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Abstract
Purpose The primary aim of this study was to characterise
complications, identify predictors of postoperative morbidity
and mortality and to evaluate existing risk prediction models
in elderly rectal cancer patients.
Methods An observational single-centre study of 330 consec-
utive patients >75 years treated in 1994–2006. Analyses were
performed by age group: 75–79 years, 80–85 years and
>85 years.
Results Total observed in-hospital morbidity was 48.7 %. In
multivariate analysis, age (OR 1.04, 95 % CI 1.01–1.08, p=
0.04), ASA grade≥3 (p=0.01), acute presentation (OR 1.67,
95 % CI 1.2–13.2, p=0.02) and major surgery (APROR 3.72,
95 % CI 1.37–10.15, p=0.01, LAR OR 2.98, 95 % CI 1.14–
7.79, p=0.03, Hartmann OR 5.46, 95 % CI 1.60–19.28, p=
0.02) were independent risk factors for postoperative
morbidity.

The 30-day mortality was 6.3, 6.4 and 14.3 % (p=0.146) in
the three age groups, and the 100-day mortality was 8.7, 10.1
and 22.2 % (p=0.03), respectively. ASA group 3 (OR 6.21,
95 % CI 4.39–27.69, p=0.017), ASA group 4 (OR 32.6, 95 %
CI 5.12–207.75, p<0.001) and acute presentation (OR 6.48,
95 % CI 1.62–25.99, p=0.008) increased the risk of 100-day
mortality.

The Physiological and Operative Severity Score for enU-
meration of Mortality and Morbidity (POSSUM) observed/
estimated (O/E) ratio for morbidity was 1.05. For 30-day mor-
tality, the colorectal POSSUM (Cr-POSSUM) O/E ratio was
0.74, Surgical Risk Scale 0.61 and the Association of
Coloproctology of Great Britain and Ireland (ACPGBI) mor-
tality model 0.63, and for 100-day mortality, ratios were 1.12,
0.91 and 0.95, respectively.
Conclusion In this series, age increased the risk of in-hospital
morbidity and 100-day mortality. Cr-POSSUM, SRS and
ACPGBI overestimated 30-day mortality but predicted 100-
day mortality with a high degree of accuracy. POSSUM cor-
rectly predicted in-hospital morbidity.

Keywords Rectal cancer . Elderly . Complications . Risk
prediction

Introduction

Themedian age of rectal cancer patients inNorway is 70 years,
and age-specific incidence peaks at 80 years (135/100.000)
[1]. Due to an increased life expectancy, the number of elderly
patients with rectal cancer is increasing. Although both surgi-
cal and oncological treatment have become more differentiat-
ed, major surgery is still the cornerstone of rectal cancer treat-
ment. There is evidence that elderly people should not be
denied surgical treatment on the basis of their chronological
age alone [2–4], but the consequences of complications are
more often severe [5]. In clinical practice, elderly patients
receive less curative surgery, less radiochemotherapy and of-
ten modified surgical treatment when operated [6], and no
consensus on the treatment of elderly patients exists [7].

Increasing accuracy of preoperative staging,multidisciplin-
ary team conferences [8] and new treatment modalities
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facilitate the principles of tailored treatment [9], but still, it
may be questioned if clinical judgments alone are sufficient
to make safe decisions for fragile patients. Before deciding on
treatment, objective individual evaluation through risk predic-
tion scoring systems and comprehensive geriatric assessment
(CGA) [10] may be equally important.

There are several risk prediction models, including the
Physiological and Operative Severity Score for enUmeration
of Mortality and Morbidity (POSSUM), colorectal POSSUM
(Cr-POSSUM), Surgical Risk Scale (SRS) and the Associa-
tion of Coloproctology of Great Britain and Ireland mortality
model (ACPGBI mortality model), estimating the risk of post-
operative morbidity and mortality after surgery [11, 12]. In
Norway, the use of these tools has been limited, and no vali-
dation of the different models exists.

The primary aim of this study was to characterise the com-
plications after surgery for rectal cancer and to identify poten-
tial factors increasing the risk of postoperative morbidity and
mortality in a cohort of rectal cancer patients >75 years.

Secondly, the aim was to evaluate the ability of the POS-
SUM, Cr-POSSUM, SRS and ACPGBI scoring systems to
predict mortality and morbidity in the same cohort of patients.

Material and methods

The Norwegian Colorectal Cancer Registry (NCCR) is part of
the Cancer Registry of Norway and has prospectively regis-
tered data on all patients diagnosed with rectal cancer in Nor-
way since 1993 [13]. From this registry, we identified 837
patients diagnosed between January 1994 and December
2006, with invasive adenocarcinoma located within 16 cm
from the anal verge, at St. Olavs Hospital, Trondheim, Nor-
way. The present series includes all 330 patients (39.4 %) aged
>75 years at diagnosis. St. Olavs Hospital is a third-line refer-
ral hospital for the health region Mid-Norway with 700,000
inhabitants and a second-line hospital for a population of 200,
000 inhabitants. The end of follow-up was 31December 2011,
5 years after inclusion of the last patient, and the follow-up
was complete.

Data on patient and tumour characteristics, local recur-
rences, metastases and survival from the NCCR were com-
bined with data from a local prospective register of complica-
tions after surgery at the Department of Gastrointestinal Sur-
gery, St. Olavs Hospital. The local register of complications
was established in 1993, and complications during admission
on all patients undergoing surgical treatment are registered.
The complications have been defined according to the
Clavien-Dindo classification [14] and sub-divided into medi-
cal (cardiovascular, pulmonary, urogenital and others) and
surgical complications (re-operation, bleeding, wound dehis-
cence, anastomosis leakage and ileus). Additional informa-
tion, specifically regarding comorbidity and readmissions,

was assigned by a retrospective assessment of each patient’s
medical record. Comorbidity was recorded according to the
adapted version of the Charlson index [15].

Morbidity and mortality scores were calculated for each
patient by using the POSSUM, Cr-POSSUM, SRS and
ACPGBI systems. If one parameter in the calculation was
missing, a normal value was assigned and the patient was
included in the analyses, but if more than one value was miss-
ing, the patient was excluded from the analyses [16]. The risk
scores were calculated by use of an online calculator [17], with
the exception of SRS which was calculated manually. The
following equations were used:

Cr−POSSUM Ln R
.

1−Rð Þ
h i

¼ −9:167

þ 0:33� physiological scoreð Þ þ 0:30� operative scoreð Þ

ACPGBI Ln R
.

1−Rð Þ
h i

¼ þ 4:859−total scoreð Þ

SRS Ln R
.

1−Rð Þ
h i

¼ −9:81þ 0:84� SRSð Þ

POSSUM Ln R
.

1−Rð Þ
h i

¼ −7:04þ 0:13� physiological scoreð Þ

þ 0:16� operative scoreð Þ

where R is the predicted risk of death. The estimated risk of
mortality or morbidity for the cohort was obtained by using
the mean score of the calculated values. These estimates were
compared to the observed operative mortality after 30 days
and 100 days as well as the in-hospital morbidity. Mortality
was defined as death, whatever the cause. The ability of the
different scoring systems to predict mortality and morbidity
was assessed by observed/estimated ratio (O/E ratio).

The SPSS version 21 for Windows was used for statistical
analyses. Categorical data were analysed by use of Pearson
chi-square test or Fisher’s exact test. For analysis of factors
predicting frequency of mortality and in-hospital morbidity,
univariate and multivariate logistic regression analyses were
performed. The characteristics and outcomes of the three age
groups 75–79 years, 80–85 years and >85 years were studied
by comparative analyses. Two-sided p values <0.05 were con-
sidered significant.

The study was approved by the regional ethics committee.

Results

The characteristics of the 330 patients aged >75 years are
given in Table 1. The mean age was 80.8 years (SD 4.6 years,
range 75–99 years). Thirty-two patients (9.7 %) did not re-
ceive any surgical treatment. The reason was advanced cancer
in 13 patients, comorbidity in 11 patients (Charlson index >2)
and 8 patients did not want any surgical treatment. The mean
age of the non-operated group was 83.4 years (SD 6.3 years).
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The proportion of patients with comorbidity increased with
age from 68.4 % for the patients 75–79 years to 82.7 % for

patients >85 years (p=0.066). Being independent in day-to-
day care decreased from 89.8 % among patients 75–79 years

Table 1 Characteristics of 330
patients over 75 years with rectal
cancer in the period 1994–2006

Total 75–79 years 80–85 years >85 years p valuea

n (%) n (%) n (%) n (%)

Male 185 (56.1) 88 (64.2) 60 (50.8) 37 (49.3) 0.041

Female 145 (43.9) 49 (35.8) 58 (49.2) 38 (50.7)

Comorbidityb 0.066

Yes 244 (73.9) 93 (68.4) 89 (76.1) 62 (82.7)

No 84 (25.5) 43 (31.6) 28 (23.9) 13 (17.3)

Charlson index 0.241

0 84 (25.6) 43 (31.6) 28 (23.9) 13 (17.3)

1–2 171 (52.1) 65 (38.0) 63 (53.8) 43 (57.3)

>2 73 (22.3) 28 (20.6) 26 (22.2) 19 (25.3)

ASA score 0.065

1–2 125 (37.9) 61 (44.5) 44 (37.3) 20 (26.7)

3 167 (50.6) 66 (48.2) 56 (47.5) 45 (60.0)

4 34 (10.3) 9 (6.6) 12 (12.7) 10 (13.3)

Missing 4 (1.2) 1 (0.7) 2 (2.5) 0 (0)

Medication 0.514

Yes 220 (66.7) 87 (63.5) 83 (70.3) 50 (66.7)

No 110 (33.3) 50 (36.5) 35 (29.7) 25 (33.3)

Independent in daily care 0.001

Yes 269 (81.5) 123 (89.8) 96 (81.4) 50 (66.7)

Community care 33 (10.0) 9 (6.6) 10 (8.5) 14 (18.7)

Institution 26 (7.9) 5 (3.6) 10 (8.5) 11 (14.7)

Missing 2 (0.6) 0 (0) 2 (1.7) 0 (0)

Operation 0.110

Yes 298 (90.3) 126 (92.0) 109 (92.4) 63 (84.0)

No 32 (9.7) 11 (8.0) 9 (7.6) 12 (16.0)

Operative intention 0.168

Curative 245 (74.2) 108 (78.8) 88 (74.6) 49 (65.3)

Palliative 53 (16.1) 18 (13.1) 21 (17.8) 14 (18.7)

Not operated 32 (9.7) 11 (8.0) 9 (7.6) 12 (16.0)

Type of procedure 0.261

LAR 140 (47.0) 63 (50.0) 51 (46.8) 26 (41.3)

APR 55 (18.5) 27 (21.4) 20 (18.3) 8 (12.7)

Hartmann 34 (11.4) 14 (11.1) 13 (11.9) 7 (11.1)

Local resectionc 42 (14.2) 16 (12.4) 12 (11.1) 14 (22.3)

Other palliative procedure 27 (9.0) 6 (4.8) 13 (11.9) 8 (12.7)

pTNM 0.188

I 92 (27.9) 38 (27.7) 33 (28.0) 21 (28.0)

II 84 (25.5) 38 (27.7) 29 (24.6) 17 (22.7)

III 60 (18.2) 24 (17.5) 25 (21.2) 11 (14.7)

IV 60 (18.2) 27 (19.7) 22 (18.6) 11 (14.7)

Unknown 34 (10.3) 10 (7.3) 9 (7.6) 16 (20.0)

APR abdominoperineal resection, LAR low anterior resection
a Pearson chi-square
bMissing, n=2
c Including polypectomy, transanal resection and transanal endoscopic microsurgery (TEM)
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compared to 66.7 % for patients >85 years (p<0.001). There
was no difference in pathological tumour node metastasis
(pTNM) stage between the age groups (p=0.188).

The 5-year overall survival was 42.8 % for the patients
aged 75–79 years, 35.1 % for the patients aged 80–85 years
and 19.5 % for the patients >85 years (p<0.001). The 5-year
relative survival was 57.2 % (46.0–68.1), 55.5 % (41.4–69.9)
and 49.9 % (29.0–74.7) for the same three groups, respective-
ly (p=n.s).

Mortality

The overall 30-day mortality was 6.3 % for patients 75–
79 years, 6.4 % for patients 80–85 years and 14.3 % for pa-
tients >85 years (p=0.166) (Table 2). In a multivariate logistic
regression analysis, ASA group 3 (OR 6.21, 95 % CI (4.39–
27.69), p=0.017), ASA group 4 (OR 32.6, 95 % CI (5.12–
207.75), p<0.001) and acute presentation (OR 6.48, 95 % CI
(1.62–25.99), p=0.008) increased the risk of 30-day mortality
when adjusted for gender, pTNM stage, type of surgery and
comorbidity, and no significant effect was observed for age
(OR 1.06, 95 % CI (0.95–1.18), p=0.289) in this analysis.

The overall 100-day mortality was 12.1 % for the group of
patients receiving an operation and increased significantly
with age by 8.7, 10.1 and 22.2 % for the age groups 75–79,
80–85 and >85 years, respectively (p=0.03). In a multivariate
regression analysis evaluating 100-day mortality, acute pre-
sentation (OR 4.87, 95 % CI (1.49–15.90), p=0.009) and
ASA 3 (OR 3.89, 95 % CI (1.29–11.74), p=0.016) and
ASA 4 (OR 14.30, 95% CI (3.66–55.92), p<0.001) increased
the risk of 100-day mortality when adjusted for pTNM stage,
comorbidity, type of surgery and radiochemotherapy. There
was no certain effect of age when analysed as a continuous
variable (HR 1.08, 95 % CI (0.99–1.18), p=0.073).

Morbidity

In-hospital morbidity was observed in 48.7 % of the patients
and increased with age from 41.3 % for the patients 75–
79 years to 58.6 % for the patients over 85 years (p=0.062)
(Table 2). The medical morbidity was 33.3 and 49.2 % (p=
0.091) for the same two groups, respectively. The overall fre-
quency of surgical morbidity was 27.0, 25.7 and 36.5 % (p=
0.291) in the three age groups, respectively, and the frequency
of reoperation was 9.5, 7.3 and 15.9 % in the same groups,
respectively (p=0.196). Anastomotic leakage was observed in
4.8 and 3.9 % in the youngest groups, compared to 15.9 % for
patients >85 years (p=0.156). No certain effect of age on the
frequency of surgical morbidity was observed.

In a univariate logistic regression analysis, age (OR 1.07,
95 % CI 1.02–1.13, p=0.009), ASA score (p=0.013), pTNM
stage (p=0.009), acute presentation (OR 4.46, 95 % CI 1.6–
12.3, p=0.004) and type of surgery (OR 8.93, 95 % CI 3.4–

23.5, p<0.001) affected the risk of postoperative morbidity.
No effect was observed for gender, comorbidity and preoper-
ative chemoradiation. In the multivariate logistic regression
analysis, age (OR 1.04, 95 % CI 1.01–1.08, p=0.04), ASA
grade=3 (OR 1.90, 95 % CI 1.31–2.77, p=0.01), ASA
grade=4 (OR 3.01, 95 % CI 1.65–5.52, p=0.01), acute pre-
sentation (OR 1.67, 95 % CI 1.2–13.2, p=0.02) and major
surgery (APR OR 3,72, 95 % CI 1.37–10.15, p=0.01, LAR
OR 2.98, 95 % CI 1.14–7.79, p=0.03, Hartmann OR 5.46,
95 % CI 1.60–19.28, p=0.02) were independent risk factors
for postoperative morbidity when adjusted for gender, comor-
bidity and stage of disease (Table 3).

Risk prediction

The comparison of observed and estimated mortality using the
Cr-POSSUM, SRS and ACPGBI, and observed and estimated
morbidity using POSSUM are given in Table 4. Univariate
logistic regression analysis revealed that all risk prediction
models analysed as continuous variables were significantly
predictive of death (Cr-POSSUM OR 1.05, 95 % CI (1.03,
1.08), p<0.001; SRS OR 1.06, 95 % CI (1.02, 1.10), p=
0.003; ACPGBI OR 1.14, 95 % CI (1.08, 1.20), p<0.001)
and that the POSSUM score was a significant predictor of
postoperative morbidity (OR 1.04, 95 % CI (1.02, 1.06),
p<0.001). The observed morbidity was 48.7 %, the POSSUM
estimated morbidity was 46.5 % and the observed/estimated
(O/E) ratio was 1.05. For Cr-POSSUM, the O/E ratio was
0.74, for SRS 0.61 and for ACPGBI 0.63 when comparing
observed and estimated 30-day mortality. The O/E ratios for
observed 100-day and estimated mortality for Cr-POSSUM,
SRS and ACPGBI were 1.12, 0.91 and 0.95, respectively.

Discussion

In this series, almost half of the patients over 75 years devel-
oped complications after rectal cancer surgery, and the in-
hospital morbidity increased with age. Both the 30-day mor-
tality and the 100-day mortality increased by age, and the rates
were 2.5 times higher for patients >85 years compared to
patients 75–79 years.

Validated risk score models predict the risk of postopera-
tive morbidity and mortality with a high degree of accuracy
and are useful during patient information and when deciding
upon a specific type of treatment.

An individual treatment strategy should be based on accu-
rate clinical staging, objective preoperative risk prediction and
patient preference. The most important outcome in this pro-
cess is the mortality related to treatment. In this study, acute
presentation and ASA group≥3 increased the risk ofmortality.
Deaths after operation frequently occur later than 30 days, and
some have argued that mortality after 100 days may be a more
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Table 2 Observed mortality and
in-hospital morbidity of 298
patients operated with curative
and palliative resections for rectal
cancer 1994–2006

Total 75–79 years 80–85 years >85 years p valuea

No. of patients n=298 (%) n=126 (%) n=109 (%) n=62 (%)

30-day mortality 24 (8.1) 8 (6.3) 7 (6.4) 9 (14.3) 0.146

100-day mortality 36 (12.1) 11 (8.7) 11 (10.1) 14 (22.2) 0.03

In-hospital morbidityb 145 (48.7) 52 (41.3) 56 (51.4) 37 (58.6) 0.062

Medical morbidity 119 (39.9) 42 (33.3) 46 (42.2) 31 (49.2) 0.091

Cardiacc 33 (11.1) 11 (8.7) 14 (12.8) 8 (12.7) 0.537

Pulmonaryd 28 (9.4) 9 (7.1) 9 (8.3) 10 (15.9) 0.165

Urinarye 74 (24.8) 29 (23.0) 26 (23.9) 19 (30.2) 0.542

Surgical morbidity 85 (28.5) 34 (27.0) 28 (25.7) 23 (36.5) 0.291

Reoperation 30 (10.1) 12 (9.5) 8 (7.3) 10 (15.9) 0.196

Bleeding 16 (5.4) 7 (5.6) 6 (5.5) 3 (4.8) 1.0

Anastomotic leakage 9 (6.4) 3 (4.8) 2 (3.9) 4 (15.4) 0.159

Wound rupture 18 (6.0) 7 (5.6) 5 (4.6) 6 (9.5) 0.421

Deep infection/abscess 3 (1.0) 1 (0.8) 0 (0) 2 (3.2) 0.162

Ileus 7 (2.3) 2 (1.6) 2 (1.8) 3 (4.8) 0.430

Wound infection 26 (8.7) 13 (10.3) 9 (8.3) 4 (6.3) 0.696

Stoma complication 10 (3.4) 4 (3.2) 3 (2.8) 3 (4.8) 0.775

a Fisher’s exact test
b Some patients had more than one complication
c Including heart attack, heart failure, arrhythmia, thromboembolic and other unspecified cardiopulmonary
complications
d Including pneumonia and respiratory failure and other unspecified pulmonary complications
e Including cystitis, renal failure and bladder atonia

Table 3 Multivariate analysis of
risk factors for in-hospital
morbidity

No. of patients No. of complications OR 95 % CI p value

Age (years) 298 145 1.04 1.01–1.08 0.04

ASA scorea

1–2 121 48 1.0 <0.001

3 148 78 1.90 1.31–2.77 0.01

≥4 28 19 3.01 1.65–5.52 <0.001

pTNM stage

I 92 32 1.0 0.12

II 84 41 1.17 0.72–1.1.91 0.53

III 60 39 2.20 0.91–3.65 0.20

IV 49 26 1.55 0.82–2.94 0.18

Unknown 13 7 0.91 0.33–2.53 0.86

Mode of presentation

Elective 274 126 1.0 0.02

Acute 24 19 1.67 1.2–13.2

Type of surgery

Local resection 42 5 1.0 0.02

APR 55 33 3.72 1.37–10.15 0.01

LAR 140 68 2.98 1.14–7.79 0.03

Hartmann 34 23 5.46 1.90–15.75 0.02

Otherb 27 16 5.55 1.60–19.28 0.07

APR abdominoperineal resection, LAR low anterior resection
a n=297, 1 patient missing ASA score
bOther including proctocolectomies, diverting stoma and bypass procedures
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natural time horizon [18]. In the present study of elderly pa-
tients selected to different treatment strategies, one of five
patients over 85 years receiving an operation for rectal cancer
died within 100 days, and this is an important aspect in the
process of decision-making.

The effect of age on the risk of postoperative mortality and
morbidity differs between studies. A French multicentre study
from 2005 [19] and a Dutch study from 2006 [20] claim that
age is an independent risk factor, but others have argued that
comorbidity, differences in mode of presentation and tumour
stage in a better way explain why the elderly have increased
morbidity after rectal cancer surgery [21, 22]. The conflicting
results may be a result of selection bias as there are no
randomised controlled trials addressing the question. There
is evidence that sub-groups of the elderly tolerate surgery as
well as their younger counterparts [2, 7], and several variables
are highly relevant when deciding upon treatment.

The frequency of comorbid conditions at diagnosis in-
creased with age, but there was no impact of this comorbidity
on the risk of postoperative morbidity and mortality. This is
also disputed in the literature, whilst some have shown that
specific comorbid conditions increase the risk of complica-
tions [23], others have argued this effect to be negligible
[24]. The lack of a clear correlation between comorbidity
and complications means that the number of comorbid condi-
tions is not a good measure in decision-making. Some have
suggested the use of a CGA during preoperative evaluation
[10, 25]. CGA has proven to be a significant predictor of
postoperative morbidity in colorectal cancer patients. During
a thorough preoperative multidimensional assessment of the
patient, both the pathology and reduced functional capacity of
multiple organ systems are identified. These findings can be
used in selection to different treatment strategies and/or to
tailor an individual intervention plan in the concept of preop-
erative habilitation.

Validation of the predictive models

The POSSUM, SRS and ACPGBI scoring systems were orig-
inally developed to adjust for differences in population

between different hospitals in order to have systems for sur-
gical audit. In addition, ACPGBI was also designed for pre-
operative counselling [26]. The use of validated predictive
scoring systems can potentially predict surgical outcome and
can also be a part of the surgeons’ decision-making and the
patients’ informed consent to treatment.

Studies have shown SRS, ACPGBI and Cr-POSSUM to be
effective tools for predicting death [27, 28], but all systems
seem to overestimate the risk of mortality, especially in low-
risk groups and in the elderly [29]. Also, in the present study,
Cr-POSSUM, ACPGBI and SRS overestimated the risk of
postoperative mortality; however, when compared with the
observed 30-day mortality, Cr-POSSUM was marginally
more accurate. SRS and ACPGBI, on the other hand, have
the advantages of not including any perioperative parameters
and of being quicker and easier to assess.When comparing the
estimated values with the observed 100-day mortality, the ac-
curacy improved, possibly due to improvements in intensive
care medicine during the last 20 years.

The POSSUM score predicted the risk of postoperative
morbidity very accurately in the present cohort, and it seems
like such scoring systems may add valid information when
considering major surgery on old, fragile subjects with con-
siderable comorbidity.

Strength and limitations

There are several limitations to this study. The most important
may be the limited sample size and, hence, the risk of not
detecting differences that may exist in a larger cohort. As
few patients died within 30 days, and also within 100 days,
the small numbers made any multivariable model unfit to
analyse mortality.

The patients were included in the study in a prospective
manner, but St. Olavs Hospital is a third-line referral hospital
for the health region of Mid-Norway, and this may have intro-
duced a selection bias, and the present results may not be valid
for other hospital series. In particular, two patient groups are
overrepresented, as all patients receiving TEM surgery and

Table 4 Observed and estimated 30-day mortality, 100-day mortality and in-hospital morbidity in elderly patients operated for rectal cancer (n=298)

Risk predictionmodel Estimated mortality % (SD) Observed 30-day mortality % (n) O/E ratioa Observed 100-day mortality % (n) O/E ratioa

Cr-POSSUM 11.4 (13.2) 8.4 (274) 0.74 12.8 (274) 1.12

SRS 13.3 (9.6) 8.1 (298) 0.61 12.1 (298) 0.91

ACPGBI 12.8 (9.8) 8.1 (298) 0.63 12.1 (298) 0.95

Estimated morbidity % (SD) Observed in-hospital morbidity % (n)

POSSUM 46.5 (5.6) 48.7 (145) 1.05

a Observed to estimated ratio
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patients with the most advanced cancers are treated at St.
Olavs Hospital.

In the study period, there were few laparoscopic proce-
dures, which may have influenced the frequency of
complications.

Conclusion

In-hospital morbidity increased with age, ASA≥3, acute mode
of presentation and after major surgery, and the risk of post-
operative complications can be predicted accurately with the
POSSUM scoring system.

Thirty-day and 100-day mortality increased with ASA
grade≥3 and acute presentation. Cr-POSSUM, SRS and
ACPGBI overestimated the risk of 30-day mortality, but they
predicted the 100-day mortality with a high degree of accura-
cy. Thus, they seem valuable in surgical audit and also in daily
practice for decision-making on surgery for rectal cancer in
elderly patients.
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