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A B S T R A C T

Objective: Determining adherence to recommended 
surveillance intervals after polypectomy in elderly patients.
Design: A retrospective cohort study including 531 patients 
aged above 70 years undergoing polypectomy between 
2009-2011 in a large Dutch teaching hospital, identified 
using the hospital’s pathology registry. Outcomes of the 
index colonoscopy were reviewed. The interval until the 
next colonoscopy was assessed and compared both to the 
advised interval according to the Dutch guidelines and 
the gastroenterologist’s recommendation. Reasons for 
deviating from the guideline were assessed. 
Results: The initial recommendation of the gastroen-
terologist for the surveillance interval was in accordance 
to the guideline in 59.1% of the patients. In 21.8% 
the gastroenterologist’s advice was not documented. In 
15.8% of the patients the gastroenterologist recommended 
to perform surveillance endoscopy earlier than the 
guideline, mainly based on polyp characteristics. The 
gastroenterologist advised endoscopy when the guideline 
advised no surveillance at all in 1.0%, later than the 
guideline recommendation in 1.2%, or did not recommend 
surveillance when the guideline advised to continue in 
1.0%. Actual surveillance intervals were in accordance 
to the guideline in 54.4% and in accordance to the initial 
advice of the gastroenterologist in 58.4% of the patients. 
Conclusion: Only in 41% of patients was the gastroen-
terologist’s recommendation regarding surveillance after 
polypectomy either absent (21.8%) or not in accordance to 
the guideline (19.2%). 
Future research should focus on developing an 
evidence-based decision algorithm for elderly patients to 
support gastroenterologists and patients in the choices 
regarding cessation of surveillance at a certain level of 
frailty, comorbidity or remaining life-expectancy.
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I N T R O D U C T I O N

Colorectal cancer is the third most common type of cancer 
in both women and men in the Netherlands; every year 
approximately 4500 patients die from this disease.1 There 
is sufficient evidence that a large number of colorectal 
cancers develop from adenomatous polyps which slowly 
progress into adenocarcinomas. The incidence of colorectal 
cancer is therefore reduced by endoscopic polypectomy.2,3 
However, in patients who undergo polypectomy the 
occurrence of new adenomas is higher than in the general 
population and the risk of developing colorectal cancer 
remains higher.4-7 Therefore effective follow-up regimes 
for identification and removal of premalignant adenomas 
in these patients are important. Despite clear guideline 
recommendations concerning surveillance, multiple 
studies have shown poor adherence as surveillance 
recommendations after polypectomy are not followed in 
around 70% of patients of all ages.8-10

Studies that investigated the adherence to surveillance 
guidelines specifically in elderly patients are scarce. 
Currently, more than 50% of the patients with colon cancer 
are over 70 years of age, and due to ageing of the population, 
the average age at diagnosis of colorectal cancer is rising.11

Furthermore, the risk of developing new adenomas, and 
also interval carcinomas, increases with age.6,12-14 Thus, 
adequate surveillance seems particularly important in 
elderly patients.
On the other hand, there are several arguments to 
limit surveillance amongst the elderly. Firstly, there is 
considerable evidence that elderly patients are at a higher 
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risk of developing complications when undergoing a 
colonoscopy.15-18 A study by Tran et al. showed that among 
elderly patients undergoing surveillance colonoscopy, there 
was a relatively high rate of post-procedure hospitalisation, 
but also a low incidence of finding colorectal cancer.19 
Second, elderly patients benefit less from preventive 
diagnostics, as the estimated time of 10 to 20 years in 
which an adenoma develops into carcinoma may exceed 
their remaining life expectancy.16-18,20,21 Risks and benefits 
should therefore be weighed carefully. 
Furthermore, it is important to take cost-effectiveness into 
account. The Surveillance After Polypectomy study showed 
that surveillance stops being cost-effective above a certain 
age, varying from 75 years in low-risk patients to 85 years 
in high-risk patients. 
In this study, we set out to evaluate adherence to 
surveillance guidelines for elderly patients after 
polypectomy. The Dutch national guideline that was 
applicable during the study period recommends cessation 
of surveillance in patients older than 65 years with only 
one adenoma in their cumulative history, and in patients 
over 75 years with only two adenomas.8,16 In patients 
with a cumulative number of three or more adenomas, 
it is recommended to continue surveillance ‘as long as 
the patient’s condition and vitality allows it’. In addition 
to assessing overall guideline adherence, we wanted to 
examine the criteria and motivations that were used in 
decision-making regarding continuation or discontinuation 
of colonoscopic surveillance. 

M E T H O D S

Study population and data collection
A retrospective study was performed among patients of 
70 years or older who underwent a polypectomy at the 
Diakonessenhuis, a large teaching hospital in Utrecht, 
the Netherlands, between 2009 and 2011. Patients were 
identified using the hospital’s pathology registry; all 
clinically relevant polyps are routinely sent to the pathology 
laboratory for examination and this registry thus provides 
a reliable overview of polypectomy patients. Patients were 
excluded if they had a proven gastrointestinal malignancy, 
a past history of gastrointestinal malignancies and if 
the indication for coloscopy was inflammatory bowel 
disease because there is a different surveillance regime 
for this category of patients. The medical ethics committee 
overseeing our hospital provided a written waiver stating 
that, given the retrospective nature of the study, no formal 
ethical review was required. 

Index colonoscopy
The colonoscopies carried out between 2009 and 2011 in 
which the first polypectomy was performed – considered 

the ‘index colonoscopy’ – were used to select our patients. 
Using the electronic patient charts, the following data 
were collected from the time of index endoscopy: age, sex, 
comorbidity, scored using the Charlson comorbidity index, 
reason for index colonoscopy, number and localisation 
of removed polyps, number of pathologically-proven 
adenomas and hyperplastic polyps, number of proximal 
adenomas, and presence of adenomas or hyperplastic 
polyps > 1 cm) (table 1).

Initial surveillance recommendations
Based on the number of pathology-proven adenomas 
at the index colonoscopy, we determined the guideline 
recommendations regarding surveillance colonoscopy for 
each patient. The 2008 national guideline concerning 
surveillance after polypectomy, which was applicable 
during the study period, recommends a surveillance 

Table 1. Baseline characteristics

Study population (n) 418

Sex (male), n (%) 202 (48.3)

Age, mean (SD)
70-75 years, n (%)
75-80 years, n (%)
> 80 years, n (%)

76 (4.5)
235 (56.2)
113 (27.0)
70 (16.7)

Localisation of polyps
Unknown, n (%)
Proximal, n (%)
Distal, n (%)
Proximal and distal, n (%)

2 (0.4)
137 (32.8)
155 (37.1)
124 (29.7)

Number of polyps, median (range)*
Adenomas, median (range)
1, n (%)
2, n (%)
≥ 3, n (%)
Hyperplastic polyps, median (range)

2 (1-12)
1 (0-7)
282 (67.5)
76 (18.2)
28 (6.7)
0 (0-3)

Size of polyps
Adenomas > 1 cm, n (%)
Hyperplastic polyps > 1 cm, n (%)

105 (25.1)
4 (1.0) 

Charlson index
0
1-2
≥ 3

223 (53.3)
138 (33.0)
57 (13.6)

Indication colonoscopy†
Anaemia, n (%)
Occult rectal bleeding, n (%)
Abdominal pain, n (%)
Change in bowel movements, n (%)
Rectal bleeding, n (%)
Status post-polypectomy, n (%)
Family history of CRC, polyps, n (%)
Colectomy in medical history because of 
benign polyp, n (%)

46 (11.0)
32 (7.7)
65 (15.6)
178 (42.6)
86 (20.6)
111 (26.6)
48 (11.5)
4 (1.0)

CRC = colorectal cancer. *In 4 patients the number of polyps was not 
documented. †Total percentage > 100%; there was often ≥ 1 indication 
for colonoscopy.
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colonoscopy after three years for patients with three 
or more colorectal adenomas at the moment of index 
colonoscopy and after six years for patients with fewer 
than three adenomas, provided that the patient is still 
sufficiently fit. The following classification was made: 1) no 
indication for follow-up; 2) follow-up colonoscopy after 
three years provided that the patient is still sufficiently fit; 
3) follow-up colonoscopy after six years provided that the 
patient is still sufficiently fit; 4) rescopy in the short-term 
because of non-radical resection, a residual polyp or an 
insufficient cleaned colon at endoscopy; the latter patients 
were excluded from further analyses. 
In addition to determining the guideline recommended 
surveillance interval, we also extracted the gastroenter-
ologist’s recommendations regarding surveillance interval 
from the patient’s chart at the time of index colonoscopy. 
Of note, the endoscopist performing the index endoscopy 
and the gastroenterologist making the recommendations 
regarding surveillance were not necessarily the same 
person. Recommendations were classified as follows: 1) no 
recommendation documented; 2) recommendation in 
accordance with guideline; 3) recommendation earlier than 
prescribed by guideline; 4) recommendation later than 
prescribed by guideline; 5) surveillance recommended, 
despite guideline prescribing no follow-up; 6) no 
surveillance recommended, despite follow-up prescribed 
by guideline. Reasons for the gastroenterologist’s 
recommendation were also extracted if recorded.

Actual surveillance colonoscopy
We subsequently investigated when surveillance 
colonoscopy follow-up took place and whether this was 
in accordance with the guideline recommendations. 
Groups were divided into the following: 1) surveillance 
in accordance with guideline; 2) earlier than guideline; 
3) later than guideline; 4) no surveillance, despite 
recommendation; 5) surveillance, while not recommended. 
We considered follow-up as being in accordance with the 
guideline if the actual interval was within six months 
before or after the guideline recommended interval, 
or if patients deliberately did not receive a surveillance 
colonoscopy because of age, comorbidity or vitality. In 
addition, we investigated if surveillance colonoscopy took 
place in accordance to the recommendation of the gastroen-
terologist. The same classification was used as described 
earlier. Also here, the motivations of the gastroenterologist 
were investigated. If surveillance had taken place earlier 
or later or at any moment when guideline and/or gastroen-
terologist advised cessation of surveillance, this was 
defined as inadequate surveillance. If surveillance had not 
taken place, despite the guideline recommendation, this 
was defined as absent surveillance.

Statistical analysis 
Results are presented as descriptive data only. Data analysis 
was performed using SPSS 23.0. 

R E S U L T S

Patient characteristics
Between 2009 and 2011, a total of 531 patients of 70 years 
or older underwent a polypectomy with pathology analysis. 
After exclusion of 113 patients for various reasons (figure 1), 
418 patients were included. The patient characteristics are 
listed in table 1. The median age was 76 (range 70-90) 
and 48.3% were male (table 1). The Charlson comorbidity 
index was 0 in 223 patients (53.3%) and ≥ 3 in 138 patients 
(33.0%). In these 418 patients, all 945 visible polyps 
were removed during index colonoscopy. Of the polyps 
examined pathologically, 533 were adenomas and 84 
hyperplastic polyps. 

Index colonoscopy
The most common indications for colonoscopy were a 
change in bowel movements (n = 178, 42.6%), surveillance 
after prior polypectomy (n = 111, 26.6%) or rectal bleeding 
(n = 86, 20.6%, table 1). The median number of polyps at 
index colonoscopy was 2 (range 1-12). Twenty-eight patients 
(6.7%) had three or more pathology-proven adenomas. 

Surveillance recommendations according to guideline and 
gastroenterologist 
Based on the guidelines, surveillance was not required in 
5.3% (n = 22) of patients; 22.5% (n = 94) should receive 
surveillance after three years and 68.4% (n = 286) after 
six years, provided they are still sufficiently fit. In 3.8% 
(n = 16), there was an indication for scheduling a new 
endoscopy in the short term (rescopy). 
In the patients’ charts, no surveillance recommendation 
was reported for 21.8% of patients (n = 91). The 
recommendation of the gastroenterologist was in 
accordance with the guideline in 59.1% of all patients 
(n  =  247). In 15.8% (n  =  66) of the patients, the gastro
enterologist recommended earlier surveillance than the 
guideline advised, mainly based on polyp characteristics 
(n = 28) or because of unknown reasons (n = 35, table 2a). 
Five patients (1.2%) received surveillance endoscopy later 
than the guideline advised for unknown reasons. For 1.0% 
of the patients (n = 4), surveillance was recommended 
despite this not being necessary according to guideline. 
Conversely, gastroenterologists recommended no 
surveillance in 1.2% of the patients (n = 5) while the 
guideline recommended further follow-up. Motivations for 
these choices varied (table 2a).
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Surveillance colonoscopy
Of the 418 included patients, 71 patients died during 
follow-up and five patients underwent follow-up in another 
hospital. Therefore, the actual time of surveillance 
colonoscopy was evaluated in 342 patients (figure 1). 
Surveillance was performed in accordance with the 
guideline in 185 patients (54.1%). Of these 185 patients, 
there was a subgroup of 107 patients who received a 
colonoscopy and a subgroup of 78 patients who received 
no colonoscopy based on age and/or vitality. The median 
age was 78 years (IQR 75.5-82.3) and 37.0% had a Charlson 
comorbidity index of 1-2 and 15.4% of ≥ 3. For another 
23.4% (n = 80), in which no surveillance colonoscopy 
was performed in spite of guideline recommendations, 
the reason for this omission was not reported or unclear 
to the investigators. For the total population of 342 
patients, 21.1% of surveillance colonoscopies (n = 72) were 

performed earlier and 0.9% (n = 3) later than the guideline 
recommendation. Finally, two patients (0.6%) underwent 
a surveillance colonoscopy despite the guideline deeming 
it unnecessary. 
Compared with the initial recommendation of the 
gastroenterologist, the surveillance colonoscopy was 
performed on time in 59.1% (n = 202). In 3.8% (n = 13) 
the colonoscopy was performed earlier than advised by the 
gastroenterologist because of a new indication for endoscopy, 
inclusion in the national colon cancer screening program or 
for unknown reasons (table 2b). In 4.1% (n = 14) surveillance 
endoscopy was performed later than advised. Two patients 
(0.6%) received surveillance, while initially not recommended 
based on age and vitality; however, a new indication for 
endoscopy arose during follow-up. Sixty patients (17.5%) 
received no surveillance while surveillance was recommended; 
reasons for this were generally unclear (table 2b).  

Figure 1. Flow chart
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Patient characteristics 
Between 2009 and 2011, a total of 531 patients of 70 years or older underwent a polypectomy with 
pathology analysis. After exclusion of 113 patients for various reasons (figure 1), 418 patients were 
included. The patient characteristics are listed in table 1. The median age was 76 (range 70-90) and 
48.3% were male (table 1). The Charlson comorbidity index was 0 in 223 patients (53.3%) and ≥ 3 in 

Patients ≥ 70 years that underwent 
polypectomy during the period 

2009-2011 with pathology analysis  
n = 531 Exclusion criteria n (%) 

Intestinal malignancy as PA diagnosis, 38 (7.2) 
Intestinal malignancy in medical history, 49 (9.2) 
Endoscopy because of UC or Crohn’s, 5 (0.9)  
Other, 21 (4.0) 

Available for follow-up analysis 
n = 342 

Reasons for loss to follow-up n (%) 
Patient has died, 71 (17) 
Follow-up in another hospital, 5 (1.2) 

Guideline recommendation n (%) 
No follow-up, 22 (5.3) 
Colonoscopy after 3 years if still sufficiently fit, 94 (22.5) 
Colonoscopy after 6 years if still sufficiently fit, 286 (68.4) 
Indication rescopy, 16 (3.8) 

Compared to guideline recommendation n (%) 
In accordance to guideline, 185 (54.1) 
Earlier than guideline, 72 (21.1) 
Later than guideline, 3 (0.9) 
No surveillance, despite recommendation, 80 (23.4) 
Surveillance, while not recommended, 2 (0.6) 

Compared to recommendation gastroenterologist n (%) 
Unknown, no recommendation documented, 51 (14.9) 
In accordance to recommendation, 202 (59.1) 
Earlier than recommended, 13 (3.8) 
Later than recommended, 14 (4.1) 
No surveillance, despite recommended, 60 (17.5) 
Surveillance, while not recommended, 2 (0.6) 

Study population 
n = 418 

Recommendation gastroenterologist n (%) 
Not documented, 91 (21.8) 
In accordance to guideline, 247 (59.1) 
Earlier than guideline, 66 (15.8) 
Later than guideline, 5 (1.2) 
Surveillance, despite recommendation to stop follow-up, 4 
(1.0) 
No surveillance, despite recommendation to continue, 5 (1.2) 

PA = pathological anatomy; UC = ulcerative colitis.
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For 51 patients (14.9%), no comparison between actual 
surveillance and the recommendation of the gastro
enterologist could be made because the latter was not  
documented.

D I S C U S S I O N

In this study, we assessed adherence to post-polypectomy 
surveillance guidelines in the elderly. The 
recommendation of the gastroenterologist regarding the 
surveillance intervals was in accordance with the guideline 
in 59.1% (n = 247) of all patients. Reasons to deviate from 
the guideline were amongst others polyp characteristics, 
but mostly for unknown reasons. The actual time to 
surveillance colonoscopy was appropriate in only 54.1% 
of all patients compared with the guideline and in 59.1% 
compared with the gastroenterologist’s recommendation. 
Overall, inadequate surveillance, i.e. earlier, later or at 

any time in spite of no follow-up being recommended by 
guidelines, occurred in 157 patients.
In an earlier, large retrospective study in non-elderly 
patients (mean age 59 years) in the Netherlands, 
guideline adherence was even lower than in our study, 
with only 25% of patients receiving surveillance at the 
appropriate interval.10 The study, published in 2015, 
compared the guidelines before and after 2002. Before 
2002, the guideline recommended strict surveillance 
with a two to three year surveillance interval for patients 
with one adenoma and a one year surveillance interval 
for patients with more than one adenoma. After 2002, 
the same intervals were recommended as in our study. 
The researchers found that before 2002, surveillance was 
mainly too late or absent (57% of cases), while after 2002 
patients received surveillance too early in 48% of cases. 

In our study, there were legitimate reasons to deviate 
from the guideline (table 2a) for some patients. However, 
often the reasons for recommending earlier surveillance 
were factors such as size, number or pathology results of 
polyps. In these cases, the gastroenterologist might have 
been unnecessarily defensive, placing elderly patients at 
risk for complications without clinical benefit and also 
creating unnecessary healthcare costs.15-19 On the other 
hand, the new national guideline which was implemented 

Table 2a. Motivations for initial advice given by 
gastroenterologist

Motivation Frequency 
(n, %)

Not documented 91 (21.8)

In accordance with guideline 247 (59.1)

Earlier than guideline
Size of polyp(s)
Number of polyps
PA diagnosis*
Control endoscopy after polyp resection 
(surgery)
Difficult view during endoscopy
Patient’s request (‘carcinophobia’)
Unknown

66 (15.8)
11 (2.6)
11 (2.6)
6 (1.4)
1 (< 1.0)

1 (< 1.0)
1 (< 1.0)
35 (8.4)

Colonoscopy later than guideline 
recommendation
Indication rescopy; but endoscopy took place 
> 1 year
Unknown

5 (1.2)

2 (< 1.0)

3 (< 1.0)

No surveillance, despite recommendation to 
continue 
‘No explanation found for symptoms’
‘Insufficient relevant abnormal findings’  
(1 adenoma)
Unknown

5 (1.2)

1 (< 1.0)
1 (< 1.0)

3 (< 1.0)

Surveillance, despite recommendation to stop 
follow-up
Request patient 
Advice given during scopy, pathology report 
showed later no adenomatous tissue
Polyp was seen, but pathology unknown
Unknown 

4 (1.0)

1 (< 1.0)
1 (< 1.0)

1 (< 1.0)
1 (< 1.0)

* Example given: high-graded dysplasia. PA = pathological anatomy.

Table 2b. Motivations to deviate from initial advice 
of gastroenterologist at the moment of surveillance 
colonoscopy

Motivation Frequency (n, %)

Unknown, no recommendation 
documented

51 (14.9)

In accordance to recommendation 202 (59.1)

Earlier than recommended
Participation in CRC screening
Other indication for scopy
Unknown

13 (3.8)
2 (< 1.0)
6 (1.8)
5 (1.5)

Later than recommended
Unknown*

14 (4.1)
14 (4.1)

No surveillance, despite recommended
Poor condition of patient 
Unknown†

60 (17.5)
17 (5.0)
43 (10.0)

Surveillance, while not recommended 
Earlier advised based on age/vitality to 
stop surveillance, however continued 
because of new symptoms at that moment

2 (0.6)
2 (0.6)

CRC = colorectal cancer. *In 9 of the 14 patients surveillance 
endoscopy was performed in accordance with the guideline. 
The gastroenterologist initially advised surveillance endoscopy earlier 
than the guideline, but surveillance was actually performed later, 
resulting in surveillance on time. †In 11 of the 43 patients a digital 
invitation for surveillance endoscopy was found in the patient record.
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in 2013 has incorporated several independent risk factors 
for developing colorectal cancer into its surveillance 
recommendation algorithm; these include the patient’s 
age, sex and more polyp characteristics, such as location, 
size and villous or serrated histology classification.24 It 
is possible that gastroenterologists were already aware of 
these risk factors, and that this subsequently influenced 
their choice of surveillance interval.
While timely surveillance is important, we believe that 
timely cessation of follow-up is just as relevant for elderly 
patients. In our population, reasons for not performing 
surveillance colonoscopy were not always well documented. 
For the majority, no outpatient visit to the hospital 
was documented at the time the decision to withhold 
colonoscopy was made; this suggests that this decision was 
likely to be based on age or earlier documented comorbidity 
but not necessarily on the patient’s actual health status at 
the time surveillance colonoscopy was due.
There is general consensus that basing treatment decisions 
on age alone is insufficient.22 Ageing is a highly individual 
process, resulting in increasing heterogeneity with 
increasing age; this heterogeneity extends to remaining life 
expectancy as well as a patient’s ability to tolerate diagnostic 
procedures and treatment. Thus, vitality or frailty of a 
patient is much more relevant to treatment decisions 
than age itself. Our study shows that documentation of 
this vitality or frailty was very limited in the period of 
investigation. There are no validated checklists or tools for 
gastro-enterologists to measure frailty and vitality as part 
of the decision-making regarding surveillance colonoscopy. 
Interestingly, while the new guideline of 2013 addresses 
additional factors, such as specific polyp characteristics, 
to guide the timing of surveillance, very little guidance 
is provided regarding the decision to end follow-up. It 
is still left to the gastroenterologist’s own subjective 
judgement. Clearer clinical criteria or a specific tool to 
define frailty and comorbidity could improve the quality 
of decision-making. We believe this should be developed, 
validated and incorporated in future guidelines, so that the 
decision-making process regarding ending surveillance in 
elderly patients will become more objective and transparent. 
In this context, collaboration between gastroenterologists, 
specialised in intestinal polyps and their treatment, 
and geriatricians, specialised in assessing ageing and 
frailty, might be valuable. This has become particularly 
pertinent with the introduction of the national colon cancer 
population screening program in the year 2013. This has 
increased the total number of colonoscopies performed and 
makes correct and efficient surveillance intervals even more 
important considering possible unnecessary complications 
of too frequent surveillance colonoscopies. 
To our knowledge, this is the first study specifically 
addressing surveillance after polypectomy in patients 
aged 70 years and over. However, this study has some 

limitations. Inherent to the retrospective design, we could 
only use the data that were available. In the patient records, 
data regarding comorbidity, frailty status and the specific 
reasons for deviating from the guideline were not always 
documented. In addition, due to insufficient information 
about previous adenomas and pathology records, we were 
unable to apply the part of the guideline that justifies 
stopping surveillance based on cumulative one or two 
adenomas in patients over 65 and 75 years, respectively. 
However, as surveillance was not performed when the 
guideline advised to continue in only 1.0% of patients, 
this limitation is unlikely to have significantly affected 
our findings.

C O N C L U S I O N

Only in 41% of patients was the gastroenterologist’s 
recommendation regarding surveillance after polypectomy 
either absent (21.8%) or not in accordance to the guideline 
(19.2%). The imminent ageing of Western societies and 
developments such as the national cancer screening 
program mean that improving guidance on surveillance 
decisions will become increasingly important. Future 
research should focus on developing an evidence-based 
decision algorithm for elderly patients to support 
gastroenterologists and patients in the choices regarding 
cessation of surveillance at a certain level of frailty, 
comorbidity or remaining life-expectancy.
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