is an elevated host

inflammatory response [19, 20]. The systemic inflammatory
response, as evidenced by the modified Glasgow Prognostic
Score (mGPS) or the Neutrophil to Lymphocyte Ratio (NLR),
is a validated method of achieving long-term prognostic strat-
ification in patients undergoing surgery for colorectal cancer

Table 3 Univariate and multi-
variate regression models for
5-year relative survival following
curative surgery for node-negative
colorectal cancer (n=1,875)

Unadjusted analysis Multivariate analysis

Five-year relative survival
rate (95 % CI)

P value Relative excess risk
(95 % CI)

P value

Mode of presentation <0.001

Elective 91.8 (88.9, 94.5) 1.00

Emergency 66.8 (58.5, 74.5) 2.59 (1.67, 4.01) <0.001

Age (years) 0.007

<65 89.5 (86.0, 92.5) 1.00

65–74 89.3 (85.0, 93.2) 1.09 (0.66, 1.82) 0.731

≥75 87.7 (81.4, 93.7) 2.01 (1.28, 3.16) 0.003

Gender 0.695

Male 88.6 (84.7, 92.2)
Female 88.4 (84.4, 92.0)

Socioseconomic group 0.091

Most affluent 93.9 (87.9, 99.0)
Affluent 83.3 (75.6, 90.0)

Intermediate 90.0 (83.5, 95.7)

Deprived 87.9 (81.9, 93.3)

Most deprived 87.0 (81.3, 92.3)

Specialty of surgeon 0.008

Specialist 90.3 (87.1, 93.2) 1.00

Nonspecialist 83.2 (77.4, 88.5) 1.06 (0.70, 1.60) 0.780

Site of tumour 0.049

Colon 87.1 (83.4, 90.5) 1.00

Rectum 90.4 (86.0, 94.3) 0.99 (0.64, 1.55) 0.974

Multiple/unknown 97.2 (74.3, 112.7) 0.41 (0.05, 3.39) 0.407

T-stage 0.035

pT1 99.7 (91.6, 106.1) 1.00

pT2 94.1 (88.0, 99.5) 1.39 (0.41, 4.76) 0.600

pT3 90.6 (86.6, 94.3) 1.82 (0.59, 5.60) 0.294

pT4 68.7 (61.1, 75.8) 4.23 (1.36, 13.16) 0.013

Unknown 86.1 (75.0, 95.3) 2.23 (0.52, 9.93) 0.291

Lymph node yield 0.002

≥12 lymph nodes 93.8 (89.8, 97.4) 1.00

<12 lymph nodes 84.7 (80.8, 88.4) 2.38 (1.48, 3.82) <0.001

Unknown 84.7 (69.2, 96.8) 1.22 (0.18, 8.10) 0.838

Degree of tumour differentiation 0.625

Well/moderate 88.4 (85.5, 91.2)
Poor 87.9 (77.0, 97.2)

Unknown 90.1 (78.9, 99.0)

Extra mural vascular invasion <0.001

No 90.3 (87.2, 93.1) 1.00

Yes 73.8 (64.3, 82.5) 1.72 (1.09, 2.69) 0.018

Unknown 89.2 (80.1, 97.0) 0.82 (0.34, 1.97) 0.657
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[21, 22]. There is some evidence that patients who present as
an emergency have a more pronounced systemic inflammato-
ry response. This has been shown to correlate with poorer
cancer-specific survival [23, 24]. However, it remains to be
determined whether the presence of a preoperative systemic
inflammatory response may explain the impact of emergency
presentation on cancer outcome.

In the present study, it was also of interest that specialist
surgeons were less likely to perform emergency operations.
Often the physiologically unwell, emergency patient presents
with more technically challenging surgical pathology requir-
ing a more complex procedure more suited to a specialist
surgeon. Indeed, a previous study of the role of surgical
specialisation on outcomes in emergency colorectal surgery
identified increased mortality and morbidity in those treated
by a nonspecialist [25]. In the current era of increasing sur-
geon sub-specialisation there have been recommendations
that surgical management of the colorectal emergency patient
should be assigned to a dedicated colorectal team [26]. In the
present study, those treated by a nonspecialist surgeon did

have higher rates of postoperative mortality and lower
longer-term survival. However, these associations were no
longer observed when other explanatory clinicopathological
characteristics were adjusted for. This study therefore offers
only limited evidence to support a strategy of increasing sub-
specialisation for emergency colorectal surgery provision.

The main strengths of the present study are that it includes
details on a large number of clinicopathological variables that
have not previously been assessed in combination with
regards to emergency presentation. In particular, the inclusion
of vascular invasion is of particular relevance in node-
negative disease [27, 28]. The quality of the data sources is
also high due to their prospective nature and the limited
missing data. A further strength of this study methodology is
the use of relative survival to assess longer-term outcomes.
Relative survival analyses are regarded as the gold standard
for assessing longer-term outcome in patients with cancer with
the advantage of being able to adjust for variations in back-
ground mortality rates and life expectancy [29, 30]. This
allows for the inclusion and assessment of both cancer-
specific and cancer-consequent deaths. However, direct com-
parison of outcomes with similar previous studies is not
possible as these often present overall or cancer-specific sur-
vival rates only.

One particular limitation of this study is the lack of addi-
tional information on patient factors such as American Society
of Anaesthesiologist (ASA) grade, measure of comorbidities,
body habitus (BMI) or smoking status. The proportion of
patients receiving chemotherapy following surgery was
thought to be low as it was not routine clinical practice to
administer adjuvant chemotherapy for node-negative disease
out with the confines of a trial during the study period.
However, no details of such therapy were available for inclu-
sion in this work. A further limitation of this study was the
lack of available data regarding the mode of surgery as per the
NCEPOD Classification of Intervention (e.g. immediate
(<minutes), urgent (<hours), expedited (<days), elective
(planned)), extent of resection or on subsequent surgical pro-
cedures performed. The finding that there was no difference in
average lymph node yield between those presenting as an
emergency compared to electively suggest that the extent of
surgical resection was similar between groups. However, fur-
ther detailed study examining the influence of additional
patient, tumour and treatment-related factors on outcome fol-
lowing surgery with curative intent for node-negative colorec-
tal cancer is urgently required.

In conclusion, patients with node-negative colorectal can-
cer treated with a curative intent who presented as an emer-
gency had higher postoperative mortality, lower 5-year rela-
tive survival and higher rates of adverse clinicopathological
features when compared to patients presenting electively in
this series. Furthermore, the disparity in longer-term outcome
by mode of presentation remained after adjustment for case-

Fig. 1 Relative survival curves after surgery with curative intent in
patients with node-negative colorectal cancer by mode of presentation

Table 4 Relative excess risk ratios for 5-year relative survival after
emergency surgery compared to elective surgery

Elective Emergency P value

Unadjusted 1.00 4.98 (3.30, 7.50) <0.001

Adjusted for case-mixa 1.00 4.25 (2.90, 6.25) <0.001

Adjusted for case-mixa and
tumour variablesb

1.00 2.68 (1.75, 4.12) <0.001

Adjusted for case-mixa, tumourb

and treatment variablesc
1.00 2.59 (1.67, 4.01) <0.001

Adjusted for case-mixa, tumourb

and treatment variablesc

excluding postoperative deaths

1.00 1.90 (1.00, 3.62) 0.049

a Case-mix variables = age
b Tumour variables = site of tumour, T-stage, lymph node yield, extramu-
ral vascular invasion
c Treatment variables = specialty of surgeon
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mix, tumour and surgeon-specific variables and exclusion of
postoperative deaths. Emergency presentation of node-
negative colorectal cancer is therefore a significant indepen-
dent risk factor for poor outcome. Clinicians should consider
offering adjuvant chemotherapy to improve longer-term out-
comes of such patients. Therefore, further study of the deter-
minants of poorer outcome following emergency presentation
of node-negative colorectal cancer is required and should
include an examination of the role of the host response and
effect of adjuvant therapies.
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