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Background: Years ago, it was established that removal of adenomas will lead to a lower incidence of
colorectal cancer. This study aims to establish the occurrence of colorectal cancer in unselected patients after
index colonoscopy with polyp removal.

Methods: A prospectively collected dataset on colonoscopy covering 25 consecutive years was used.
Patients in who during the index (first) procedure a polyp(s) was removed were included. Excluded were
patients with colorectal cancer and patients belonging to Lynch families. In case of cancer time after the
index and previous procedure, tumor stage, histology of earlier removed polyps, localization of the tumor
and demographics were noted.

Results: In 1,617 patients polyp(s) were removed. Thirty (1.9%) patients developed colorectal cancer. In
18 cases adenomas were removed during prior endoscopies. Five patients only had hyperplastic polyp(s).
Nine patients with cancer already were older than 75 years when the previous endoscopy was done. Patients
with adenomas prior to the cancer were older compared with patients with hyperplastic polyps [mean (SD):
71.6 (5.8) versus 64.2 (10.5) years, P=0.046]. The majority of cancers were located in the proximal colon
(75%). The time between diagnosing cancer and the previous colonoscopy was mean 70.6 months with a
median of 60.0 months (range, 12.0-167.0 months).

Conclusions: It is concluded that follow-up after removal of polyps in normal daily practice is associated

with a low incidence of developing colorectal cancer.
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Introduction

Because of the rising incidence of colorectal cancer and the
presence of a clear precursor lesion, screenings programs
have been introduced in order to detect cancer earlier with
the expectation that survival will improve, and moreover
development of cancer can be prevented. Already many years
ago, it was established that removal of adenomas leads to a

lower incidence of colorectal cancer in the years to follow (1).
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There are several guidelines for follow-up (2). Data
on the yield of the follow-up endoscopy with respect to
development colorectal cancer are rather sparse. Mostly,
studies are done in specific centers using selected groups of
patients.

This study was done in unselected patients in normal
daily practice, in whom at index colonoscopy polyp(s) were
removed, in order to study the occurrence of colorectal
cancer in the years to follow.
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Table 1 Age of the patients at time of the previous colonoscopy, this is the procedure prior to detection of cancer

Age at time of previous endoscopy (years)

Adenoma (N=18)

Hyperplastic (N=5) No data (N=7)

Mean 71.6
SD 5.8
Range 61.0-80.0

64.2 72.0
10.5 7.2
54.0-77.0 62.0-80.0

Table 2 Localization of the cancers

Localization Number

Rectum 2

Sigmoid 7 (including the T1 tumor in a polyp)
Transvers colon 1

Ascending colon 14 (including the T1 tumor in a polyp)

Caecum 6

Methods

A prospectively collected dataset on colonoscopy covering
25 consecutive years was used. All patients underwent
colonoscopy, for different clinical reasons, in the Zaans
Medisch Centrum, the community hospital of the
Zaanstreek region in The Netherlands.

Only patients in whom during the index procedure (this
is the first procedure) a polyp(s) was detected and removed,
were included. From each individual patient the data set was
searched for further colonoscopies. The results of following
endoscopies were noted.

Patients in whom during the index colonoscopy polyp(s)
were seen synchronous with colorectal cancer and patients
belonging to known Lynch families were excluded.

Also, all procedures done within 6 months after the
index were excluded. These procedures were considered as
immediate follow-up with inspection of prior polypectomy
site(s) or further removal of earlier detected polyps.

In case of diagnosing colorectal cancer time after
the index and previous procedure was noted. In these
patients, tumor stage, histology of earlier removed polyps,
localization of the tumor and demographics were noted.

Statistical analysis was done with Chi-square test for
contingency tables and 7-test. A value below 0.05 was
considered significant.

Results

In the 25 years 34,531 procedures were done. In these
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procedures more than 9,356 cases (27 %) were present in which
polyps (hyperplastic, adenomatous, inflammatory, juvenile and
others) were detected and removed. Only in 1,617 patients’
follow-up procedures, as defined in the methods section, were
done. These patients underwent a total of 2,933 follow-up
procedures. Many procedures were done in regular follow-
up according to the guidelines. Patients also underwent new
colonoscopy because of new or recurrent complaints.

In total, 30 (1.9%) of these patients developed colorectal
cancer. Two patients (2 men, 62 and 9 months after the
previous endoscopy) developed a new adenoma, judged to
be benign during endoscopy. After removal and histological
examination, the polyp appeared to be a small T1 tumor.
One patient had four adenomas which could not be
removed during the index endoscopy because of circulatory
instability. This patient was lost to follow-up and returned
7 years later with cancer.

In 18 patients, adenomas were removed during previous
endoscopies. Five patients only had hyperplastic polyp(s), no
serrated adenomas. From seven patients, data could not be
retrieved from the files. Nine patients in whom ultimately
cancer was diagnosed were older than 75 years when the
previous endoscopy was done. Cancer in these patients was
detected because of analysis of abdominal complaints or
anemia. Patients with adenomas prior to the cancer were
older compared with patients with hyperplastic polyps [mean
(SD): 71.6 (5.8) versus 64.2 (10.5) years, P=0.046]. There was
no difference with patients whose data were missing (Zizble 1).

Table 2 shows the localization of the malignancies. The
majority was located in the proximal colon (75%).

The patients in whom ultimately cancer was diagnosed
underwent one follow-up colonoscopy in 15 cases; two
follow-ups in seven, three in four, four in two, and one
patient had five and another six follow-up procedures.

Table 3 shows the time between diagnosing cancer
and the previous endoscopy. This was mean 70.6 months
(SD, 40.8 months) with a median of 60.0 months (range,
12.0-167.0 months). In one patient, cancer in the sigmoid
was diagnosed 12 months after removal of two adenomas in
the sigmoid. This cancer, or the adenoma, was clearly missed.
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Excluding this patient did not dramatically change the above-
mentioned result [mean, 72.7 months; SD, 39.6 months;
median, 62.0 months (range, 24.0-167.0 months)].

Three patients did not undergo surgery (one because of
metastatic disease and two because of major co-morbidity).
One patient went to another hospital and was lost to follow-
up. Table 4 shows the tumor stage. In Table 5 the number
and yield of the follow-up colonoscopies is shown.

Discussion

Patients in whom adenomas are detected are offered

Table 3 Time span after the previous endoscopy

Time after previous

endoscopy Number (%)

<1 year 2 (6.7) including the T1 tumor in a polyp
1-3 years 5(16.7)

3-5 years 6 (20.0)

>5 years 17 (66.7) including the T1 tumor in a polyp

Table 4 Tumor stage in the patients who underwent surgery

T stage N stage Number
T1 NO 3
T2 NO 3
T3 NO 8
N1 2
N2 4
T4 NO 4
N1 2
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participation in the regular follow-up program according
to the applicable guidelines. Responsibility for the
adherence to surveillance advice is left to the patient, family
physician or gastroenterologist. Mulder et a/. studied the
yield of surveillance without active invitation to follow-up
endoscopy.

They concluded that passive follow-up policies may lead
to under-performance of surveillance programs (3). In the
past 25 years these guidelines were updated several times
(4,5). This is a possible explanation for the wide difference
in time between follow-up procedures in the present study.
In addition, not all patients actively participate depending on
co-morbidity and life expectancy. Many patients are already
older when the polyp(s) is detected. Doctors are not always
compliant with guidelines. Despite all surveillance programs
many patients do not attend. In a study by Atkin ez 4l
fifty eight percent of patients did not attend surveillance.
However, one or two surveillance visits were associated
with a significant reduction in colorectal cancer incidence
rate (adjusted hazard ratio: 0.57, 95% CI: 0.40-0.80 for one
visit; adjusted hazard ratio: 0.51, 95% CI: 0.31-0.84 for two
visits) (6). Reaching the age of 75 years generally is a reason
to stop follow-up.

If hyperplastic polyps (not serrated adenomas) were
detected in the index colonoscopy follow-up is not
scheduled. However, these patients will undergo a next
colonoscopy if there are clinical reasons to do so. This is the
reason why ultimately cancer has been diagnosed in patients
with prior hyperplastic polyps.

Are the cancers detected in the present study interval
cancers? Interval cancer is defined as colorectal cancer
appearing after a negative screening or surveillance test
for colorectal cancer and before the recommended date of
the following screening test. It has been estimated that up
to 75% of interval colorectal cancers may be due to poor
endoscopic technique (7). In fact, only one true interval

Table 5 Number of follow-up procedures in each of the patients ultimately diagnosed with colorectal cancer

Follow-up Total number Adenoma Hyperplastic Unknown
1 follow-up colonoscopy 15 9 5 1
2 follow-up colonoscopies 7 3 1 3
3 follow-up colonoscopies 4 3 0 1
4 follow-up colonoscopies 2 1 1 0
5 follow-up colonoscopies 1 0 0 1
6 follow-up colonoscopies 1 1 0 0
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cancer was seen in the present study, and this cancer or its
precursor lesion was judged to be missed during previous
endoscopy. The remaining cancers were diagnosed after a
normal recommended surveillance time.

The study of Winawer et 4/. in 1993 showed a reduction
of 94% of expected cancers in the national polyp study (1).
The incidence of colorectal cancer in the present study was
low (1.8%).

In The Netherlands, a very meticulous cancer
registration exists (8). All cancers diagnosed are included
in this system. It provides a risk analysis for people with
respect to development of colorectal cancer. Although
the follow-up time in the study population show a wide
range, 0.5-23 years, this group can be used to calculate
the life time risk for cancer. The mean follow-up was
11 years. Using the different age cohorts as given in the risk
assessment, it was possible to calculate an estimate of the
number of colorectal cancers that could have been expected.
This is 25 rectal cancers and 52 colon cancers. Looking at
the data in the present study only two rectal cancers and
28 colon cancers occurred. This is a reduction of 92% and
47% respectively. If patients with a hyperplastic polyp are
excluded, this is because they did not have a reason for
endoscopic follow-up; the reduction of colon cancers was
higher, 56%.

Recent data report on a safe interval of 5 years for
surveillance in case of low-risk adenomas (9). However,
there is also evidence that small low risk adenomas have
no need for follow-up (10). A possible flaw of the study is
the fact that the data set did not report on the number of
polyps, or the macroscopic or histological appearance.

"The majority of cancer was located in the proximal colon.
This may lead to the assumption that precursor lesions,
this is serrated adenomas of flat adenomas, are missed
during previous endoscopy. The most likely explanation
is inadequate colon cleansing. Unfortunately, the data set
did not include a score for the bowel preparation. This
observation once again stipulates that excellent bowel
preparation is essential.

The cancers were diagnosed approximately 8 years after
an earlier procedure. However, there was a wide range, from
1 to 16.5 years. It is tempting to assume that most cancers
will be detected within the normal recommended time of
follow-up as given in the guidelines. Nine patients (53%) in
whom adenoma(s) were removed prior to the diagnosis of
cancer already reached an age that further follow-up is not
recommended anymore.

It is concluded that follow-up after removal of adenomas
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in normal daily practice is associated with a decrease in
development of colorectal cancer. However, to reach this
many follow-up colonoscopies have to be done.
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