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Abstract:
Objectives: Colonoscopy is the first-line modality to examine the colon even in the very elderly but may

have an increased risk of complications. This study aimed to evaluate the efficacy and safety of colono-

scopy in the very elderly. Methods: Patients �85y old, who underwent colonoscopy between September

2010 and August 2012 in two tertiary-care hospitals in Japan were enrolled. Main outcome measures were

cecal intubation rate, detection rate of adenomas and cancers, treatment, adverse events, and long-term out-

comes. Results: A total of 207 colonoscopies were performed in 177 patients (females 72, males 105; maxi-

mum age 95 years). Of these, 202 attempted to reach the cecum, with success in 92%. Excluding patients

with known colorectal neoplasms, invasive cancers were detected in 12%, including T1 lesions in 2% and T

2 or deeper in 9%. No cancers were detected in patients referred for surveillance or mild abdominal symp-

toms. Cancers were found in 25% of patients with positive fecal immunochemical tests, 22% with altered

bowel habits, 21% with anemia, and 18% with hematochezia. Treatment of 29 patients with cancer included

surgery in 22, endoscopic resection in two and no treatment (due to comorbidities) in five. There were no

complications. During 730 days (mean) of follow up, 27 patients died but only three died from recurrent

colorectal cancer. Conclusions: Colonoscopy for patients aged �85 years is safe. A relatively high detection

rate of cancers was found, and most were treatable and even curable. (UMIN000018575)
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Introduction

Colorectal cancer (CRC) is a second leading cause of

cancer deaths in Japan. Colon screening with colonoscopy

has been shown to prevent the development of CRC by al-

lowing the excision of pre-malignant lesions and subse-

quently reduced the number of deaths due to colon cancer1,2).

Therefore, average risk adults are recommended to undergo

colon screening test beginning at age 50 in the US3,4). In

contrast, cancer screening in the elderly is controversial.

Since the incidence of CRC increases with age5-7), a greater

number of CRCs would be detected if patients aged 85

years or older undergo colonoscopy. However, studies have

demonstrated that the increase in life expectancy is much

lower in the very elderly than in younger individuals8,9).

Colonoscopy in the very elderly has lower efficacy for in-

creasing life expectancy, and the benefits may be out-

weighed by increased risk. This is partially attributed to the

fact that the elderly are more likely to die of other causes

before dying from CRC. Indeed, 46% patients with a posi-

tive fecal occult blood test without follow-up colonoscopy

died of other causes within five years10).
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Due to a long redundant colon, total colonoscopy in the

very elderly is difficult. Subsequently, a significant concern

when performing colonoscopy in the very elderly is a poten-

tially increased risk of complications11,12). Cardiopulmonary

complications are the most common adverse events and the

incidence is related to the level of sedation, presence of

comorbidities, and prolonged procedure time. In addition,

both perforation and bleeding are reported to be more com-

mon in the elderly11,12). In contrast, some reports have shown

that colonoscopy in the very elderly can be performed safely

and successfully13-15). CT colonography has shown to be

similar detection rate for advanced neoplasia compared with

optical colonoscopy16). From the viewpoint of safety, CT

colonography is an alternative to colonoscopy in the very

elderly17), but a significant weakness of this modality is the

inability to resect colorectal polyps during the procedure.

Therefore, elderly patients with polyps must undergo

colonoscopy for resection, or to confirm the diagnosis.

According to the latest statistics (2014) published by the

Japanese Government, life expectancy at age 85 is 6.24

years in men and 8.35 years in women18). In the US, the life

expectancy at 85 year of age was 5.9 years in men and 6.9

years in women19). It is somewhat surprising that life expec-

tancy at age 85 is greater than five years in both Japan and

in the US. These data suggest that colonoscopy may be

beneficial even in the very elderly, provided that short-term

outcomes, such as the occurrence of adverse events relating

to colonoscopy is as low as that in younger patients. To

evaluate the efficacy and safety of colonoscopy in patients

aged 85 years and older, we conducted a multicenter retro-

spective study in Japan.

Methods

Trial design

This is a retrospective review of patient data from two

tertiary-care hospitals (Aizu Medical Center, Medical Center

East) in Japan. Prior to commencement, the study was ap-

proved by the Institutional Review Board of Fukushima

Medical University (No. 1987) and was registered with the

University Hospital Medical Information Network (UMIN

000018575). All the data were collected by December 2015.

The STROBE (Strengthening the Reporting of Observational

Study in Epidemiology) guidelines were followed in report-

ing this study.

Subjects

Patients aged 85 years and older who underwent colono-

scopy from September 2010 to August 2012 in two tertiary-

care hospitals were enrolled. Information, including long-

term outcomes was obtained from medical records and tele-

phone interviews in November 2014. In all the three hospi-

tals, the first-line screening test for the colon in sympto-

matic patients, including positive FIT, was colonoscopy with

lavage bowel preparation. Patients with a performance

status20) of 0 or 1 were included. For bowel preparation, pa-

tients normally took 2 liters of polyethylene glycol solution

or 1.8 liters of magnesium citrate solution on the day of the

examination, after receiving sodium picosulfate on the previ-

ous day. An overwhelming majority of the elderly patients

took polyethylene glycol in the hospital, and were moni-

tored for adverse events related to the bowel preparation. Pa-

tients who underwent emergency colonoscopy and did not

undergo bowel preparation were not included in this study.

Colonoscopy

Due to the risk of respiratory or cardiovascular complica-

tions, most of the patients did not undergo sedation during

colonoscopy. When the patients complained of severe ab-

dominal pain or discomfort during colonoscopy, diazepam or

midazolam was administered with routine continuous moni-

toring of electrocardiogram and arterial saturation. Standard

instruments with narrow band imaging or blue laser imaging

are usually used; however, the pediatric colonoscope is used

for patients of small stature, patients with post-operative ad-

hesions or multiple diverticula. Chromoendoscopy was ap-

plied if necessary.

Colonoscopic procedures were started in the left lateral

position. To prevent intestinal peristalsis, scopolamine butyl-

bromide or glucagon was administered. During insertion,

position change and abdominal compression were applied if

the instrument failed to advance or became a loop. Cecal in-

tubation was defined as passage of the tip of the colono-

scope to a point proximal to the ileocecal valve with ade-

quate visualization of the cecum and the appendix orifice.

Outcome measures

The outcome measures assessed include cecal intubation

rate, reasons for incomplete colonoscopy, occurrence of ad-

verse events related to colonoscopy, detection rate of adeno-

mas and cancers, treatment, and long-term outcomes. Ad-

verse events related to colonoscopy were rated by the occur-

rence of perforation, bleeding or cardiopulmonary complica-

tions (e.g., myocardial infarction, pneumonia) within 2

weeks after the procedure. For histologic classification, so-

called “cancer in situ (Tis)” was defined as “adenoma with

high grade dysplasia.” All the data were retrospectively col-

lected from patient records.

Statistical analysis

The detection rate was calculated along with 95% confi-

dence intervals (CI) using the Clopper-Pearson method and

expressed as “proportion [95% CI lower, 95% CI upper].”

When calculating the detection rates for adenomas and can-

cers, patients referred with the diagnosis of colorectal cancer
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Figure　1.　Flow diagram of study participants. 

Table　1.　Patent Demographics at Colonoscopy.

Gender N

Female  81 (39%)

Male 126 (61%)

Age, years

Mean ± standard deviation 86.9 ± 2.0

85-89 188 (91%)

90-94 17 (8%)

≥95  2 (1%)

ASA physical status

Class 1  26 (13%)

Class 2 137 (66%)

Class 3  44 (21%)

Indication for colonoscopy

Surveillance after resection  67 (32%)

Mild abdominal symptoms  30 (14%)

Altered bowel habits  25 (12%)

Positive FIT  25 (12%)

Hematochezia  20 (10%)

Anemia  20 (10%)

Examination prior to surgery 11 (5%)

Endoscopic treatment  9 (4%)

Twenty-one patients underwent colonoscopy twice. Two 

underwent colonoscopy three times, and three underwent 

colonoscopy four times.

ASA: American Society of Anesthesiologists

FIT: fecal immunochemical test

were excluded from the analysis. The overall survival was

calculated as the period from the date of initial colonoscopy

until the date of death due to any cause, or last follow-up.

The overall survival times were estimated by the Kaplan-

Meier method. All the statistical analysis was performed

with Stata 13.0 (Stata Corp., TX, US).

Results

Patient demographics

A total of 7438 colonoscopy procedures were performed

in two tertiary-care hospitals. Procedures on patients 84

years old and younger were excluded from the analysis, and

the remaining 211 (2.8%, 211/7438) procedures reviewed.

Four emergency procedures in patients with sigmoid volvu-

lus were excluded, and 207 procedures analyzed (Figure 1).

A total of 207 procedures were performed in 177 patients.

Twenty-one patients underwent colonoscopy twice, two un-

derwent colonoscopy three times, and three patients under-

went the procedure four times. Table 1 shows patient demo-

graphics at the time of undergoing colonoscopy for the 207

procedures. The mean age was 86.9 years and the oldest age

was 95 years. The majority of patients were American Soci-

ety of Anesthesiologists (ASA) physical status class 2, and

21% were class 3. Surveillance colonoscopy after previous

resection by endoscopy or surgery accounted for 31% of the

procedures. Examination for mild abdominal symptoms (e.

g., abdominal distention, bloating, pain), positive FIT, hema-

tochezia or anemia found during routine evaluation ac-

counted for over 50% of procedures, and the remainder

were done for various reasons, including previous endo-

scopic therapy or examination prior to surgery.

Colonoscopy

A total of 144 (70%) procedures were performed without

sedation, and 63 procedures were performed with conscious

sedation. Of the 207 procedures, 202 were intended to reach

the cecum. Cecal intubation was achieved in 185 (92%) pro-

cedures and failed in the remaining 17. Reasons for incom-

plete colonoscopy were poor bowel preparation in six,

stenosis due to cancer in five, long redundant colon with

fixation in three, and severe diverticulosis in three. Compli-

cation rate related to colonoscopy was 0.0% (0/207).

Adenoma/cancer detection

Twenty-one patients received multiple times of colono-

scopy. The detection rates were calculated based upon the

most significant lesion detected in the initial colonoscopy. In

addition, patients referred for treatment of colorectal neopla-

sia were excluded from the calculation. In a total of 163 pa-

tients, adenoma detection rate was 48% [40, 56], cancer de-

tection rate was 12% [7, 17], and total detection rate, in-

cluding adenoma and cancer was 59% [51, 67]. Table 2

shows the adenoma/cancer detection rates according to the

indications. Relatively high detection rates of adenomas

were observed for all the indications although adenomas

with high grade dysplasia were detected only in patients

with positive FIT, altered bowel habits, or anemia.

In contrast, there was an apparent trend in the cancer de-
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Table　2.　Adenoma/Cancer Detection Rates by Indication.

Indication Adenoma Cancer Overall 

(adenoma+cancer)All LGD HGD All T1 T2 or deeper

All indications (n=161) 48% [40, 56] 44% [36, 52] 4% [1, 8] 12% [7, 17] 2% [1, 6] 9% [5, 14] 59% [51, 67]

Surveillance after resection 

(n=53) 

51% [37, 65] 51% [37, 65] 0% 0% 0% 0% 51% [37, 65]

Mild abdominal symptoms 

(n=25) 

60% [39, 79] 60% [39, 79] 0% 0% 0% 0% 60% [39, 79]

Positive FIT (n=24) 54% [33, 74] 42% [22, 63] 13% [3, 32]  25% [10, 47] 8% [1, 27] 17% [5, 37] 79% [58, 93]

Altered bowel habits (n=23) 39% [20, 61] 35% [16, 57]  4% [0, 22] 22% (5/23) 4% [0, 22] 17% [5, 39] 61% [39, 80]

Anemia (n=19) 42% [20, 67] 32% [13, 57] 11% [1, 33] 21% [6, 46] 0% 21% [6, 46] 63% [38, 84]

Hematochezia (n=17) 29% [10, 56] 29% [10, 56] 0% 18% [4, 43] 6% [0, 29] 12% [1, 36] 47% [23, 72]

LGD: low grade dysplasia; HGD: high grade dysplasia; FIT: fecal immunochemical test

Detection rates were calculated based upon the most significant lesion detected in the initial colonoscopy. In addition, patients referred for treatment of 

colorectal neoplasia were excluded from the calculation.

tection rate. No cancer was detected in patients who under-

went colonoscopy for surveillance or mild abdominal symp-

toms; however, cancer was detected in approximately 20%

of patients who had a positive FIT, altered bowel habits,

anemia or hematochezia, in almost equal proportions. The

overall detection rates, including adenomas and cancer were

similar (approximately 50% or greater) regardless of the in-

dication.

Treatment

Of the 207 procedures performed, endoscopic resection

was performed for low-grade adenoma in 33, high-grade

adenoma in 15 and T1 cancer in two. Regarding low-grade

adenoma, cold biopsy (n=10, median size 3 mm), hot snare

resection (n=20, median size 7 mm, range 5-15 mm), and

endoscopic mucosal resection (n=3, size 11-15 mm) were

carried out. Regarding high-grade adenoma, hot snare

polypectomy (n=6, median size 5 mm, range 3-10 mm) and

endoscopic mucosal resection (n=9, median size 16 mm,

range 8-26 mm) were performed. Regarding T1 cancers, en-

doscopic mucosal resection was performed for a polypoid

polyp measuring 10 mm, and endoscopic submucosal dis-

section was performed for a laterally spreading tumors

measuring 31 mm. There were no complications related to

endoscopic resection. Surgical intervention was performed

for T1 cancer in three and T2 or deeper in 19, with no com-

plications related to surgical resection. The remaining five

cancers (T1: 1, T2: 4) were not treated, because these five

patients had significant comorbidities (ASA physical status

class 3) that were finally judged to preclude surgical resec-

tion.

Long-term outcomes

The mean observation time was 730 days (range 34-1531

days). Figure 2 shows the cumulative incidence of overall

survival. The survival rate at 12 mo was 92.1%, and at 24

mo was 88.2%. Of the 177 patients in the study, 27 (15.3%)

died during follow-up. Table 3 shows detailed causes of

death. There were five CRC related deaths. Two of the pa-

tients had untreated CRC that progressed. Three patients

died of recurrent CRC after resection. Ten patients died of

extra-colonic malignancies, including lung cancer, hema-

tologic malignancies, pancreas, bile duct, stomach and liver

cancers. The remaining 12 patients died of other diseases,

including heart disease, pneumonia, and old age.

Discussion

In this study, no complications related to colonoscopy oc-

curred in over 200 procedures and invasive CRCs were de-

tected in approximately 12% of patients, higher than in pre-

vious reports13,14). The majority of CRCs detected in this

study were treatable, and even curable. These results demon-

strate that colonoscopy for patients over 85 years of age is

safe and effective.

To the best of our knowledge, this is the largest review to

date of patients aged 85 years or more who underwent

colonoscopy. In a retrospective study of 157 patients aged �
85 years with indications similar to that in the present

study14), eight cancers (5.1%) were detected but all invaded

beyond the muscularis propria. Another retrospective study

reviewing over 1000 patients �80 years showed a 3.7% yield

of CRCs (T stage not given)13). In contrast, the yield of CRC

in the present series was nearly double. This higher result

may be attributed to the fact that approximately 30% of in-

vasive CRCs in this series were stage T1. In the latest retro-

spective study of 76 extremely patients aged �90 years,

14.9% of patients had cancer or high grade dysplasia by

colonoscopy15), which is consistent with the present study.

In the subgroup analysis according to the indications for

colonoscopy, invasive CRC was detected in approximately

20% of patients with positive FIT, altered bowel habits, ane-

mia or hematochezia, in almost equal proportions. This sug-

gests that the very elderly manifesting these symptoms are
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Figure　2.　The Kaplan-Meier method is used to calculate the cumulative incidence of 

overall survival. Ticks denote censored cases. The survival rate at 12 mo was 92.1%, 

and at 24 mo was 88.2%.

Table　3.　Cause of Death.

Cause N

All  27 (100%)

Colorectal cancer 5* (19%)

Extra-colonic malignancy 10 (37%)

Lung 3

Bone marrow 2

Pancreas 2

Biliary duct 1

Stomach 1

Liver 1

Others 12 (44%)

Heart disease 5

Pneumonia 2

Old age 2

Unknown 3

*Three patients had recurrent colorectal cancer after 

surgery; two were untreated due to poor health.

at increased risk for CRC. The CRC detection rate in the

very elderly with positive FIT was almost as high as in pa-

tients with altered bowel habits, hematochezia or anemia.

FIT may be effective as an initial screening test for asymp-

tomatic patients aged 85 years or older. Duncan et al13) re-

ported that 7% of patients �80 years with a positive FIT

were found to have CRC and Kistler10) et al. reported CRC

in 5.7% (12/212) of patients �70 years. In comparison with

these two reports, in this study the CRC detection rate in the

very elderly with positive FIT was relatively high. The

higher incidence of CRC may at least in part be attributed to

the fact that participants in the present study are older than

in previous studies. Conversely, cancer was not detected in

patients who underwent colonoscopy for routine surveillance

or mild abdominal symptoms. This suggests that colono-

scopy may not be indicated in patients over age 85 with

these indications.

Some reports have shown that colonoscopy in the very

elderly can be performed safely and successfully13,14). How-

ever, in the latest retrospective study of extremely elderly

patients (�90 years) undergoing colonoscopy under general

anesthesia 5.3% of patients had cardiopulmonary events15). In

the present series, where 70% of procedures were performed

without sedation, and 30% of patients underwent colono-

scopy with conscious sedation, there were no complications

or adverse events, even in patients who underwent therapeu-

tic colonoscopy. According to the latest guidelines regarding

endoscopic practice for the elderly, one means of minimiz-

ing risk in elderly patients is to perform endoscopy with

minimal or no sedation21). To minimize the incidence of ad-

verse events during colonoscopy for the elderly, sedation is

a key issue.

In the present series, 21% of patients were ASA physical

status class 3. Of these, five patients found to have invasive

CRC were unable to undergo surgical resection due to sig-

nificant comorbidities although therapeutic colonoscopy was

successfully performed without complications. These obser-

vations suggest that therapeutic colonoscopy is safe even in
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the very elderly with significant comorbidities. Surgical in-

tervention may be impossible even if colonoscopy is possi-

ble. Practitioners should be aware that patients with ASA

physical status class 3 include patients with various comor-

bidities.

The colonoscopy completion rate (92%) to reach the ce-

cum is equivalent to previous reports11,22) but lower than that

reported in young adults23). The most common reason for in-

complete colonoscopy was poor bowel preparation5,12). Even

in the very elderly, adequate bowel cleansing is vital to

achieve total colonoscopy, suggesting the necessity for de-

veloping a bowel preparation regimen designed for the eld-

erly. However, detailed information on the level of the

bowel, completion rate of lavage ingestion and mild to mod-

erate adverse events relating to bowel preparation were not

collected in this study. A future study is warranted to estab-

lish an appropriate bowel preparation regimen for the eld-

erly.

This study has some acknowledged limitations. First, this

is a retrospective study, which could introduce selection

bias. Second, the generalizability of these findings may be

limited, since the present study was performed in Japan

where colonoscopy is often performed without sedation. In

our previous study comparing pain levels using the pediatric

and ultra-thin colonoscope24), only one of 40 patients who

underwent endoscopy with the pediatric colonoscope needed

sedation. Third, the mean observation period (730 days) may

be insufficient to adequately analyze long-term outcomes,

regardless of age. Fourth, analysis of bowel preparation ade-

quacy and methods was insufficient because the relevant in-

formation was not collected.

In conclusion, colonoscopy for patients aged 85 years and

older is safe and has a good diagnostic yield for identifying

malignancies. However, colonoscopy in the elderly may not

be effective to identify malignancies when used for surveil-

lance or screening for mild abdominal symptom.
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