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BACKGROUND & AIMS: The adenoma detection rate (ADR) is
an important quality indicator of screening colonoscopy; it is
inversely associated with risk of interval cancers and colorectal
cancer mortality. We assessed trends in the ADR in the ﬁrst
10 years of the German screening colonoscopy program.
METHODS: We calculated age-adjusted and age-speciﬁc
detection rates of nonadvanced adenomas and advanced adenomas for each calendar year based on 4.4 million screening
colonoscopies conducted from 2003 through 2012 and
reported to the German screening colonoscopy registry.
RESULTS: We observed a steady and strong increase in rate of
detection of nonadvanced adenomas in both sexes and all age
groups. Age-adjusted rates of detection of nonadvanced adenomas increased from 13.3% to 22.3% among men and from
8.4% to 14.9% among women. This increase was mostly due to
an increase in detection rates of adenomas <0.5 cm, and it is
partly explained by an innovation effect (higher ADRs among
incoming colonoscopists than among leaving colonoscopists, and
relatively stable ADRs among continuing colonoscopists). Only
modest increases were observed in detection rates of advanced
adenomas (from 7.4% to 9.0% among men, and from 4.4% to
5.2% among women) and colorectal cancer. In 2012, overall ADR
reached 31.3% and 20.1% in men and women, respectively.
CONCLUSIONS: We observed a strong increase in ADRs from
2003 through 2012 in Germany. Although we cannot exclude
the effects of secular trends in colorectal neoplasm prevalence,
the observed increase was mainly the result of a steady increase in detection of nonadvanced adenomas (especially adenomas <0.5 cm). Further research should address potential
implications for deﬁning screening and surveillance intervals.
Keywords: Colon Cancer; Endoscopy; Colorectal Neoplasms;
Prevention.

T

here is increasing evidence that screening colonoscopy with detection and removal of adenomas is a
powerful approach to colorectal cancer (CRC) prevention.15
Effectiveness of CRC prevention obviously depends on the
ability of colonoscopists to detect and remove colorectal adenomas, and the adenoma detection rate (ADR), which is

related to the level of training,6 has been suggested to be an
important and necessary, albeit not sufﬁcient, indicator of
endoscopist performance.7,8 Recent studies have demonstrated the ADR at screening colonoscopy to show clear inverse associations with the risk of interval cancers9 and CRC
mortality.10
ADRs are known to vary by sex and age of patients.9,1114
However, previous studies have demonstrated strong interphysician variation and inter-center variation in the ADR,
even after adjustment for patient factors.9,15 To our knowledge, however, no previous study has systematically assessed
time trends in ADR on the national level in countries offering
screening colonoscopy. In this article, we provide a detailed
assessment of such trends according to sex and age of
screening colonoscopy participants within the initial 10 years
of the German screening colonoscopy program.

Methods
Database
Our analysis is based on data of the German screening colonoscopy registry.14 Screening colonoscopy has been offered
in Germany as a primary screening examination for early
detection and prevention of CRC since October 2002. Women
and men aged 55 years or older are eligible for a ﬁrst screening
colonoscopy. If this ﬁrst screening colonoscopy is conducted
before 65 years of age, a second screening colonoscopy is
offered 10 years later. Certiﬁcation to conduct screening colonoscopy is tightly regulated on the basis of extensive previous
training and experience, and its maintenance is subject to
rigorous quality control. In particular, only gastroenterologists,
internists, or surgeons who have conducted at least 200 colonoscopies in the preceding 2 years are certiﬁed for conducting
screening colonoscopies. Maintenance of certiﬁcation is
contingent on conduction of at least 200 colonoscopies per
year, the quality and completeness (ie, terminal ileum reached)
of which has to be proven by photo or video documentation.
These requirements, which do not include a minimum
Abbreviations used in this paper: ADR, adenoma detection rate; CRC,
colorectal cancer.
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ADR limit, did not change over time during the period of
investigation. Histopathologic examination is performed
decentrally by certiﬁed pathology laboratories.
Along with introduction of screening colonoscopy, a national screening colonoscopy registry was built up, including all
screening colonoscopies among men and women covered by
Statutory Health Insurance (close to 90% of adults in the
eligible age range). Details of the registry’s operation and data
quality have been reported elsewhere.14,16 Brieﬂy, all screening
colonoscopies are reported anonymously on a standardized
form. Reporting is virtually complete, as it is a prerequisite for
physicians’ reimbursement by the health insurance funds. The
registry includes primary screening examinations only (ie, it
does not include colonoscopies conducted for surveillance,
workup of symptoms, or other screening tests). Items reported
include basic sociodemographic variables, as well as information on ﬁndings at colonoscopy, including number (categories:
1, 24, and >4), size (categories: <0.5, 0.51 cm, 12 cm, and
>2 cm), and histologic characteristics of polyps. In case of
multiple neoplasms, only characteristics of the most advanced
type are recorded. The reporting forms are processed and
checked for completeness and plausibility using standardized
algorithms at regional data centers before anonymized transfer
to the national data center. Approximately 20%30% of
eligible people have had a screening colonoscopy within the
initial 10 years from the introduction of this screening offer.
For this analysis, we used data from 4,407,971 ﬁrst-time
screening colonoscopies in 20032012.

Statistical Analyses
Given the strong differences in adenoma prevalences between men and women, all analyses were conducted separately
for men and for women. In addition, given expected differences
in detection rates of advanced and nonadvanced adenomas,
analyses were conducted separately for both types of adenomas. In the German screening colonoscopy registry,
advanced adenomas are deﬁned as at least 1 adenoma 1 cm
or at least 1 adenoma with villous components or high-grade
dysplasia. In additional analyses, adenoma detection rates
were stratiﬁed by adenoma size, regardless of histologic subtype (<0.5 cm, 0.51 cm, and >1 cm).
We ﬁrst present trends in cumulative numbers of participants in screening colonoscopy up to various ages (60, 65, 70,
75 years, and any age) for each calendar year from 2002 to
2012. Apart from the trends in numbers of participants, these
results also indicate changes in age distribution of screening
colonoscopy participants over time, which requires careful
consideration in the analysis of trends in ADR, due to the dependency of adenoma prevalences on age.
We then present age-adjusted and age-speciﬁc detection
rates of the various types of colorectal adenomas for each
calendar year from 2003 to 2012. Age adjustment was done to
the age distribution of screening colonoscopy participants in
the total study period (20032012). In order to make results
comparable between men and women, the same standard
population of all 4,407,971 screening colonoscopy participants
included in this analysis was used for age adjustment in analyses for both men and women. Age categories used for
adjustment and for age-speciﬁc analyses were 5559, 6064,
6569, 7074, 7579 and 80þ years. For comparison, ageadjusted detection rates are also shown for colorectal cancer,
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and detection rates are also shown for all neoplasms combined.
For clarity of presentation and due to their very small size, we
did not include 95% conﬁdence intervals in the graphical
presentations of ADRs. Given the very large size of the study
population, the width of the conﬁdence intervals was <1%-unit
even for the vast majority (173 of 240 [72%]) of the sex-, age-,
and calendar-yearspeciﬁc detection rates of nonadvanced and
advanced adenomas, the exceptions were mostly restricted to
age groups 7579 years and 80þ years.
In order to address possible reasons for, and consequences
of, trends in ADR, we also assessed trends in age-adjusted cecal
intubation rates and in sedation rates, as well as in ageadjusted bleeding and perforation rates for both men and
women over time.
The composition and technical equipment of colonoscopists
are not constant over time and observed trends in ADR might
partly reﬂect an “innovation effect.” To assess the potential role
of such an innovation effect, we carried out additional separate
analyses for “incoming” colonoscopists (typically younger
colonoscopists opening or joining a gastroenterology practice
with the most recent technological equipment) and “leaving”
colonoscopists (typically older, retiring colonoscopists), as well
for “continuously practicing” colonoscopists providing
screening colonoscopies throughout the period of investigation.
Because unique colonoscopist identiﬁers were only included in
the database from 2008 on, these analyses were restricted to
calendar years 20082012. Also, the database does not include
colonoscopists’ age, so the impact of this variable could not be
assessed directly. Incoming colonoscopists were deﬁned as
colonoscopists not providing any screening colonoscopy in
2008, but providing screening colonoscopies in 2012 and
possibly preceding years. Leaving colonoscopists were deﬁned
as colonoscopists providing screening colonoscopies in 2008
and possibly subsequent calendar years, but not in 2012.
Continuously practicing colonoscopists were deﬁned as colonoscopists providing screening colonoscopies in each calendar
year from 2008 to 2012. Age-adjusted, sex-speciﬁc detection
rates of nonadvanced adenomas and advanced adenomas were
calculated for each calendar year and each group.
Finally, in order to assess stability of variation and ranking
of overall ADR across colonoscopists over time, we assessed the
joint classiﬁcation of continuously practicing colonoscopists
according to sex- and age-adjusted quintiles of overall ADR in
2008 and 2012. In order to limit the role of random variation,
this analysis was restricted to colonoscopists who performed at
least 50 screening colonoscopies among women and 50
screening colonoscopies among men in each of the 2 calendar
years. For this analysis, indirect adjustment by sex and age was
performed, using overall sex- and age-speciﬁc ADR in 2008 and
2012 to calculate expected ADRs. Agreement of ADR quintile in
2008 and 2012 beyond chance was quantiﬁed by a quadratically weighted k coefﬁcient with weights of 1, 4, 9, and 16 for
differences by 1, 2, 3, and 4 quintiles, respectively.

Results
Figure 1 shows the annual cumulative numbers of men
and women participating in screening colonoscopy up to
various ages. Among men, the total number of screening
colonoscopies increased steeply between 2003 and 2004
and reached its peak at 239,970 in 2006. Since then,
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Figure 1. Annual cumulative numbers of (A) men
and (B) women participating in screening colonoscopy up to various
ages. German national
screening
colonoscopy
registry, 20032012.

numbers of screening colonoscopies gradually declined,
except for the youngest age group (5559 years), in whom
the number of screening colonoscopies continued to increase up to 2009 and remained essentially constant
thereafter. As a result, the proportion of ﬁrst time screening
colonoscopies conducted in this age group increased from
18.6% in 2003 to 38.1% in 2012.
In all calendar years, more women than men participated
in screening colonoscopy. The sex difference was largest in
the earlier years of the program, and the decline in numbers
of participants in later years was stronger for women than
for men. In contrast to other age groups, the numbers of female participants remained approximately constant between
2006 and 2012 for the youngest age group (5559 years),

whose share among the total number of female participants
rose from 22.5% in 2003 to 40.2% in 2012.
Age-adjusted detection rates of nonadvanced adenomas,
advanced adenomas, and CRC were substantially higher
among men than among women (Figure 2). Detection rates
of nonadvanced adenomas strongly increased over time in
both sexes, from 13.3% in 2003 to 22.3% in 2012 among
men, and from 8.4% to 14.9% among women, less pronounced increases were seen (in absolute terms) for
advanced adenomas (from 7.4% to 9.0% among men, and
from 4.4% to 5.2% among women) and CRC. The steepest
increase in detection rates of nonadvanced adenomas was
observed between 2006 and 2007 among both men and
women. The overall neoplasm detection rate (nonadvanced

10-Year Trends in Adenoma Detection Rates

359

CLINICAL AT

August 2015

Figure 2. Trends in ageadjusted detection rates
of nonadvanced adenomas, advanced adenomas, colorectal cancer,
and any neoplasm by sex
(A, men; B, women).
German national screening
colonoscopy
registry,
20032012. For the sake
of readability, conﬁdence
intervals that are very tight
(width <0.6%-unit in all
cases) are not shown.

adenomas, advanced adenomas and CRC combined)
increased from 21.6% in 2003 to 32.7% in 2012 among
men, and from 13.3% in 2003 to 20.9% in 2012 among
women.
The strong increase in detection rates of nonadvanced
adenomas was seen consistently with almost identical
temporal patterns in all age groups in both sexes (Figure 3).
Likewise, the very modest increase in detection rates of
advanced adenomas was very similar in all age groups and
both sexes (Figure 4). For advanced adenomas, a clear age
gradient was seen with detection rates consistently
increasing with age (apart from the oldest age group among
men).
As can be seen from Figure 5, the increase in ageadjusted detection rates of nonadvanced adenomas over

time was much stronger for adenomas <0.5 cm than for
larger adenomas. Therefore, the increases in detection rates
of nonadvanced adenomas and of overall ADRs were, to a
large extent, due to increased detection rates of small
nonadvanced adenomas, which accounted for a clear majority of nonadvanced adenomas detected at the end of the
observation period.
Supplementary Figure 1 shows trends in age-adjusted
cecal intubation rates and sedation rates over time. Cecal
intubation rates were already rather high in 2003 (>98% in
both men and women), with little change over time since
then. Sedation rates increased over time in both men and
women, but the vast majority of screening colonoscopies
was conducted under sedation throughout the period of
investigation (especially among women). In contrast to the
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Figure 3. Trends in detection rates of nonadvanced
adenomas by sex and age
(A, men; B, women).
German national screening
colonoscopy
registry,
20032012. For the sake
of readability, conﬁdence
intervals that are very tight
(width <1%-unit in 78 of
120 cases) are not shown.

increase in ADR, most of the increase was already seen in
the early years up to 2006. Consistent recording of bleedings and perforations was restricted to calendar years 2005
to 2012. Age-adjusted bleeding and perforation rates were
consistently well below 0.5% and 0.1%, respectively, with
decreasing rather than increasing trends over time despite
increasing ADR (data not shown).
Of the 1,809,035 screening endoscopies performed from
2008 to 2012, there were 209,937 (11.7%), 1,445,378
(79.9%) and 129,165 (7.1%) performed by 647 incoming,
1597 continuous, and 548 leaving endoscopists (for 1.4% of
endoscopies a classiﬁcation of the endoscopist was missing).
As illustrated in Figure 6, the slight increase in ADRs between 2008 and 2012 might be due, at least in part, to an
innovation effect, with endoscopists starting to perform
screening colonoscopies during the period of investigation

showing higher ADRs than endoscopists stopping to
perform screening colonoscopies. Intermediate levels of
ADRs were seen for the majority of continuously practicing
endoscopists
performing
screening
colonoscopies
throughout the period of investigation. Overall, ADRs within
groups of endoscopists remained rather stable during the
5-year period investigated. In addition, variation and
ranking of sex- and age-adjusted ADR across colonoscopists
was rather stable over time (Table 1), with a quadratically
weighted k coefﬁcient of agreement between quintile
membership in 2008 and 2012 of 0.73.

Discussion
In this study, we observed a strong increase in the
detection rate of nonadvanced adenomas within the initial
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Figure 4. Trends in detection rates of advanced
adenomas by sex and age
(A, men; B, women).
German national screening
colonoscopy
registry,
20032012. For the sake
of readability, conﬁdence
intervals that are very tight
(width <1%-unit in 95 of
120 cases) are not shown.

10 years of the German screening colonoscopy program.
This strong increase was seen consistently in both sexes and
all age groups and was, to a large extent, due to a particularly strong increase in detection rates of small adenomas of
<0.5 cm. By contrast, only a less pronounced increase was
seen (in absolute terms) in detection rates of advanced
adenomas and CRC. The increase in ADRs appears to be at
least partly explained by an innovation effect.
In theory, the observed increase in detection rates of
nonadvanced adenomas might be due to various reasons,
including increasing true prevalences of nonadvanced adenomas over time, enhanced detection, or more complete
reporting of nonadvanced adenomas. Increasing true prevalences of nonadvanced adenomas could result from
changes in risk factor patterns over time or from selection

effects (ie, more selective participation of those at higher
risk in more recent years). The latter suggestion appears to
be supported by the observation that the particularly strong
increase in ADR from 2006 to 2007 went along with a
particularly strong drop in numbers of participants between
those years. It would be very unusual, however, for risk
factor changes to occur simultaneously and at the same pace
in both sexes and across a broad range of age groups. There
also seems to be no obvious reason why risk factor changes
or selection effects should have selectively led to substantially increased prevalences of nonadvanced adenomas
(especially small nonadvanced adenomas), but not of
advanced adenomas or CRC. A more plausible explanation
for the selective major increase in detection rates of nonadvanced adenomas, especially small ones, seems to be
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Figure 5. Trends in ageadjusted detection rates
of adenomas according to
size of largest adenoma (A,
men; B, women). German
national screening colonoscopy registry, 20032012.
For the sake of readability,
conﬁdence intervals that are
very tight (width <0.4%-unit
in all cases) are not shown.

enhanced detection or reporting of such lesions over time.
Plausible reasons for enhanced detection rates might
include, for example, increasing training and experience and
enhanced technical equipment of colonoscopists,17
enhanced bowel preparation, sustained major efforts of
quality assurance in the German screening colonoscopy
program, but possibly also increasing awareness of the
quality criteria of colonoscopies (including the ADR).
Although the German national screening colonoscopy registry does not allow assessment of trends in the quality of
bowel preparation, cecum intubation rates were high from
the beginning, and trends in completeness of colonoscopy
are unlikely to explain the observed trends in the ADR. The
same applies to trends in sedation rates, which were high
throughout the period of investigation. Even though

sedation rates increased over time, the temporal patterns of
this increase (which occurred mainly in earlier years) did
not match the temporal patterns of the increase in ADR
(which occurred mainly after 2006). This is in line with
previous evidence that sedation does not have a major
impact on ADR.18
A possible role of increased awareness of the quality
criteria of colonoscopies is supported by the particularly
strong increase of detection rates of nonadvanced adenomas
from 2006 to 2007, when colonoscopy quality criteria,
including the ADR, received increased attention and
dissemination.19,20 An additional factor that might have
contributed to the particularly pronounced increase in ADRs
from 2006 to 2007 might be the change from paper-based
to electronic transmission of colonoscopy records to the
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Figure
6. Age-adjusted
adenoma detection rates
(A, men; B, women) among
incoming colonoscopists
with
ﬁrst
screening
endoscopy in 2009 to
2012 (blue lines), among
continuously
practicing
colonoscopists
with
screening
endoscopies
throughout 2008 to 2012
(red lines), and among
leaving
colonoscopists
with last screening endoscopy in 2008 to 2011
(green lines). For the sake
of readability, conﬁdence
intervals that are very tight
(width <1%-unit in 36 of
52 cases) are not shown.

national screening colonoscopy registry, which was introduced in 2006 and became mandatory in 2007. It is possible
that enhanced ease of reporting might also have contributed
to more complete, enhanced recording of adenomas. Even
though there is no direct evidence from validation studies,
this possibility appears plausible and should be considered
in the interpretation of the results.
Our results also indicate the contribution of an innovation effect to the increase of ADRs, that is, a substantial
proportion of the increase might not be due to increasing
ADRs of practicing screening colonoscopists over time, but
due to higher ADRs among incoming colonoscopists who
typically install the latest technological equipment at the

time of opening or taking over a practice than among
continuously practicing or leaving colonoscopists. Of course,
additional factors, such as differences in training or
emphasis in withdrawal techniques, could also contribute to
observed differences between groups of colonoscopists.
Even though the vast majority (approximately 90%) of
leaving colonoscopists are leaving on their own initiative
(typically due to retirement), the group of leaving colonoscopists also includes a minority of colonoscopists who lose
their certiﬁcation, for which not reaching the required
number of colonoscopies was the most commonly reported
indication.21 If the ADR of the latter group of colonoscopists
was substantially lower than those of continuing
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Table 1.Distribution of Continuously Practicing Colonoscopists According to Quintiles of Sex- and Age-Adjusted Overall
Adenoma Detection Rates in 2008 and 2012
Quintile (adjusted ADR) in 2012
Quintile (adjusted
ADR) in 2008
1
2
3
4
5

1 (<17.1%)

(<16.2%)
(16.2% to <22.3%)
(22.3% to <26.5%)
(26.5% to <33.7%)
(33.7%)

63
30
9
2
1

(60.0)
(28.3)
(8.5)
(1.9)
(1.0)

2 (17.1% to <22.5%)
33
37
25
10
1

(31.4)
(34.9)
(23.6)
(9.4)
(1.0)

3 (22.5% to <28.0%)
8
20
35
34
9

(7.6)
(18.9)
(33.0)
(32.1)
(8.6)

4 (28.0% to <34.1%)
1
13
29
34
29

(1.0)
(12.3)
(27.4)
(32.1)
(27.6)

5 (34.1%)
0
6
8
26
65

(0.0)
(5.7)
(7.5)
(24.5)
(61.9)
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NOTE. Values are n (%).

colonoscopists, this could also explain part of the gap between continuous and leaving colonoscopists. Because the
screening colonoscopy registry does not include the reasons
why colonoscopists leave, this issue could not be addressed
precisely in our analysis.
Although increasing ADRs over time are reassuring with
respect to minimization of interval cancers, our results
suggest that a non-negligible proportion of adenomas,
especially smaller adenomas, may have been missed during
the early years of the screening colonoscopy offer. This
ﬁnding is consistent with results of studies published up to
2006, which had shown substantial miss rates for small
adenomas.22 On the other hand, steadily increasing ADRs,
with an increasing share of detection rates of small adenomas, might raise concerns about “overdetection” or
“overreporting” of clinically irrelevant ﬁndings in more
recent years. To our knowledge, no previous study has
provided a comparably comprehensive analysis of time
trends in a national screening colonoscopy program. Our
results are highly consistent, however, with previous studies
regarding major variation of ADR according to sex and
age.9,1114 With respect to overall levels of ADR, the combined detection rates of nonadvanced adenomas and
advanced adenomas were below the commonly recommended benchmarks of 25% for men and 15% for
women19,20,23 in the early years of the program, reached the
benchmarks in 2006, and continued to increase to overall
levels slightly above 30% for men and 20% for women in
recent years. Nevertheless, mean nonadvanced and overall
ADRs remained below levels of around 50%, which appear
to be achievable in screening colonoscopy.10
Taken together, the observation of increasing ADR over
time might have a number of potentially important clinical
implications. First, screening colonoscopies conducted today
might provide more complete CRC prevention than suggested in previous studies that were addressing the impact
of screening colonoscopies conducted one or more decades
ago.5 Second, interval cancers, which might have mostly
resulted from missed adenomas in the past,24,25 might
become increasingly rare, and longer screening and surveillance intervals, especially after increasing detection of
very small adenomas, might be better justiﬁed in the future
than in the early colonoscopy era. So far, the German S3
guideline for colorectal cancers foresees surveillance

intervals of 5 years after detection of 12 adenomas <1 cm
without high-grade neoplasia,26 and the US Multi-Society
Task Force on Colorectal Cancer recommends surveillance
intervals of 510 years after detection of 12 tubular adenomas <1 cm,27 both without further differentiation by
adenoma size.
Such differentiation seems to be particularly important
though, because the increase in ADRs, along with the
increasing share of very small adenomas, will otherwise
increase the burden of surveillance colonoscopies substantially, and the expected disproportional increase of negative
surveillance colonoscopies might make surveillance after
positive ﬁndings less cost-efﬁcient. This issue might become
even more relevant in the future, should further advances in
imaging technology enable detection of adenomas of even
smaller sizes than those detectable with current equipment.2830 Additional research, including modeling approaches, should address screening and surveillance
intervals that can ensure maximum effectiveness and costeffectiveness of screening colonoscopy in the era of
increased and further increasing ADRs with a growing share
of very small adenomas.31 Finally, our results support suggestions that more differentiated colonoscopy quality
criteria might be more meaningful than the overall ADR that
is increasingly determined by small, nonadvanced adenomas. In particular, such quality criteria might also take
size and other adenoma features into consideration.
Our study has a number of strengths and limitations.
Major strengths of the study are national coverage of all
screening colonoscopies in the Statutory Health Insurancecovered German population and the very large number of screening colonoscopies included, which allowed
estimation of ADRs at very high levels of precision, even in
sex- and age-speciﬁc analyses. Limitations include the restriction of presentation to average ADRs. Both absolute
levels of ADR and their trends show substantial variation
between individual colonoscopists.9,15,32 This also applies to
Germany,33 but variation and ranking of sex- and ageadjusted ADR across colonoscopists was rather stable over
time during the 5-year period from 2008 to 2012 for which
this information was available. Unfortunately, distinction of
colonoscopists by different professional groups was also
restricted to the 5-year period from 2008 to 2012, during
which very similar increases in ADR were seen in each of

the major groups (data not shown). We were able, however,
to illustrate an innovation effect, which contributes to the
ongoing increase in ADRs. Although the German screening
colonoscopy registry offers unique possibilities for monitoring performance and ﬁndings of screening colonoscopy
on the national level, conﬁdentiality regulations unfortunately hinder its potentially much more beneﬁcial use for
directly assessing the impact of screening colonoscopy and
the role of ADR in prevention of CRC incidence and mortality by record linkage with cancer registry and mortality
data.
Despite its limitations, our analysis provides important
information suggesting favorable developments in the
quality of screening colonoscopy in Germany, but, at the
same time, raises concerns about “oversurveillance,” which
can result from detecting an increasing proportion of small
adenomas, most of which would carry only a very small risk
of developing into clinically manifest CRC during a lifetime.
The main challenge for the German screening colonoscopy
program remains increasing its utilization in the ﬁrst place.
This might be best achieved by transformation of the
screening offer into an organized screening program. A national law was launched in 2013 requesting such a transition, the implementation of which is currently in
preparation. Further efforts should be made to enable
linkage of screening registry data with cancer incidence and
mortality data. The implications of strongly increasing
ADRs, with increasing shares of very small adenomas, on the
deﬁnition of the most suited screening and surveillance intervals should be addressed in future research.

Supplementary Material
Note: To access the supplementary material accompanying
this article, visit the online version of Gastroenterology at
www.gastrojournal.org, and at http://dx.doi.org/10.1053/
j.gastro.2015.04.012.
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Figure 1. Trends in ageadjusted cecal intubation
and
sedation
rates.
German national screening
colonoscopy
registry,
20032012. For the sake
of readability, conﬁdence
intervals that are very tight
(width <1%-unit in 39 of
40 cases) are not shown.
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