
population, the very elderly (≥80 years of age as defined by 
the World Health Organization) may have a more hetero-
geneous health status; therefore, addressing the role and 
potential risks of colonoscopy in this population is complex. 
The net benefit of screening colonoscopy in the very elderly 
may be reduced because of the competing risk of mortality 
due to other diseases.4 Therefore, understanding the balance 
between the risks and benefits of screening colonoscopy 
and thereby making more informed decisions regarding the 
performance of screening colonoscopy is important in this 
population.5 This issue is now widely debated, after publica-
tion of the recent guidelines by the US Preventative Services 
Task Force, which advise against routine CRC screening in 
individuals aged 76−85 years and against any CRC screening 
in individuals older than 85 years.6

The rationale for the guidelines presented by the US 
Preventative Services Task Force is based on the results of 
a study by Zauber et al.7 who reported that the life years 
gained with screening colonoscopy decreased minimally 
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INTRODUCTION

Life expectancy has increased in Korea and in most other 
parts of the world, according to the World Health Organiza-
tion report.1 As the incidence of colorectal cancer (CRC) 
increases with age, screening colonoscopy plays a major 
role in the detection of CRCs in the elderly2 and as such, the 
number of screening colonoscopies performed in the elderly 
has dramatically increased.3 Considering the number of 
colonoscopy procedures performed is increasing in Korea, 
the issues regarding the performance of colonoscopy in 
the elderly are likely to increase further. Among the elderly 
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at an age of 85 years from that at an age of 75 years. In this 
study, authors used two modified Markov microsimulation 
models. However, both models were limited in that they 
were based on prevalence data for colorectal neoplasia ac-
quired before 1980 to eliminate the effect of CRC screening 
and did not consider the heterogeneity in life expectancy. 
In addition, most modeling studies attempting to define the 
cutoff age for colonoscopy screening are based on many un-
realistic assumptions. Therefore, whether clinicians should 
perform colonoscopy screening and when colonoscopy 
screening should be discontinued in the very elderly are on-
going controversial issues, and decisions in this regard seem 
to be based on clinical judgment, with frequent reliance on 
personal heuristics.

This review discusses some of the issues regarding the di-
agnostic yield and safety of colonoscopy in the very elderly. 

POTENTIAL EXTENSION IN LIFE EXPECTANCY

The primary point for consideration in adopting screening 
colonoscopy in the very elderly is the potential extension of 
life expectancy with screening colonoscopy.8,9 The Ameri-
can Geriatrics Society has cautions against cancer screen-
ing for individuals with short life expectancy.10 Prospective 
studies of the association between CRC and life expectancy 
are difficult to design, and therefore, a number of modeling 
studies have been undertaken to answer this difficult ques-
tion. Many of these studies did not report an encouraging 
extension in life expectancy with screening colonoscopy in 
the very elderly.7,11-13 Inadomi and Sonnenberg11 reported 
that screening colonoscopy resulted in a shorter expected 
lifetime in the elderly (70−74 years) than in younger patients 
(41 vs. 170 days). Lin et al.12 also showed that the mean ex-
tension in life expectancy was much lower in the very elderly 
than in young individuals (0.13 vs. 0.85 years). Screening 
colonoscopy in the very elderly resulted in only a 15% exten-
sion in life expectancy relative to the expected extension in 
life expectancy in younger patients. Along the same lines, 
Zauber et al.7 reported that the life years gained with screen-
ing colonoscopy showed a minimal reduction at an age of 85 
years from that at an age of 75 years. In a life-table analysis, 
Maheshwari et al.13 also showed that 80% of the maximal 
benefit of CRC screening was achieved until the age of 82. 
Although these modeling studies are based on data of life ex-
pectancy after CRC diagnosis in the general American popu-
lation, they support the hypothesis that the potential exten-
sion in life expectancy may be reduced in the very elderly. 
A plausible explanation for this is that the very elderly are 

more likely to die of other natural causes before death due 
to CRCs. For example, the expected number of deaths due 
to heart disease is almost 1.6 times the number of cancer 
deaths in very elderly men and almost 2.3 times the number 
in very elderly women according to cancer statistics.14 In 
a longitudinal cohort study, 212 patients aged 70 years or 
older with a positive fecal occult blood test were followed 
up for 7 years.15 Nearly 50% of patients who did not undergo 
colonoscopy died due to causes other than CRC within 5 
years. In this regard, those patients with the greatest gain in 
terms of life expectancy should be targeted for screening 
colonoscopy,9,10 and this procedure should be limited to the 
very elderly with substantial life expectancies. 

DIAGNOSTIC YIELD OF COLONOSCOPY 

As CRC is associated with aging, colonoscopy is expected 
to provide a higher diagnostic yield in the very elderly. How-
ever, reported diagnostic yields in this population are incon-
sistent.16,17 In a prospective study, colonoscopy provided a 
high diagnostic yield (50.9%) in very elderly patients (n=110) 
compared with young patients.16 In contrast, in a large retro-
spective study (n=1,112), colonoscopy was associated with a 
low diagnostic yield (13%) in very elderly individuals.17 In a 
retrospective study in the United Kingdom,18 316 colonosco-
pies were performed in patients aged 85 years. In this study, 
colonoscopy was able to identify problems that explained 
patients’ symptoms in 37% of cases and was able to detect 
CRC in 8.8% of the study population. In a retrospective 
study based on 922 African-American patients older than 75 
years,19 significant diagnostic findings were more frequently 
detected in the high-risk group than in the average-risk 
group, but were detected in only 10% of asymptomatic indi-
viduals. In this study, the diagnostic yield for CRC was much 
lower in asymptomatic individuals than in high-risk patients 
(0% vs. 5.4%, P=0.04). The limitations of previous studies on 
diagnostic yield in the very elderly includes small sample 
sizes,16 retrospective study designs,17,18 differing definitions 
of diagnostic yield, and differing indications for colonoscopy 
(screening vs. diagnostic).17,19 Moreover, unexpectedly, the 
prevalence of colorectal neoplasia peaked in the eighth de-
cade of life and declined thereafter (P=0.009).20 Loffeld et al.21 
also showed that the percentage of patients with CRC and 
polyps among the very elderly increases at a slow rate com-
pared to the increase in the percentage of the very elderly in 
the general population. These findings may further limit the 
value of colonoscopy in the very elderly population, espe-
cially in screening indications for asymptomatic cases. 
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For screening colonoscopy to be beneficial in the very el-
derly, CRC should be detected at an early stage. Population-
based colonoscopy screening data from Germany22 showed 
a stage shift, reflected by an increase in less-advanced stage 
disease and a decrease in advanced-stage disease 6 years af-
ter the implementation of screening colonoscopy. However, 
this finding may be limited by the lack of a causal relation-
ship between the observations and by a very low (2.8−3.3%) 
participation rate for screening colonoscopy. Specifically, the 
participation rate for screening colonoscopy was only less 
than 1% in the very elderly population, which limits the stage 
shift effect of screening colonoscopy in the very elderly. In 
another population-based, case-control study in Germany,23 
a reduced risk of CRC due to colonoscopy performed in the 
preceding 10 years was noted in the 652 very elderly pa-
tients as well as in the overall population, irrespective of age. 
Interestingly, this reduction in the risk of CRC due to preced-
ing colonoscopy was stronger for more advanced cancer, 
and no major difference was noted between CRC detected 
by screening and that detected incidentally or on the basis of 
symptoms. These findings raise the question about the pos-
sible benefits of screening colonoscopy in the very elderly. 

SAFETY OF COLONOSCOPY 

The issue of the safety of screening colonoscopy in the 
very elderly is an important one. In general, endoscopic 
procedures are safe in elderly (≥65 years) patients with 

complication rates similar to those in younger patients.24 A 
population-based analysis that examined Medicare claims 
estimated an increased perforation rate within 7 days of the 
procedure from 0.75 per 1,000 in patients aged 65−69 to 
2.95 per 1,000 in those aged 75 and older.25 More recently, a 
meta-analysis of 20 studies on elderly patients undergoing 
colonoscopy found that the very elderly were at an increased 
risk of perforation (incidence rate ratio, 1.7), cardiovascular 
and pulmonary complications (incidence rate ratio, 1.7), and 
total colonoscopy complications (incidence rate ratio, 1.8).5 
In this study, the very elderly had a 70% increased risk of 
complications compared to younger patients. Table 1 sum-
marizes the complication rates of colonoscopy in the very 
elderly in studies performed during the past 10 years.16-18,26-32 
The pooled complication rate of colonoscopy in the very 
elderly is 0−0.9%. The study on the Clinical Outcomes Re-
search Initiative National Endoscopic Database, including 
85 centers and more than 530 physicians,30 assessed the oc-
currence of the four most serious complications requiring 
hospitalization (perforation, postpolypectomy syndrome, 
bleeding, and diverticulitis) within 30 days of colonoscopy. 
Among 1,147 very elderly patients, 6 patients (0.5%) had 
complications directly or potentially related to colonoscopy. 
However, this study was limited by an overall enrollment of 
only 53% and the lack of follow up of all subjects for up to 30 
days, possibly resulting in the underestimation of complica-
tions. In addition, cardiovascular complications, which are 
one of the most important complications in the very elderly 

Table 1. Summary of Complications Associated With Colonoscopy in the Very Elderly (≥80 yr), as Reported in Studies Undertaken Over the Last 10 
Years

Study Study design Colonoscopies 
(n)

Complications 
n (%)

Conclusion: “Colonoscopy in the 
very elderly is….”

Arora and Singh16 (2004) Prospective 110 0 (0.0) Safe, effective, and highly diagnostic 

Syn et al.26 (2005) Prospective 247 1 (0.4) Safe and highly diagnostic 

Yoong et al.18 (2005) Retrospective (age ≥80 yr) 316 0 (0.0) Safe and highly diagnostic 

Duncan et al.17 (2006) Retrospective, cross-sectional 1,199 8 (0.6) Safe but not highly diagnostic

Tsutsumi et al.27 (2007) Prospective, cross-sectional 110 1 (0.9) Safe, effective, and highly diagnostic

Zerey et al.31 (2007) Retrospective (age ≥85 yr) 157 3 (1.9) Safe and highly diagnostic in cases with 
suggestive symptoms 

Arora et al.28 (2009) Retrospective, cohort (Medicaid) 35,227 42 (0.1) Associated with a low perforation risk, but an 
increasing risk with an increase in age

Warren et al.29 (2009) Retrospective, cohort (Medicare) 10,383 NM Associated with a low risk, but an increasing 
risk with an increase in age

Ko et al.30 (2010) Prospective, cohort (CORI) 1,147 6 (0.5) Safe 

Houissa et al.32 (2011) Retrospective (age ≥75 yr) 231 0 (0.0) Safe, well tolerated, and highly diagnostic

NM, not mentioned; CORI, Clinical Outcomes Research Initiative database. 
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group, were not assessed in this study.
Although many authors conclude that the colonoscopy is 

a safe procedure in the very elderly (Table 1), these conclu-
sions based on the complication rate of colonoscopy in the 
very elderly should be interpreted with caution. Most studies 
included a small number of patients16,27 or a large sample of 
administrative data, which may frequently lack details and 
be less appropriate for the identification of complications.28,29 
Furthermore, because colonoscopic complication rates are 
very low (approximately 0.1−0.5%),33 the detection of a sta-
tistically significant difference with a statistical power of 80% 
would require a sample size of more than 5,000, even if there 
were a five-fold increase in complication rates in the very el-
derly compared to younger patients.12 Therefore, published 
studies on the risks of colonoscopy in the very elderly may 
be underpowered because of a small sample size. When 
interpreting the large variation in the complication rates 
of colonoscopy in the very elderly, one must consider the 
differences in study design (retrospective vs . prospective), 
definitions of complications, data characteristics (Medicare 
vs. clinical data), study populations (screening vs . diagnos-
tic indications), and endoscopist specialty. As the risks of 
complications in the very elderly may offset the benefits of 
screening colonoscopy and the tolerability of complications 
may be considerably reduced in the very elderly, careful 
consideration of the risks and benefits must precede any at-
tempt at colonoscopy in the very elderly group. 

BOWEL PREPARATION 

Adequate bowel preparation is essential for complete 
colonoscopy, and the diagnostic yield of screening colonos-
copy in the very elderly may be compromised by poor bowel 
preparation.24 A recent review suggested that adequate 
bowel preparation is more difficult to achieve in the very el-
derly, regardless of compliance and the type of bowel prepa-
ration.9 The rate of poor bowel preparation for colonoscopy 
in the very elderly is reported to range widely from 3.6% to 
25.9%.17,27 Possible explanations for poorer bowel prepara-
tion in the very elderly include delayed gastrointestinal mo-
tility, a high rate of constipation, poor compliance, poor un-
derstanding of the preparation instructions, a high number 
of previous operations, and a high frequency of comorbid 
diseases.9 These factors for poor bowel preparation may de-
crease the completion rate in the very elderly. Variable, but 
low completion rates (52−95%) were reported in the very el-
derly.9 A retrospective study17 in the United Kingdom, based 
on 316 colonoscopies in patients aged 85 years, reported a 

completion rate of only 69%, primarily because of poor bow-
el preparation and severe diverticular disease. A prospective 
study34 comparing octogenarians and non-octogenarians 
also reported a significantly lower completion rate in octo-
genarians, mainly attributed to the quality of bowel prepara-
tion. As the importance of adequate bowel preparation in 
the very elderly cannot be overstated, careful consideration 
for adequate bowel preparation should be paid for the very 
elderly. 

THE GREATEST BENEFIT FOR THE MOST NUMBER 
OF INDIVIDUALS

Critical assessment of the appropriate indications for 
screening colonoscopy can help optimize the usage of colo-
noscopic resources. Medicare data suggest that the demand 
for colonoscopy has increased significantly over the past 
few years.3 Therefore, optimal use of the limited resources 
for colonoscopy is warranted. In 2002, the demand for 
screening colonoscopy in New Hampshire for patients aged 
more than 50 years was approximately twice the available 
capacity.35 According to the National Survey of Endoscopic 
Capacity performed by the Center for Disease Control and 
Prevention in the United States, only 40% of Americans at 
an average risk for CRC have been screened by any method 
within recommended intervals.19 The researchers estimated 
that it could take up to 10 years to screen the unscreened 
population using sigmoidoscopy or colonoscopy, depend-
ing on the proportion of the available capacity that is used 
for CRC screening. To catch up with the increasing demand 
of a limited resource, education on the appropriate use of 
screening colonoscopy may be important. As life expectancy 
in the very elderly varies widely, colonoscopy screening 
should be recommended for those with the highest potential 
gain in terms of life expectancy.10

With the current health-care system and the Confucian 
culture in Korea, restriction of screening colonoscopy on 
the basis of upper age criteria may rarely be imposed.8 For 
example, it may not be easy for colonoscopists to refuse the 
request for screening colonoscopy by very elderly patients. 
However, such individuals may make more intelligent deci-
sions if they are fully informed about the balance between 
the risks and benefits of screening colonoscopy as well as 
the possible alternatives (including no diagnostic work up at 
all).36 Colonoscopists should help the very elderly patients 
make the best informed decision while respecting the pa-
tient’s right to the final decision. 
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CONCLUSIONS

“Age is just a number” is a common line on advertisements 
in Korea. It is true that chronological age is not a sufficient 
basis for making decisions regarding colonoscopy screening 
in the very elderly. However, it is also true that major com-
plications related to colonoscopy, poor bowel preparation, 
and incomplete colonoscopy is more common in the very 
elderly. In this regard, screening colonoscopy for the very el-
derly may not be an ideal recommendation, considering the 
relatively low diagnostic yield and limited life expectancy. 
However, decision making regarding screening colonoscopy 
in the very elderly may require an individualized approach, 
with the risks and benefits for each patient being weighed 
according to the overall health status.
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