
Abstract. Aim: The aim of this study was to analyze the
influence of comorbidities and to compare the short-term
results of elective surgical resection of stage I-II colon
adenocarcinoma in elderly (≥65 years) versus younger
patients. Patients and Methods: Two groups of sex-matched
younger and older patients were compared: Group A: N=36,
median age 58 (range=43-65) years; and group B: N=67,
median age 73 (range=66-86) years. Results: Overall, 71
out of 103 (68.9%) patients had one or more comorbidities.
A greater number of older patients had an American Society
of Anesthesiologists (ASA) score >2 (p=0.004) and were on
multiple medications (polypharmacy) (p=0.016), but the
distribution of the other parameters was similar (p≥0.05).
Intra- and postoperative complications in group A vs. B
occurred in 25.0% vs. 26.9%, and 47.2% vs. 64.2%,
respectively (p≥0.05). Conclusion: Elderly patients with
colon cancer scheduled to elective surgical resection should
not be considered at increased risk of intra- or short-term
postoperative complications with respect to younger patients.
However, they require careful individual preoperative
evaluation because they are usually polypharmacy users and
have a higher ASA score. 

Colorectal cancer (CRC) is one of the most common types
of cancer in the world, with more than 1.4 million new
cases diagnosed yearly (1). In the USA and in the
European Union, the estimated CRC incidence is
approximately 41 and 44 cases per 100,000 people per
year, respectively (2, 3). CRC primarily affects the elderly
(≥65 years), who usually have several comorbidities,
potentially leading to several short- and long-term
operative complications (4). Unfortunately, since CRC is
quite uncommon in young people, most patients are
usually considered at increased risk compared to those
with other types of cancers. However, it is still unclear
whether the incidence of perioperative complications
differs between elderly and younger patients (5). The aim
of this study was to analyze the influence of comorbidities
and to compare the short-term results of curative surgery
in older versus younger patients with colon
adenocarcinoma, which accounts for approximately 95%
of cases of colon cancer (6). 

Patients and Methods

Design and study population. Our Institution’s database was searched
for medical records of patients with stage I-II (Dukes' A-B) colon
adenocarcinoma, according to the American Cancer Society staging
system (7), diagnosed and treated between 2013 and 2014. Patients
with advanced (stage III-IV) cancer, other histological type of tumor,
who required emergency surgery or had rectal cancer, were excluded
from the study. All selected patients (N=103) had undergone elective
surgical resection with curative intent at the same Institution. The
data collected included age, gender, comorbidities, intra- and
postoperative short-term (during the hospital stay) complications,
operative time, intraoperative bleeding and duration of the hospital
stay. There were 71 (68.9%) men and 32 (31.1%) women, with an
overall median age of 66 years (range=43-86 years). The study
population was divided into two groups of sex-matched patients
according to their age: Group A: younger (≤65 years), N=36
(34.9%), median age=58 (range=43-65) years; and group B: older
(>65 years), N=67 (65.1%), median age=73 (range=66-86) years.
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The conditions that patients had before surgery potentially affecting
results were considered comorbidities and are reported in Table I.  

Statistical analysis. The comparisons of distributions of
dichotomous variables between groups were evaluated using the
chi-squared (χ2) test and contingency tables, or the Fisher exact
probability test when expected cell frequencies were 5 or less.
Assuming that the data were not normally distributed, the Mann-
Whitney U-test was used to compare continuous variables. A p-
value of less than 0.05 was considered statistically significant. 

Results

The gender distribution between groups was the same
(p=0.718). Overall, 71 (68.9%) patients had one or more
comorbidities, as reported in Table II. A significantly greater
(p<0.05) number of older patients had an American Society of
Anesthesiologists (ASA) score >2, and were on multiple
medications (polypharmacy). A weak non-significantly
increased incidence of both cardiovascular (p=0.088) and
chronic neurological (p=0.058) disorders was observed in
patients of group B, but the distribution of the other parameters
was similar (p≥0.05). Thus, the two groups were homogeneous
with regard to the majority of comorbidities, excluding ASA
score and polypharmacy. Overall, intraoperative complications
occurred in 25.0% of group A and 26.9% of group B patients,
while postoperative complications occurred in 47.2%and
64.2% patients, respectively (Figure 1). The single
complication rates did not differ significantly (p≥0.05) between
younger and older patients (Table III). Both operative time
(151±35 vs. 166±41 min, p=0.066) and postoperative hospital
stay (7.2±1.8 vs. 8.1±2.6, p=0.067) were shorter in group A,
but the difference was not significant (p≥0.05). Similarly,
intraoperative bleeding (81±27 vs. 95±42 mL, p=0.074) was
slightly reduced but without statistical significance. 

Discussion

In patients with CRC undergoing elective surgery, the rate of
postoperative complications ranges widely, approximately
from 33% to 57% (11-14). According to a cumulative
review, the most frequent complications were prolonged
ileus, pneumonia, and urinary tract infections, while the main
risk factors were age, male gender, ASA score, and
malnutrition (15). In patients taking anticoagulants, including
vitamin K antagonists, several concomitant factors may lead
to an increased risk for major hemorrhage (16). More recent
studies report other predictors, including cancer stage,
operative time, and blood loss (13, 14). The presence of
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Table I. Definitions and source of definition of comorbidities. 

Comorbidity                                                         Definition and source

American Society of Anesthesiologists              ASA Physical Status Classification System. Available at: 
(ASA) score                                                          https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system
Anticoagulation therapy                                       The use of drugs (i.e. warfarin) to reduce clot formation in the blood and to maintain the 
                                                                               International Normalized Ratio within the individual therapeutic range, usually from 2 to 3
Cardiovascular disorders                                      Arterial hypertension, coronary artery diseases, silent ischemia, angina, heart failure, 
                                                                               arrhythmia, and peripheral arterial diseases
Chronic neurological disorders                            Cerebrovascular diseases, senile dementia, Alzheimer’s and Parkinson’s diseases, 
                                                                               amyotrophic lateral sclerosis, Huntington’s disease, and multiple sclerosis
Chronic obstructive pulmonary diseases             Chronic bronchitis, emphysema, refractory asthma, and some forms of bronchiectasis
Diabetes mellitus                                                  The American Diabetes Association (8) 
Liver failure                                                          Child-Pugh score B or C. According to Albers et al. (9) 
Renal failure                                                          Stage ≥2 chronic renal failure (glomerular filtration rate ≤60 ml/min/1.73 m2) 
                                                                               according to The Renal Association. Available at: http://www.renal.org/information-resources/
Smokers                                                                 Patients smoking more than 1-2 cigarettes per day
Polypharmacy                                                        The use of multiple medications not all necessary. According to Maher et al. (10) 

Figure 1. Rates of comorbidities and complications in the two groups
of patients. 



chronic pulmonary diseases is a risk factor for intraoperative
complication but does not affect postoperative results,
although usually prolonging hospital stay (17). In this study,
the main intraoperative complication occurring in patients
with rectal cancer was spleen injury. In elderly patients with
CRC, a lack of cardiovascular comorbidities does not reduce
the occurrence of postoperative complications, but a higher
ASA grade significantly affects their recovery rate and
mortality (18, 19). Older patients may have more infective
complications with respect to younger ones, but laparoscopic

surgery significantly reduces the morbidity rate and amount
of blood loss (13, 14, 20).

Conclusion

We conclude that older patients (>65 years) with colon
cancer scheduled for elective surgical resection should not
be considered at increased risk of intra- or short-term
postoperative complications with respect to younger patients.
However, the elderly require careful individual preoperative
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Table II. Comorbidity rates in the overall study population and in the two groups of patients. 

Comorbidity                                                           Overall          Group A (≤65 years)         Group B (>65 years)            RR (95% CI)             p-Value‡

Anticoagulation therapy                                         26.2%                      16.7%                                31.3%                     1.21 (0.97-1.51)              0.106
ASA score >2                                                          34.9%                      20.0%                                44.8%                     1.51 (1.16-1.96)              0.004
BMI>25 kg/cm2                                                      14.6%                      16.7%                                13.4%                     0.96 (0.81-1.14)              0.654
Body weight loss >10%                                         12.6%                      11.1%                                13.4%                     1.03 (0.88-1.19)              0.770
Cardiovascular disorders                                        33.0%                      22.2%                                38.8%                     1.27 (0.98-1.65)              0.088
Type 1 or 2 diabetes mellitus                                 16.5%                      13.9%                                17.9%                     1.05 (0.88-1.25)              0.603
Liver/renal failure                                                   15.5%                      13.9%                                16.4%                     1.03 (0.87-1.22)              0.740
Chronic neurological disorders                              14.6%                       5.6%                                 19.4%                     1.18 (1.02-1.35)              0.058
Chronic obstructive pulmonary diseases               15.5%                      11.1%                                17.9%                     1.08 (0.92-1.27)              0.362
Smokers                                                                   18.4%                      22.2%                                16.4%                     0.93 (0.76-1.14)              0.473
Polypharmacy                                                         49.5%                      33.3%                                58.2%                     1.59 (1.11-2.30)              0.016
None                                                                        31.1%                      41.7%                                25.4%                     0.78 (0.57-1.06)              0.088

BMI: Body mass index, RR: relative risk, CI: confidence interval. ‡Between groups. 

Table III. Intra- and postoperative short-term complications (%) in the overall population and in the two groups of patients. 

Complication                                                          Overall          Group A (≤65 years)         Group B (>65 years)            RR (95% CI)             p-Value‡

Intraoperative                                                                                                                                                                                                                 
Bowel injury                                                            2.9%                        2.8%                                  3.0%                      1.00 (0.93-1.07)              0.720
Splenic injury                                                           4.9%                        5.6%                                  4.5%                      0.99 (0.90-1.07)              0.598
Ureter/bladder injury                                               1.9%                        2.8%                                  1.5%                      0.98 (0.93-1.05)              0.579
Serious bleeding*                                                    2.9%                        5.6%                                  3.0%                      1.00 (0.93-1.07)              0.720
Other complication                                                  6.8%                        5.6%                                  7.5%                      1.02 (0.92-1.13)              0.532
None                                                                       73.8%                      75.0%                                73.1%                     0.93 (0.47-1.85)              0.841

Postoperative                                                                                                                                                                                                                  
Anastomotic leak                                                     9.7%                        8.3%                                 10.4%                     1.02 (0.90-1.16)              0.513
Pneumonia/pleural effusion                                   27.2%                      11.1%                                20.9%                     1.12 (0.95-1.33)              0.213
Sub-ileus                                                                  7.8%                        5.6%                                  8.9%                      1.04 (0.94-1.16)              0.423
Sepsis                                                                       2.9%                        2.8%                                  3.0%                      1.00 (0.93-1.07)              0.720
Surgical site infection                                              9.7%                       11.1%                                11.9%                     1.01 (0.87-1.17)              0.587
Urinary tract infection                                              18.4                          13.9                                    20.9                       1.09 (0.91-1.30)              0.383
Other complication                                                   12.6                           8.3                                     14.9                       1.08 (0.94-1.24)              0.376
Reoperation                                                                3.9                            2.8                                      4.5                        1.02 (0.94-1.10)              0.563
None                                                                          41.7                          52.8                                    35.8                       0.74 (0.50-1.09)              0.096

RR: Relative risk, CI: confidence interval. *Requiring intraoperative blood transfusion. ‡Between groups. 



evaluation when they have more than one comorbidity
because they are usually users of multiple medications, and
may more frequently have a higher ASA score. 
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