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Background: The goal of surgery for colorectal cancer is cure. Unfortunately post-operative mortality
occurs. This study aims to identify co-morbidity and causes of mortality in the post-operative period in
relation to direct technical complications of surgery.

Methods: All consecutive patients who underwent surgery for colorectal cancer were included.
Co-morbidity was determined via the Charlson co-morbidity score. The post-operative course was studied
and cause of death within 30 days was determined. Patients were divided in two groups: group 1 died within
30 days after surgery and group 2 survived for longer than 30 days.

Results: Twenty three out of 333 patients (6.9%) with colon cancer and 6 out of 112 (5.3%) with rectal
cancer died in the post-operative period. Patients in group 1 were significantly older than patients in group
2 (P<0.001). Patients in group 1 with colon cancer also significantly had more often a higher stage of cancer
(P=0.03). The Charlson co-morbidity score for patients with colon cancer in group 1 was mean 5.17 (SD 1.57,
range, 1-8), and for rectal cancer mean 4.83 (SD 2.32, range, 2-7). There was no difference in Charlson
co-morbidity score when patients from groups 1 and 2 were compared. In group 1, 13 (44%) died as a direct
consequence of technical surgical complications. Sixteen patients died due to complications because of
pre-existing co-morbidity.

Conclusions: Post-operative mortality very often is the direct result of pre-existing co-morbidity and not

always the direct result of the surgical procedure.
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Introduction

Colorectal cancer is one of the most occurring malignancies,
at least in the Western world (1-4). The only curative
option is surgery and post-operative mortality should be
minimized. Post-operative events ultimately leading to
death of the patient, of course are very frustrating for the
entire surgical and medical team. Since many patients with
colorectal cancer are older (5), it is to be expected that an

increasing number of patients have co-morbidity rendering
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any operation more hazardous. Even in cases of successful
surgery, patients can die due to complications induced by
their co-morbidity.

Many pre-operative scoring systems are used in order to
identify patients at risk. Although data on post-operative
mortality of colorectal surgery are well-known, little is
known about the effect of co-morbidity and the direct
causes of post-operative mortality. A large study from the
Department of Surgery from the Zaans Medical Centre
clearly showed that the strongest predictors of in-hospital
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Figure 1 The age cohorts in colon and rectal cancer patients in

both groups.
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Figure 2 Charlson co-morbidity score in both groups of patients.

mortality were emergency surgery, tumor stage, age,
pulmonary failure and cardiac failure (6).

But data on post-operative death due technical failure of
surgery are not known. For this reason a study was done in
consecutive patients operated upon because of colorectal
cancer in order to identify causes of mortality in the post-
operative period, and more specifically assess the technical
failure of the operation.

Patients and methods

All consecutive patients who underwent surgery for colorectal
cancer in the Zaans Medical Centre, the community
hospital of the Zaanstreek region in the Netherlands, in
the time period of 2002-2008, were included. An extensive
chart review was done in order to identify co-morbidity of
each individual patient. Co-morbidity for each patient was
expressed as the Charlson co-morbidity score. This score
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adds up points for each accompanying illness or condition
together with a score for age. The diagnosis of cancer
obviously was excluded in the calculation of this score (7-9).

The post-operative course of each surgical patient was
studied and the cause of death within 30 days after surgery
was determined. Age of the patients, as well as localization
of the tumor and cancer stage was noted as well.

Patients were divided into two groups. Patients in group
1 died within 30 days after surgery (the post-operative
mortality group), and patients in group 2 survived (the
majority being operated upon) for longer than 30 days.

Statistical analysis was done with Chi-square test for
contingency tables and #-test. A value below 0.05 was
considered statistically significant.

Results

A total of 392 patients with colon cancer and 145 patients
with rectal cancer were diagnosed. Fifty nine patients with
colon cancer and 34 with rectal cancer did not undergo
surgery mostly because of metastatic disease (stage 4).
Twenty three out of 333 patients (6.9%) with colon cancer
died within the post-operative period of 30 days. This was
6 out of 112 patients (5.3 %) with rectal cancer.

Patients in group 1 with colon cancer were operated with
curative intent in 12 cases and for palliative reasons in 11.
This was 4 and 2 for rectal cancer respectively.

Patients in group 2 underwent surgery with curative
intent in 295 cases of colon cancer, and for palliation in 74.
For rectal cancer this was 105 and 1 respectively.

Patients in group 1 were significantly older than patients
in group 2 (P<0.001), especially octogenarians were
overrepresented (Figure 1). However, in sub-analysis this
was especially true for patients with colon cancer. The
numbers in cases of rectal cancer did not reach statistical
significance. But the number of patients who died was too
low to reach definite conclusions.

Patients in group 1 with colon cancer also significantly
had more often a higher stage compared with patients
in group 2 (P=0.03) (Figure 2, Table 1). There was no
difference in tumor localization.

The mean Charlson co-morbidity score for patients with
colon cancer in group 1 was 5.17 (SD 1.57, range, 1-8), and
for rectal cancer 4.83 (SD 2.32, range, 2-7). Although there
was a tendency towards a higher Charlson co-morbidity
scores in group 1 this was not significant (Figure 2).

In patients with colon cancer of group 1, 12 died as a
direct consequence of surgical complications [acute surgery
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Table 1 Age cohorts, localization and tumor stage in patients of

groups 1 and 2 with colon and rectal cancer

Cancers Group 1 Group 2 P
Colon cancer
Age (years) <0.001
<60 2 77
61-70 4 104
71-80 6 127
>81 11 62
Localization NS
Sigmoid 8 170
Descending colon 0 16
Transvers colon 4 54
Ascending colon 6 56
Caecum 5 74
Tumor stage 0.03
Stage 1 2 45
Stage 2 3 141
Stage 3 6 90
Stage 4 10 82
Unknown 2 11
Rectal cancer
Age (years) NS
<60 2 22
61-70 0 39
71-80 1 27
>81 3 18
Tumor stage <0.001
Stage 1 0 17
Stage 2 1 43
Stage 3 2 37
Stage 4 1 8
Unknown 2 1

because of acute abdomen with peritonitis (n=3), post-
operative bleeding requiring reoperation (n=3), anastomotic
leakage requiring relaparotomy (n=5), abscess formation
resulting in irreversible septic shock (n=1)]. Eleven patients
died due to complications induced by their pre-existing
co-morbidity [cardiovascular (n=3), pulmonary complications
(n=2), complications of pre-operative palliative chemotherapy
(n=2), septicemia not related to the operation with multi
organ failure (n=3), acute rupturing aneurysm (n=1)]. Causes
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of post-operative death in patients with rectal cancer were:
anastomotic leakage (n=1), acute coronary problems (n=2),
acute surgery because of perforation with peritonitis (n=2),
and septicemia post radiation therapy.

Discussion

The present study shows that 44% of patients who died
in the post-operative period, died because of the direct
technical complications of surgery. This is 2.2% of the
total population of patients who underwent surgery.
The remainder died because of the effects of existing
co-morbidity. The five patients presenting with an acute
perforation and peritonitis can be judged as indirect
complication of surgery. In other words, without surgery
these patients would have died anyway. Hence, the number
dying of direct technical failure (anastomotic leakage,
bleeding) is rather low. Of course, this is a somewhat biased
conclusion. Without surgery these complications would
not have occurred. On the other hand, patients in good
clinical condition possibly have the strength to survive the
complications due to technical failure. Due the application
of post-operative prophylactic anticoagulant therapy no
patient died because of thromboembolism.

In a large population based study in the Netherlands
(25,591 patients undergoing colorectal resections in
92 hospitals), postoperative mortality rates ranged between
0% and 8.8%. Case-mix appeared an important cause
of differences between hospitals. In addition, a large
proportion of variation in mortality was due to chance (10).

Functional health status predicts postoperative
outcomes. A detailed preoperative evaluation, providing
an optimization period before surgery if necessary, is
mandatory (11). Of course, the entire surgical team tries to
minimize the risks of surgery in the individual patient. The
introduction of laparoscopic techniques was a step forward
in reducing mortality, particularly for the elderly (12). If
mortality occurs evaluation is needed in order to determine
whether shortcomings in technique or care have occurred.
Due to these post-operative evaluations surgical mortality
decreased in the past decades (13,14). But, patients still die
without the surgical team being directly responsible.

The Charlson co-morbidity score is a well-known score
for co-morbidity. Morris er al. showed that post-operative
mortality increased in patients aged >80 years with a
Charlson co-morbidity score >3, or with distant metastases,
and in case of operative urgency (13). It is to be expected
that patients undergoing acute surgery because of an acute
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abdomen do die because of the critical clinical situation
already present when surgery starts. The urgency character
of the surgery does not allow proper rebalancing of the
patients with respect to co-morbidity. This was also the case
in the five patients in the present study presenting with an
acute abdomen with peritonitis.

Surgical complications can be prevented by a proper
technique and the severity of complications can be
minimized by close post-operative surveillance in order
to detect anastomotic leakage or bleeding early. Overall
mortality rate is higher in patients after relaparotomy
because of anastomotic leakage (15). There appear to be
several risk factors for this complication such as extensive
tumor resection, emergency surgery, transverse colon
resection, or subtotal colectomy (16).

It is to be expected that patients who are healthy a
have better outcome of anastomotic leakage compared
with patients with cardiovascular or pulmonary problems.
However, on the other hand a recent study showed that
patients operated in hospitals with a higher reoperation rate
did not have higher mortality rates (17).

High age, especially above 80, is an important factor
in post-operative mortality in cases of colorectal cancer.
This is in accordance with the literature (18). Factors
that negatively influence results of surgery are diabetes
and pre-existing cardiac pathology. The co-morbidity is
an important factor in mortality because the majority of
patients in this study died due to events related to their co-
morbidity. This can be a case of bad luck, since there was no
difference in co-morbidity with patients who survived the
post-operative period.

The clinician has to make difficult decisions, especially
in the older patient with colorectal cancer. One has to be
aware of under treatment in healthy and fit older patients,
while on the other hand overtreatment in the vulnerable
or frail patient can lead to unacceptable postoperative
outcomes with high mortality or persistent disability (19).
One has to keep in mind that the 1-year mortality after
colorectal cancer surgery is high especially in older
patients with a short life expectancy. A recent study in the
Netherlands showed that 13% of patients died within the
first postoperative year. Death was attributed to colorectal
cancer in only 75% of patients (20).

It is concluded that pre-existing co-morbidity is an
important factor in post-operative mortality. The number
of patients dying as a direct result of technical failure of the
operation is rather low.
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