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Abstract
Background Colorectal cancer is one of the commonest malignancies in the elderly and, as such, is a major cause of
morbidity and mortality. There is no consensus yet if age itself is a risk factor for adverse outcome after colectomy. The
aims of the study were to evaluate the impact of age on operative results of right colectomy for cancer and to define factors
that influence the postoperative mortality in octogenarians.
Methods Data of all patients who underwent right colectomy for colon cancer between January 2001 and December 2006 were
collected retrospectively. Patients were divided into two groups: those who were 80 years and older and those who were less
than 80 years old. Analysis included patients’ demographics, comorbidities, American Society of Anesthesiologists class,
functional status, mode of presentation, stage of disease, length of hospital stay, postoperative morbidity, and mortality.
Results A total of 124 consecutive patients with right colon cancer were operated. Control group included 84 patients less
than 80 year old. Study group included 40 patients 80 years or older. In Cox multivariate regression analysis, poor
functional status and emergent surgery were independent factors for postoperative mortality.
Conclusions There was no significant difference in the outcome of elective right colectomy between elderly patients and
their younger counterparts. Operative mortality of emergency surgery was significantly higher in octogenarians. Emergent
setting and poor functional status are major risk factors for postoperative mortality.

Keywords Right colectomy . Octogenarians .

Colorectal cancer . Elderly . Mortality

Introduction

Life expectancy in Western world is increasing and as a
result, the elderly represent a rapidly growing sector in
industrialized countries.1,2

Colorectal cancer (CRC) is one of the commonest
malignancies in the elderly and, as such, is a major cause
of morbidity and mortality. The proportion of elderly
patients undergoing surgery for CRC is rising steadily, as
surgical resection remains the primary therapy whenever
possible, either for cure or to avoid late complications, such
as obstruction or perforation.

Elderly patients are considered to be a different popula-
tion group compared to younger patients because of higher
incidence of comorbidity, poorer functional status, and
increased likelihood to present with more advanced disease
and as emergency.

Some authors have shown that the effectiveness of
treatment of colonic cancer in the elderly is similar to that
of younger patients.3–6 Nevertheless, there is no consensus
yet if age itself is a risk factor for adverse outcome after
colectomy.

In this study, we attempted to decrease the surgical
variability by limiting our study population only to patients
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who had right colectomy as a procedure that anatomically is
well defined. The phenomenon of proximal migration in the
distribution of colon cancer is consistent with recent
literature,7,8 and as a result, right colectomy is one of the
most common types of resection. However, there are no
studies addressed the outcome of right-side colonic resec-
tion in elderly.

The aims of the study were (a) to evaluate clinical
manifestations of right-side colon cancer as compared to
younger patients, (b) to evaluate the impact of age on
operative results of right colectomy for cancer, and (c) to
define factors that influence the postoperative mortality in
elderly patients.

Patients and Methods

Data of all patients who underwent right colectomy for
colon cancer at the Department of Surgery, Kaplan Medical
Center between January 2001 and December 2006 were
collected retrospectively.

Patients were divided into two groups: a study group of
those who were 80 years and older and a control group of
patients who were less than 80 years old. Analysis included
patients’ demographics, comorbidities, American Society of
Anesthesiologists (ASA) class,9 functional status, mode of
presentation, stage of disease, length of hospital stay, and
postoperative morbidity and mortality.

Right colectomy was defined as any resection extending
from the cecum to, but without, the splenic flexure.
Resections were designated as emergent in patients who
had been admitted with obstructed or perforated right colon
cancer and were operated within 24 h of admission. Primary
anastomosis was performed in all patients. Postoperative
complications were classified as major surgical complica-
tions and major general complications, including infectious
complications. Major surgical complications were defined
as anastomotic leakage or any complication required
relaparotomy. Major general complications included cardio-
vascular complications (myocardial infarction, cardiac
rhythm disturbances, heart failure, cerebral infarction, or
pulmonary embolism), respiratory failure, or renal failure.
Infectious complications included pneumonia and sepsis.

Postoperative mortality was defined as any in-hospital
death or death occurring within 30 days after operation.
Patients preoperative functional status was assessed using
Karnofsky Performance Status Scale10 and defined as poor
when Karnofsky score was equal or below 40, i.e., patient
who is unable to care for himself; requires equivalent of
institutional or hospital care.

Data was analyzed using an “Statistical Package for the
Social Sciences” (version 11 for Windows) statistical
program. All statistical evaluations were carried out in an

explorative sense. The chi-square or Fisher exact tests were
used for comparison of categorical variables between the
groups. Cox multivariate analysis was used to identify
independent factors for postoperative mortality.

Results

A total of 124 consecutive patients with right colon cancer
were operated.

Study group included 40 patients who were 80 years or
older (median age 83.4, range 80–94). Control group
included 84 patients who were less than 80 year old
(median age of 68.6, range 39–79).

A comparison of preoperative data of both groups is
summarized in Table 1.

The incidence of comorbidities was significantly higher
among the elderly patients (80% and 55% respectively, p<
0.01). Nine patients (23%) in the elderly group were
classified as ASA score 3–5 as compared to six patients
(7%) in the younger patients’ group ( p<0.01). Thirty-two
percent of patients in the elderly group had poor functional
status as compared to 8% in the younger group ( p<0.05).
Emergency surgery was performed in 30% of elderly
patients compared to 9.5% in the younger group ( p<
0.01). There was no difference between the groups in tumor
stage at presentation.

The overall postoperative mortality rate was 10% in the
elderly group and 3.5% in the younger cohort ( p<0.01). In
the elderly group, all mortality cases were in emergency
setting. In the younger cohort, two mortality cases were in
emergency setting and one death occurred after elective
surgery because of acute myocardial infarction.

Postoperative major complications were recorded in
27.5% in the elderly cohort compared with 17.8% in the
younger group (NS), although general complications
(pulmonary, cardiovascular, and urinary infection) were
more frequent in the elderly (Table 2). There was no

Table 1 A Comparison of Patients Characteristics Between Study
Group (Patients 80 Years and Older) and Control Group (Patients Less
Than 80 Years Old)

Control group
age<80

Study group
age≥80

p value

N 84 40
Median age (range) 68.6 (39–79) 83.4 (80–94)
M/F ratio 1 1.08 NS
Comorbidities 46 (55%) 32 (80%) 0.0001
ASA score 3–5 6 (7%) 9 (23%) 0.0001
Poor Functional status 7 (8%) 13 (32%) <0.05
Emergency Surgery 8 (9.5%) 12 (30%) <0.001
Stage C of disease 25 (29.7%) 13 (32%) NS
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anastomotic leak requiring reoperation or demonstrated on
CT scan.

The influence of age, tumor stage, ASA grade, comor-
bidities, emergency operation, and functional status on
postoperative mortality were evaluated using multivariate
Cox analysis. Emergent setting and poor functional status,
but not age by itself, have been identified as independent
risk factors for postoperative mortality (Table 3).

Discussion

CRC, the third leading cause of cancer death worldwide,
represents 10% of cancer diagnoses and deaths.11 CRC is
primarily a disease of the elderly.12 Age is a major risk factor
for the development of CRC, with the incidence of carci-
nomas increasing with advanced age.13

Western population is aging, and as a result, there is a
rapidly expanding cohort of octogenarians. Therefore, the
medical and societal burdens of CRC will only worsen over
the coming decades.

Elderly patients form a highly heterogeneous group. Their
general physical status varies, and numerous comorbidities
are common. Some studies report age to be an independent
predictor of poor outcome in patients with CRC.14,15 As a
matter of fact, the relationship of age to outcome after
surgery for CRC is complex and multifactorial.

Previous studies have demonstrated an age-related right
shift of CRC.7,13,16 Thus, the incidence of right-side colon
cancer is increasing with age.

Current studies designated to evaluate outcome of
colorectal surgery in aged population include patients
undergoing operations for both right and left colon malig-
nancies. Our study is dedicated solely to outcome of right
colectomy.

Some studies have found that the older the patient at the
time of surgery, the more advanced the tumor stage is likely
to be.17 This study has not revealed any significant
difference in tumor’s stage between the groups. However,
acute presentation because of obstruction or perforation was
more frequent in the elderly group, with emergency surgery
performed in 30% of elderly patients compared to 9.5% in
younger cohort, similar to previous studies reports.18,19

This may be attributed to the shift of cancers to the right in
older patients, which might contribute to delay in presen-
tation and diagnosis. This speculation along with the
observation from other studies that the elderly apply late
for medical help20,21 only emphasizes the importance of
screening colonoscopy. Other CRC tests, such as virtual
colonoscopy or stool-based molecular testing, have the
potential to become important screening tests for elderly in
the future.22

Although ASA class is an important predictor of
perioperative morbidity and mortality, our study has not
found chronologic age or high ASA score to be an
independent risk factor of mortality. These data come in
line with other studies that found the functional status of the
patient to be a better predictor of outcome after surgery for
CRC, making ASA scoring alone too imprecise as an
instrument for treatment decisions.

Postoperative morbidity rate was higher in the elderly
group (27.5% vs. 17.8%), but there was no statistical
significance. Although major general complications were
observed more frequently among the elderly group, specific
surgical postoperative complications did not differ according
to age. Primary anastomosis was done in all patients
including those in emergent setting. As there was no
evidence of anastomotic leak in our study, it appears that
the present management of emergency right colectomy with
primary anastomosis should continue to be the treatment of
choice for obstructing or perforated carcinomas of the right
colon. Thus, in surgical treatment of CRC in the elderly, the
main problem is not surgery itself, but rather the preoperative
and postoperative care which should be optimized to reduce
the rate of postoperative complications and mortality.

Table 2 A Comparison of Postoperative Morbidity and Mortality
Between Study Group (Patients 80 Years and Older) and Control
Group (Patients Less Than 80 Years Old) Using Univariate Analysis

Control
Group

Study
Group

p value

Hospital stay (days
mean±SD)

7.6±2.2 7.5±3.8 NS

Postoperative mortality 3 (3.5%) 4 (10%) 0.001
Postoperative complications
Pulmonary 2 (2.4%) 2 (5%)
Cardiovascular 1 (1.2%) 2 (5%)
Urinary tract infection 2 (2.4%) 2 (5%)
Surgical site infection 5 (5.9%) 1 (2.5%)
Sepsis 2 (2.4%) 1 (2.5%)
Burst abdomen 0 1 (2.5%)
Small bowel obstruction 3 (3.6%) 2 (5%)
Total 15 (17.9%) 11 (27.5%) NS

Table 3 Cox Multivariate Analysis of Risk Factors Associated with
Postoperative Mortality

Factor Relative risk p value

Age<80 vs. ≥80 1.384 0.16
ASA score 1–2 vs. 3–5 1.421 0.08
Emergency vs. elective surgery 3.971 <0.001
Normal vs. poor functional status 4.210 <0.001
Tumor stage C 2.279 0.11
Cardiovascular comorbidities 2.065 0.09
Pulmonary comorbidities 1.969 0.23
Renal comorbidities 1.480 0.15
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Furthermore, thanks to advances made in surgical technique,
anesthetic procedures, and postoperative medical care,
modern surgery carries less risk for elderly patient.

Emergency surgery because of obstructed or perforated
CRC in the elderly is associated with clearly higher
postoperative morbidity and mortality rates than elective
surgery.

Overall mortality was 10% in the elderly group,
compared to 3.5% in younger patients. All mortality cases
in the elderly group were in emergent setting. This finding
comes in concordance with results of other studies that
emphasize the strong negative influence of emergency
surgery on the outcome.23–25 The reason for this is the
diminished physical status of the patient, and nonoptimal
preoperative preparation of the patient. Therefore, physi-
cians should see the uttermost importance in bringing the
elderly patient to elective surgery.

Numerous studies have shown that the age-corrected
survival rate of elderly patients is comparable with that of
younger ones.26–28 Thus, despite concomitant diseases that
elderly patients may have, the cancer-specific survival after
surgery seems to be similar to that of younger patients.

We recognize that there are limitations to this study
design because of its retrospective nature, which may affect
the validity of the conclusions. Our study is single
institution, and therefore, the total number of patients is
rather small, but we reduced some of the bias by choosing a
homogenous group of right-side colon cancer only. Further
prospective multi-center studies will provide a stronger
validity to these findings.

Conclusions

There was no significant difference in the outcome of
elective right colectomy between the elderly patients and
their younger counterparts:

& Operative mortality of emergency surgery was signifi-
cantly higher in octogenarians.

& Emergent setting and poor functional status are major
risk factors for postoperative mortality.
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