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abstraCt

background
Surgery for colorectal malignancy is increasingly being performed in the elderly. Little is 
known about the impact of complications on late mortality. The aim of this study was to 
analyze whether a complicated postoperative course affects the one-year survival in the 
elderly patient.

methods
All consecutive patients older than 75 years of age undergoing colorectal cancer surgery 
between January 2009 and April 2013 were included in this study. The main outcome 
was mortality at one year after surgery. Logistic regression analyses were performed to 
determine risk factors for a poor outcome (mortality) after survival of the early postop-
erative course of surgery at one year follow-up. Patients who deceased within 30 days 
postoperatively, were excluded from analysis.

results
The early mortality rate was 6.3% (n=15) and two patients died during follow-up as a result 
of complications after second surgery. A total of 223 patients survived the perioperative 
period and were included in this study. Twenty-two patients (9.9%) died during the first 
year of follow-up. Stage IV disease (OR 5.716 (95% CI 1.82-17.642), p=0.002), complications 
of primary surgery (OR 4.112 (1.308-12.930), p=0.016) and comorbidity (OR 2.453 (1.002-
6.008), p=0.050) and were risk factors for one-year mortality. ICU-stay, reoperations and 
readmissions were not associated with a worse one-year outcome.

Conclusion
Elderly patients with stage IV disease at time of surgery, comorbidity, and postoperative 
complications are at risk for mortality during the first year after surgery. A patient-tailored 
approach with special attention for perioperative care should be considered in the elderly.
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intrOduCtiOn

With aging of the population, colorectal surgery for cancer in older patients is increas-
ingly being performed.1 The surgical treatment of elderly with colorectal malignancies is 
challenging.2 Two systematic reviews report lower overall survival rates compared with 
younger patients.3,4 Understandably, the highest mortality rate in elderly occurs in the 
early postoperative period5,6, but cancer-related survival is equal in older and younger 
patients when patients survive the first year after colorectal surgery.5,7 Little is known 
about the survival and readmission rate s during the first year after surgery, and whether 
this out-patient course is determined by the early postoperative in-hospital course. The 
aim of this study was to evaluate the course after the postoperative period, and to inves-
tigate the influence of the early postoperative course on the outcome after one year. This 
knowledge may allow a patient-tailored approach and shared-decision making during 
hospital admission if complications of surgery may occur.

materials and methOds

Population and data acquisition
Patients aged 75 years or older who underwent colorectal cancer surgery at the St 
Antonius Hospital, Nieuwegein, the Netherlands, between January 2009 and April 2013 
were enrolled in a retrospective database. Data on the postoperative course, including 
postoperative complications (i.e. surgical and non-surgical complications within 30 days 
after surgery, during admission or during readmission within 30 days), early mortality 
(mortality within 30 days postoperatively or in-hospital) and mortality during follow-up 
(within one year following surgery), reoperations, ICU stay and readmissions, were evalu-
ated. Comorbidity was categorized using the American Society of Anesthesiologists (ASA) 
classification and the Charlson Comorbidity Index.8,9 The Common Terminology Criteria 
for Adverse Events (CTCAE) were used to define postoperative complications10 and the 
Clavien-Dindo Classification of Surgical Complications was used to classify the severity of 
complications.11-13

statistical analysis
Data are presented as number of patients with percentage or as median with inter 
quartile range (IQR). To determine variables contributing to a worse one-year outcome in 
‘survivors of the surgery’, patients who died during the first 30 days or in-hospital (early 
mortality) were left out the analysis. Differences between groups were tested with the 
Chi-square test (for binomial outcomes). Logistic regression analysis (enter method) was 
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used to determine independent risk factors for one year mortality in survivors of surgery, 
including all variables with a p-value inferior to 0.050 in univariate analysis. A p-value ≤ 
0.05 (two-tailed) was considered significant. Data were analysed using SPSS version 21.0 
(SPSS Inc., Chicago, Illinois, USA).

results

A total of 256 patients were included. Of these patients, follow-up was incomplete in 16 
(6.3%) patients. These patients were excluded from analysis. The early mortality rate was 
6.3% (n=15) as a results of surgical (n=5) and non-surgical (n=10) postoperative complica-
tions. A total of 225 survived the early postoperative period after colorectal surgery. Two 
patients died during follow-up due to complications after a second surgical procedure 
(one stoma reversal and one adhesiolysis with partial small bowel resection for ileus). The 
remaining 223 patients were included in the analysis: 113 males (50.7%) and 110 females 
(49.3%) with a median age of 79 years (IQR 76-83). Baseline and postoperative character-
istics are summarized in table1.

mortality rates
During the first year after surgery, 22 of the 223 included patients (9.9%) died due to 
progressive cardiopulmonary morbidity (n=8), secondary (lung) cancer (n=1) or cancer 
status (n=13). After one year, 201 of the 223 patients (90.1%) were still alive.

Postoperative course
Postoperative morbidity
Postoperative complications after initial colorectal surgery occurred in 103 patients 
(46.2%) and were mostly graded as Clavien-Dindo score 1-2 (table 1). Thirty-eight patients 
needed re-operation due to complications (Clavien-Dindo 3-4). The occurrence of post-
operative complications was associated with death during the first year of follow-up. Of 
patients with postoperative complications, 68.2% (n=15) died after discharge during the 
first year, versus 31.8% of the patients who died and had not suffered from complications 
(n=7), p=0.041. The grade of the complications (Clavien-Dindo score ≥ 3) did not influence 
the risk of death after discharge, nor did the need for re-operation, p=0.498 and p=0.457, 
respectively (table 2).

ICU-stay
A total of 13 patients (5.8%) were admitted to the ICU for less than five days as a result of 
postoperative complications and 10 patients (4.5%) required more than five days of ICU 
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table 1. Baseline and peri-operative characteristics

all patients ≥ 75 years
(n = 223)

Age (years) 79 (76-83)

Sex (female) 110 (49.3%)

BMI (kg/m2) 25.1 (23.0-27.5)

Charlson Comorbidity Index 3 (2-4)

ASA classification 2 (2-3)

Surgical procedure (n)

- Right-sided colectomy 93 (41.7%)

- Left-sided colectomy 75 (33.6%)

- Rectal resection 51 (22.7%)

- (Sub)total colectomy 4 (1.8%)

Emergency surgery (n) 29 (13.0%)

Approach (n)

- Laparotomy 105 (47.1%)

- Laparoscopic 104 (46.6%)

- Converted 14 (6.3%)

Stomy / anastomosis (n)

- Anastomosis 137 (61.4%)

- No stomy 130 (58.3%)

- Diverting stomy 6 (2.7%)

Duration of surgery (min) 100 (75-135)

Blood loss (ml) 50 (25-100)

pTNM classification

- pT 2 (2-3)

- pN 0 (0-1)

- Stage IV (n=195) 29 (13.0%)

Length of stay at the hospital (days) 7 (5-12)

Stay at ICU

- 24-hour observation (n) 16 (7.2%)

- Length of stay at ICU (< 5 days (n) 13 (5.8%)

- Length of stay at ICU (≥ 5 days (n) 10 (4.5%)

Readmission to the hospital (n) 30 (13.5%)

Complications (n) 103 (46.2%)

- Clavien Dindo Score 1-2 (n) 64 (28.7%)

- Clavien Dindo Score 3-4 (n) 39 (17.5%)

Reoperation / reintervention (n) 38 (17.0%)

Values are expressed as numbers (percentage) or median with inter quartile range. BMI, Body Mass Index; ASA, 
American Society of Anesthesiologists; ICU, Intensive Care Unit.
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care (table 2). ICU stay (short nor long) was not associated with mortality during follow-up 
(p=0.988).

table 2. Univariate logistic regression analysis (n=223)

Or (95% Ci) p-value

Patient characteristics

Age (years) 1.074 (0.969-1.1190) 0.174

Sex (male) 2.252 (0.881-5.759) 0.090

BMI (kg/m2) 0.909 (0.796-1.039) 0.163

Charlson Comorbidity Index 1.331 (1.062-1.669) 0.013

ASA classification 2.782 (1.320-5.863) 0.007

Intra-operative characteristics

Surgical procedure (n)

- Right-sided colectomy 1.000 (ref.) 0.729

- Left-sided colectomy 1.132 (0.435-2.947) 0.800

- Rectal resection 0.519 (0.136-1.978) 0.366

- (Sub)total colectomy 0.000 (0.000-0.001) 0.999

Emergency surgery (n) 1.564(0.490-4.998) 0.450

Approach (n)

- Laparotomy 1.000 (ref.) 0.344

- Laparoscopic 0.511 (0.195-1.337) 0.171

- Converted 1.179 (0.237-5.875) 0.840

Stomy / anastomosis (n)

- Anastomosis 0.730(0.301-1.770) 0.486

- No stomy 1.451 (0.601-3.505) 0.408

Duration of surgery (min) 0.994 (0.982-1.006) 0.327

Blood loss (ml) 0.999 (0.996-1.002) 0.728

Pathology

- Stage IV (versus stage ≤ 3) 5.448 (1.932-15.357) 0.001

Postoperative characteristics

Length of stay at the hospital (days) 1.041 (1.004-1.0794) 0.031

Length of stay at ICU (≥ 5 days (n)) 1.016 (0.123-8.417) 0.988

Readmission to the hospital (n) 2.071 (0.702-6.107) 0.187

Complications (n) 2.752 (1.075-7.040) 0.035

- Clavien Dindo Score 1-2 (n) 2.269 (0.927-5.553) 0.073

- Clavien Dindo Score 3-4 (n) 1.445 (0.499-4.183) 0.498

Reoperation / reintervention (n) 1.497 (0.516-4.342) 0.457

Values are expressed as numbers (percentage) or median with inter quartile range. BMI, Body Mass Index; ASA, 
American Society of Anesthesiologists; ICU, Intensive Care Unit. OR, odds ratio; CI, 95% confidence interval.
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Readmissions
Thirty patients (13.5%) were readmitted to the hospital within 30 days following surgery. 
After readmission 83.3% of the patients survived the first year. Readmission was not as-
sociated with worse one-year survival (p=0.187; table 2).

independent risk factors for mortality at one year
All survivors of primary surgery were added to the logistic regression analyses with 
the outcome: mortality at one year. In univariate analysis ASA classification, Charlson 
Comorbidity Index, stage IV disease, length of stay at the hospital, and postoperative 
complications were associated with mortality at one year (table 2). ICU stay of more 
than 5 days, reoperations and readmissions were not associated with one year mortal-
ity. Variables added to the multivariate analysis were: ASA classification, stage IV disease 
and postoperative complications; Charlson Comorbidity Index and length of stay at the 
hospital were excluded from the analysis because of a high correlation with the other 
variables. For patients who survived the primary surgery, all three included parameters 
were independently associated with mortality at one year with an odds ratio of 5.716 
((95% CI 1.82-17.642), p=0.002) for stage IV disease; OR 4.112 ((1.308-12.930), p=0.016) 
for postoperative complications and 2.453 ((1.002-6.008), p=0.050) for ASA classification 
(table 3).

table 3. Multivariable logistic regression of factors associated with one year mortality

Variable Or (95% Ci) P-value

ASA classification (score) 2.453 (1.002-6.008) 0.050

Stage IV disease (yes) 5.716 (1.82-17.642) 0.002

Complication (yes) 4.112 (1.308-12.930) 0.016

OR, odds ratio; CI, 95% confidence interval.

disCussiOn

This is the first study to demonstrate that after discharge from the hospital after colorectal 
cancer surgery in elderly patients, 10% of the patients die within one year after discharge. 
Tumor stage, postoperative complications, and ASA classification were associated with 
worse one-year outcome in survivors of the early postoperative period. Patients who 
died during the early postoperative period all had high degree complications, whereas 
once they had survived this period one year survival was equal after high or low degree 
complications.
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Length of ICU stay was not associated with a worse outcome at one year. This indicates 
that if a patients survives prolonged ICU-stay, the prognosis for the next year is compa-
rable to others. However, no information about quality of life after (prolonged) ICU stay 
is known. A study by Montuclard et al. concluded that prolonged ICU stay (> 30 days) in 
elderly patients (≥70 years old) was associated with an acceptable quality of life (QoL)14, 
but emerging evidence suggests that (prolonged) ICU stay is associated with a decreased 
quality of life known as the Post-Intensive Care Syndrome (PICS).15-17

Dekker et al. demonstrated a slightly higher one-year mortality rate of 23.2% and 20.1% 
in elderly (≥ 75 years) colon respectively rectal cancer patients.5 Factors that were signifi-
cantly associated with an impaired one-year outcome in their study were male gender (in 
rectal cancer surgery), increased age, and tumor grade (in both colon and rectal cancer 
surgery). When patients survived the first year after surgery, survival was comparable for 
both the older and younger patients in both colon and rectal cancer surgery.5 In a study 
among patients of 70 years or older who underwent non-cardiac surgery, postoperative 
pulmonary and renal complications also proved to be independently associated with a 
decreased long-term survival and a hazard ratio of 2.41 and 6.07 (p<0.001), respectively.18

It has been demonstrated that elderly patients are more likely to be readmitted to the 
hospital compared with younger patients.19 Furthermore, readmission was found to be 
strongly associated with a higher one-year mortality rate with an adjusted OR of 2.44 (95% 
CI 2.25-2.65).20 The reasons for readmission were comparable with those in our study, but 
readmission was not associated with a worse one-year outcome in our study which only 
included elderly (unadjusted OR 2.07 (0.70-6.11), p=0.187).

The surgical treatment of colorectal malignancies in the aging population remains a for-
midable challenge, where the chances of a successful outcome with a good quality of the 
remaining life span need to be weighed against the risk of potential complications with 
a detrimental outcome. Present day informed consent procedures and shared decision 
making with patients and relatives require an optimal knowledge of factors influencing 
the outcome of surgical procedures. The management of the older patient requires a 
stepwise approach at different stages. In the preoperative stage an optimal risk assess-
ment is necessary either to decide to exclude the patient from surgery based on morbidity 
profiles, or to define the level of needed care tailored on patients’ clinical and physical 
status. An individualized prehabilitation program should guarantee an optimization of the 
preoperative nutritional and cardiopulmonary status. In the perioperative stage, state-of 
-the-art surgical and anaesthesiological techniques are obligatory and every effort should 
be put in the prevention, early detection and containment of perioperative complications. 
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Early identification of patients at risk for an adverse perioperative course is paramount 
importance. In patients with considerable comorbidity a multidisciplinary approach may 
be opted for to optimize the preoperative condition and to prevent (comorbidity-related) 
postoperative complications. A patient-tailored approach with special attention for peri-
operative care is essential in the elderly.

In this study we demonstrated that once the patient survives the colorectal surgery, albeit 
after reoperation or prolonged ICU care, survival during the first year after discharge is 
comparable to that of others. Complications after surgery predict an increased risk of 
death, but mainly due to cardiopulmonary reasons. The life of an elderly patient suffering 
from postoperative complications after colorectal surgery is worth fighting for.
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