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CHAPTER 7

AbSTRAcT

background and Aims 

The adenoma detection rate (ADR) is the most important surrogate quality parameter for colorectal 

cancer (CRC) prevention. However, serrated polyps also are precursors of CRC. Large, prospective 

studies comparing the detection rate of serrated polyps among endoscopists in an era of awareness 

about the malignant potential of serrated polyps have not yet been performed. We aimed to 

compare the proximal serrated polyp (PSP) detection rate and the clinically relevant serrated polyp 

(RSP) detection rate among endoscopists and to analyze the association between these parameters 

and the ADR.

Methods

Colonoscopy data were retrieved in one expert center between January 2011 and July 2014 by using 

a structured reporting system, enabling prospective and automatic quality assessment. Endoscopists 

who performed at least 50 colonoscopies within the timeframe were included for analysis. 

Multivariate logistic regression was used to compare the ADR, PSP detection rate, and RSP detection 

rate among endoscopists. The association among these parameters was calculated by using the 

Pearson r correlation coefficient. All lesions were assessed by an expert pathologist.

Results

In total, 16 endoscopists and 2088 colonoscopies were included for analysis. The PSP detection rate 

ranged from 2.9% to 18.6% (mean 10.4%) among endoscopists. Corrected for confounders, the odds 

ratio to detect ≥1 PSP, compared with endoscopists with the highest detection rate, ranged from 

0.79 (95% confidence interval [CI], 0.41-1.52) to 0.12 (95% CI, 0.03-0.55). The PSP detection rate was 

highly correlated with the RSP detection rate (r 0.94; P<0.001), ranging from 4.3% to 20.9% (mean 

13.9%). The PSP detection rate moderately correlated with the ADR (0.55; P Z .03), which ranged 

from 23.2% to 49.2% (mean 35.2%).

conclusions

The PSP detection rate is widely variable among endoscopists, strongly correlated with the RSP 

detection rate, and moderately correlated with the ADR. These results suggest a high miss rate of 

RSPs among endoscopists with low rates of PSP detection. Future research should determine the 

association between endoscopists’ PSP detection rates and the risk of interval cancer.
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bAckGROunD

Colorectal cancer (CRC) is one of the most common causes of cancer morbidity and mortality 

worldwide, arising from colon precursor lesions over the course of many years.1,2 Resecting these 

lesions during colonoscopy reduces the incidence of CRC.3 Unfortunately colonoscopy is not fully 

protective for the occurrence of CRC, especially in the right side of the colon.4,5 Most so-called interval 

cancers, cancers occurring after a negative colonoscopy within the surveillance interval, seem to 

arise from precancerous lesions missed during prior colonoscopy.6,7 Two landmark publications 

showed an inverse correlation between the risk of interval cancer and the adenoma detection 

rate (ADR) of an endoscopist, the proportion of colonoscopies in which at least 1 adenoma was 

found.8,9 As a result, the ADR is considered the prime surrogate quality parameter in the context 

of CRC prevention, representative for a thorough evaluation of the colorectum. However, the ADR 

is considered imprecise because the detection of only 1 adenoma is sufficient to qualify for a high-

quality colonoscopy (“one-and-done” phenomenon).10 Furthermore, adenomas are considered not 

to be the only precursor lesions of CRC.11 Therefore, assessment of additional quality parameters 

seems required to ensure a high-quality colonoscopy. 

For many years, adenomas have been regarded as the only premalignant lesions in the colorectum. 

However, research from recent years suggests an important role for serrated polyps (SPs) in 

the oncogenesis of CRC, responsible for approximately 15% to 30% of all CRCs.12,13 A significant 

proportion of all interval carcinomas seems to arise from SPs, presumably because of a high miss rate 

of SPs located in the proximal colon.14,15 However, not all SPs appear to be premalignant. Diminutive 

hyperplastic polyps located in the rectosigmoid colon are considered benign, whereas larger and/

or proximally located hyperplastic polyps (HPs), sessile serrated adenomas and/or polyps (SSAs/Ps), 

and traditional serrated adenomas (TSAs) are considered to have a higher neoplastic potential.11 It 

is therefore important to detect and resect the latter group of clinically relevant SPs (RSPs) during 

colonoscopy in order to ensure a high-quality colonoscopy. Currently, the detection of SPs is not yet 

an established quality indicator, and detection thresholds are not defined. 

Two studies have evaluated the variability of the detection rate of ≥1 proximal SP (PSP) among 

endoscopists in a screening cohort.16,17 The PSP detection rate is considered an easy-to-measure 

surrogate parameter for the detection of RSPs (eg, larger and/or proximally located HPs, SSAs/Ps, and 

TSAs), although the correlation between these parameters is never evaluated. In a large, retrospective 

study, the PSP detection rate proved to be endoscopists dependent, ranging from 1% to 18% among 

15 endoscopists.16 A more recent study based on prospectively collected data also described a large 

variability in the PSP detection rate (6%-22%) among 5 endoscopists.17 However, a large, endoscopist-

based study based on prospectively collected data, performed in an era of awareness about the 

neoplastic potential of SPs, has not yet been performed. Also, the variability in the detection rate of 

RSPs among endoscopists and potential explanations for this variability have not yet been evaluated. 
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The primary aim of this study was to compare the PSP detection rate as well as the RSP detection 

rate among consultant gastroenterologists and senior gastroenterology residents and to analyze 

the association between both parameters and the ADR. Second,we aimed to evaluate which SP 

subtypes are accountable for a potential variability in the detection of clinically relevant SPs among 

endoscopists.

METhODS

Study design

This was a cross-sectional study that used data retrieved from a prospectively collected database. 

Colonoscopies performed in daily practice from January 2011 until July 2014 were included for 

analysis. The study protocol was presented to the local institutional review board. They decided 

that formal revision was not required, as in agreement with the Medical Research Involving Human 

Subjects Act (WMO), because patient data were retrieved during standard care, and no additional 

interventions were performed for the sake of this study. This study was carried out in accordance with 

the Helsinki Declaration.18

colonoscopy data

Colonoscopy data were retrieved from a single colonoscopy center (Procolo/Bergman Clinics, 

Amsterdam) by using the EndoALPHA reporting system (Endobase Olympus, Winter & Ibe GmbH, 

Hamburg, Germany), enabling prospective and automatic quality assessment. This is a completely 

structured colonoscopy reporting system, aimed at generating a standardized and complete report on 

every colonoscopy in daily practice, including all key quality indicators. As well as accurate reporting 

on endoscopic quality and findings, this system facilitates regular production of standard analyses of 

all quality indicators for quality assurance. We discussed this reporting system previously.19 

For this study, we collected data based on patient demographics (eg, sex and age), procedural features 

(eg, colonoscopy indication and performing endoscopist), and polyp characteristics (eg, location, size, 

morphology, applied treatment, and histopathology result of each polyp). Also results of the Boston 

Bowel Preparation Scale (BBPS) and maximum insertion depth of the endoscope by colon segment 

were collected for the purpose of this study. 

All colonoscopies were performed by endoscopists who also were affiliated with the Academic 

Medical Centre in Amsterdam, The Netherlands. Endoscopists were instructed to resect all detected 

lesions, unaware of predicted polyp histology. All endoscopists were well aware of the clinical 

importance of SPs, but no formal training for the detection of SPs was given before the study.
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Histopathologic assessment

Polyp histopathology was assessed by expert GI pathologists in daily practice according to the revised 

Vienna criteria.20 Polyp histopathology was subdivided into adenomatous (including adenomas with 

high-grade dysplasia and/or a villous component) or serrated (including HPs, SSAs/Ps, and TSAs). The 

histopathologic diagnosis was based on the morphologic features on hematoxylin and eosin staining. 

SSAs/Ps were defined as SPs with at least two irregular, dilated crypts, including dilatation of the base 

of the crypts that often have a boot, L, or inverted T shape, in accordance with the most recent World 

Health Organization classification system.21

inclusion and exclusion criteria

We restricted colonoscopy reports to those of endoscopists who performed at least 50 colonoscopies 

within the timeframe at Procolo/Bergman clinics for analysis. Senior residents, in the final year of 

residency, also were eligible to perform colonoscopies at Procolo/Bergman clinics and performed 

colonoscopies without a supervising gastroenterologist being present in the colonoscopy suite. Their 

colonoscopies were considered eligible to be included in the study. Two endoscopists who became 

consultant gastroenterologists during the study period and performed the majority of colonoscopies 

as consultants were regarded as consult gastroenterologists in the analysis. One nurse endoscopist 

was regarded as a senior resident. Only adult patients (≥18 years) were treated in Procolo/Bergman 

clinics. We excluded from analyses colonoscopies performed in patients with known hereditary 

colorectal cancer syndrome or inflammatory bowel disease as well as all incomplete colonoscopies 

in which the cecum was not reached. Colonoscopies performed in patients who had undergone 

colonoscopy within 5 years preceding the procedure also were excluded from analysis. Colonoscopy 

indication was subdivided into symptoms, surveillance, or positive family history for CRC. All screening 

colonoscopies performed in fecal immunochemical testing–positive patients were excluded from 

analysis because the expected proportion and volume of polyp subtypes differs greatly from 

colonoscopies performed for other indications. Because only a minority of endoscopists performed 

these colonoscopies, this could cause biased results.

Defining of outcome parameters and statistical analyses

Variables were reported as mean ± standard deviation (SD) in case of continuous and normally 

distributed variables, as median with an interquartile range in case of non-normally distributed 

continuous variables, and as percentages in case of count variables as well as categorical variables. 

Colonoscopy data of all endoscopists were analyzed to calculate the individual ADR (the proportion 

of colonoscopies in which ≥1 histologically confirmed adenoma was detected), PSP detection rate 

(the proportion of colonoscopies in which ≥1 histologically confirmed SP was detected, located 

in the proximal colon), and RSP detection rate (the proportion of colonoscopies in which ≥1 RSP 

was detected). The proximal colon was defined as proximal to the descending colon (splenic 

flexure, transverse colon, ascending colon, and cecum), in agreement with the Dutch guideline for 

colonoscopy surveillance.22 All SPs detected in the proximal colon were included to measure the PSP 
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detection rate, regardless of polyp size and histopathology. RSPs were defined as SSAs/Ps, TSAs, or 

HPs proximal to the rectosigmoid colon and HPs in the rectosigmoid colon >5 mm in size.23 

Multivariate logistic regression, corrected for patient age, sex, quality of bowel preparation, and 

colonoscopy indication was used to compare the PSP detection rate as well as RSP detection rate 

for individual endoscopists and to compare the performance of senior residents and consultant 

gastroenterologists. Based on these analyses, odds ratios (ORs) for the detection of ≥1 PSP or ≥1 

RSP during colonoscopy were calculated for each endoscopist, compared with the endoscopist with 

the highest detection rate. Multivariate logistic regression, corrected for the same confounders, 

also was used to compare the four endoscopists with the highest RSP detection rates (25%) with 

the 12 endoscopists with the lowest detection rates (75%), stratified for polyp size, morphology, 

and histopathology in order to evaluate potential causes for variability in RSP detection. For this 

cause, polyp morphology was subdivided into flat (Paris classification IIa, IIb and IIc), sessile (Paris 

classification Is), and pedunculated (Paris classification Ips and Ip). Polyp size was subdivided into 

diminutive (1-5 mm), small (6-9 mm), and large ≥10 mm). 

The association among the ADR, PSP detection rate, and RSP detection rate was calculated by using 

the Pearson r correlation coefficient for all participants and for residents and gastroenterologists 

separately. A P value <0.05 was regarded as statistically significant. All statistical analyses were 

performed by using SPSS statistics version 21 (SPSS, Chicago, Ill).

Figure 1 | Flowchart of in- and excluded colonoscopies in the study
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RESuLTS

Colonoscopy and polyp characteristics

A total of 2700 colonoscopies were performed from January 2011 until July 2014. A total of 98 

colonoscopies were not completed to the cecum, of which 64 were aborted because of inadequate 

bowel preparation, and 34 were aborted because of bowel anatomy or experienced pain. A total 

of 102 colonoscopies were performed after a positive fecal immunochemical test result in the 

context of population screening, and 35 colonoscopies were performed in patients who underwent 

a colonoscopy within five years before the current procedure. These colonoscopies were excluded 

from the analysis. No colonoscopies were performed in patients with hereditary colorectal cancer 

syndrome or known inflammatory bowel disease because these patients underwent colonoscopy 

surveillance in the Academic Medical Centre, rather than in Procolo/Bergman clinics. A total of 2465 

colonoscopies were eligible to be included in the analysis. In total, eight residents and eight consultant 

gastroenterologists performed 50 or more colonoscopies within the timeframe at Procolo/Bergman 

clinics and cumulatively performed 2088 colonoscopies (Figure 1). The mean (± SD) age of patients 

was 57.9 ± 12.6 years, and 47.1% of patients were male. The colonoscopy indication was recorded 

as symptoms in 1569 patients (75.1%), adenoma surveillance in 255 patients (12.3%), and a positive 

family history for CRC in 264 patients (12.6%). 

A total of 1451 adenomas and 819 SPs (564 HPs, 249 SSAs/Ps, and 6 TSAs) were found. Of all SPs, 298 

(36.4%) were located in the proximal colon, of which 113 (37.9%) were classified as HP, 182 (61.1%) 

as SSA/P, and 3 (1.0%) as TSA. A total of 441 SPs (53.8%) were regarded as clinically relevant, of which 

186 (42.2%) were classified as HP, 249 (56.5%) as SSA/P, and 6 as TSA (1.3%).

Endoscopist performance

The overall ADR was 35.2% (range 23.2-49.2), the overall PSP detection rate was 10.4% (range 2.9-

18.6), and the overall RSP detection rate was 13.9% (range 4.3-20.9). No significant difference was 

found between consultant gastroenterologists and gastroenterology residents for the detection rate 

of ≥1 adenoma (OR 0.89; P=0.29), PSP (OR 1.23; P=0.20), or RSP (OR 1.30; P=0.09) during a single 

colonoscopy, corrected for patient age, sex, BBPS score, and colonoscopy indication. Colonoscopy 

characteristics and performance per endoscopist are presented in Table 1. 

For all endoscopists, the corrected OR for the detection of ≥1 PSP as well as ≥1 RSP compared with 

the endoscopists with the highest detection rate (endoscopist 1) are presented in Table 2. The OR 

ranged between 0.79 (P=0.47; 95% confidence interval [CI], 0.41-1.52) and 0.12 (P<0.01; 95% CI, 

0.03-0.55) for the detection of ≥1 PSP. Seven endoscopists showed significantly lower odds to detect 

a PSP compared with the endoscopists with the highest detection rates. The OR ranged between 0.89 

(P=0.71; 95% CI, 0.48-1.65) and 0.15 (P<0.01; 95% CI, 0.04-0.55) for the detection of ≥1 RSP. Four 

endoscopists showed significantly lower odds for detecting an RSP compared with the endoscopists 

with the highest detection rates.
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Table 1 | Colonoscopy performance per endoscopist

Endoscopist Profession colonoscopies (n) Age (SD) bbPS (iQR) Male (%) ADR (%) PSPDR (%) RSPDR (%)

1 Gastroenterologist 86 56.1 (12.8) 9 (8-9) 38.4 36.0 18.6 20.9

2 Gastroenterologist 236 55.9 (12.8) 8 (7-9) 46.2 33.5 15.3 19.5

3 Gastroenterologist 169 59.3 (11.5) 9 (8-9) 44.4 40.8 14.2 17.2

4 Resident 50 55.1 (11.7) 9 (8-9) 44.0 46.0 14.0 16.0

5 Resident 65 58.3 (11.5) 9 (8-9) 49.2 49.2 13.9 15.4

6 Gastroenterologist 178 58.1 (12.8) 9 (7-9) 48.9 38.2 13.5 18.0

7 Resident 87 57.6 (12.8) 8 (7-9) 44.8 36.8 12.6 14.9

8 Resident 63 59.8 (12.7) 8 (7-9) 54.0 42.9 9.5 12.7

9 Resident 63 57.9 (12.3) 9 (9-9) 41.3 36.5 9.5 12.7

10 Gastroenterologist 98 59.4 (10.9) 9 (8-9) 42.9 28.6 9.2 11.2

11 Resident 105 56.9 (12.3) 7.5 (6-8) 50.5 26.7 8.6 9.5

12 Resident 127 58.0 (14.8) 8 (6-9) 52.8 32.3 7.9 12.6

13 Gastroenterologist 553 58.7 (12.5) 6 (5-7) 47.4 34.0 7.6 12.1

14 Gastroenterologist 60 56.0 (13.0) 9 (7-9) 36.7 30.0 6.7 13.3

15 Resident 79 56.7 (13.6) 7 (7-8) 49.4 38.0 5.0 6.3

16 Gastroenterologist 69 58.0 (13.1) 9 (6-9) 59.4 23.2 2.9 4.3

Residents 639 57.6 (13.0) 8 (7-9) 48.8 37.1 9.6 12.1

Gastroenterologists 1449 58.0 (12.5) 8 (6-9) 46.3 34.3 10.8 14.8

Overall 2088 57.9 (12.6) 8 (6-9) 47.1 35.2 10.4 13.9

SD = standard deviation, IQR = interquartile range, ADR = adenoma detection rate, PSPDR = proximal serrated polyp 
detection rate, RSPDR = clinically relevant serrated polyp detection rate,  BBPS = Boston Bowel preparation score

The performance of the four endoscopists with the highest RSP detection rates, compared with the 

12 endoscopists with the lowest RSP detection rates is presented in Table 3, stratified for polyp size, 

morphology, and histopathology. Except for the detection of ≥1 sessile RSP during colonoscopy, the 

endoscopists with the highest detection rate showed a significantly higher detection for all polyp 

subcategories, corrected for patient age, sex, BBPS score, and colonoscopy indication. The most 

pronounced differences were found for the detection rate of small and large lesions, whereas the 

difference in detection rate of diminutive lesions was less extensive. 

Correlation between quality parameters

The correlation between the ADR, PSP detection rate, and RSP detection rate is presented in Table 4. A 

significant correlation between the PSP detection rate and the ADR was found overall (r 0.55; P=0.03) 

and for consultant gastroenterologists specifically (r 0.77; P=0.02). For residents, no significant 

association was found (r 0.61; P=0.11). A significant correlation also was present between the RSP 

detection rate and the ADR overall (r 0.48; P<0.05) and for consultant gastroenterologists (r 0.82; 
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Table 2 | Odds ratio for the detection of at least one proximal SP and one relevant SP compared to the endoscopist with 
the highest detection rate

Endoscopist
OR for detection of at least one proximal SP  

(95% CI)
OR for detection of at least one clinically relevant SP 

(95% CI)

1 1 1

2 0.79 (0.41-1.52) 0.89 (0.48-1.65)

3 0.68 (0.33-1.36) 0.76 (0.39-1.47)

4 0.54 (0.18-1.60) 0.56 (0.20-1.53)

5 0.67 (0.27-1.64) 0.65 (0.27-1.53)

6 0.65 (0.32-1.31) 0.79 (0.41-1.52) 

7 0.60 (0.26-1.40) 0.62 (0.28-1.37)

8 0.41 (0.15-1.13) 0.49 (0.20-1.23)

9 0.43 (0.16-1.19) 0.53 (0.21-1.33)

10 0.41 (0.17-0.98) 0.45 (0.20-1.03)

11 0.41 (0.17-0.99) 0.39 (0.17-0.91)

12 0.34 (0.15-0.81) 0.50 (0.24-1.06)

13 0.34 (0.17-0.67) 0.48 (0.26-0.90)

14 0.31 (0.10-0.99) 0.57 (0.23-1.42)

15 0.16 (0.04-0.58) 0.18 (0.06-0.56)

16 0.12 (0.03-0.55) 0.15 (0.04-0.55)

CI = confidence interval, OR = odds ratio, SP = serrated polyp

Table 3 | Comparison of the performance in SP detection between the 25% highest and 75% lowest relevant SP detectors

Detection rate of the 4 highest 
relevant SP detectors (%)

Detection rate of the 12 lowest 
relevant SP detectors (%)

corrected OR  
(95% CI) p-value

Proximal SPs 15.0 8.3 1.98 (1.47-2.67) <0.001

Relevant SPs 
    1-5mm 
    6-9mm 
    >10mm

18.8 
11.7 
7.9 
3.0

11.8 
8.7 
3.3 
1.3

1.82 (1.39-2.37) 
1.41 (1.03-1.94) 
2.68 (1.75-4.12) 
2.64 (1.34-5.19)

<0.001 
0.03 

<0.001 
<0.01

SSA/Ps 
    1-5mm 
    6-9mm 
    >10mm

12.3 
7.5 
5.4 
2.2

6.0 
4.2 
1.8 
0.6

2.21 (1.58-3.10) 
1.81 (1.21-2.72) 
2.98 (1.72-5.16) 
3.90 (1.63-9.33)

<0.001 
<0.01 

<0.001 
<0.01

Flat relevant SPs 8.2 2.9 2.76 (1.78-4.28) <0.001

Sessile relevant SPs 10.9 8.9 1.32 (0.96-1.82) 0.09

Flat SSA/Ps 6.1 2.1 2.70 (1.62-4.48) <0.001

Sessile SSA/Ps 6.7 4.0 1.80 (1.18-2.75) <0.01
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P=0.01). For residents, no significant association was found (r 0.55; P=0.16). The correlation between 

the PSP detection rate and the RSP detection rate was significant overall (r 0.94; P<0.001) as well as 

for consultant gastroenterologists (r 0.95; P<0.001) and residents (r 0.92; P=0.001) specifically.

Table 4 | Pearson correlation coefficient for several quality parameters   

Profession comparison Rho p-value

Overall ADR-PSPDR 
ADR-RSPDR 

PSPDR-RSPDR

0.55 
0.48 
0.94

0.03 
<0.05 

<0.001

Residents ADR-PSPDR 
ADR-RSPDR 

PSPDR-RSPDR

0.61 
0.55 
0.92

0.11 
0.16 

0.001

Gastroenterologists ADR-PSPDR 
ADR-RSPDR 

PSPDR-RSPDR

0.77 
0.82 
0.95

0.02 
0.01 

<0.001

DiScuSSiOn

In this study, we demonstrated that, in an era of awareness about the malignant potential of SPs, 

the detection rate of these lesions is still widely variable among endoscopists. In this study, the PSP 

detection rate ranged from 2.9% to 18.6% (mean 10.4%), whereas the RSP detection rate ranged 

from 4.3% to 20.9% (mean 13.9%). A very high correlation was seen between the PSP detection rate 

and RSP detection rate (r 0.94; P<0.001), which indicates the exchangeability of these colonoscopic 

parameters. A significant correlation was seen between the PSP detection rate and the ADR (r 0.55; 

P=0.03) as well as between the RSP detection rate and the ADR (r 0.48; P<0.05), which ranged from 

23.2% to 49.2% (mean 35.2%), suggesting a modest association. Remarkably, the correlation between 

the SP detection rates and the ADR were lower for residents than for gastroenterologists and showed 

only borderline significance. 

To our knowledge, this is the first endoscopist-based study that evaluated the PSP detection rate as a 

potential new quality parameter and compared it with the detection rate of all clinically relevant SPs. 

Ideally, assessment of the detection of all RSPs would be based on the RSP detection rate rather than 

the PSP detection rate. However, the histopathologic characterization of serrated polyp subtypes is 

difficult, and the diagnosis of expert and non-expert pathologists can differ widely in daily practice.23 

Using the PSP detection rate instead of the RSP detection rate results in a lower risk of biased results 

because incorrect subtyping of SPs by the pathologist does not affect the measurement of all SPs 

located in the proximal colon. In this study, endoscopists’ PSP detection rates and RSP detection rates 

showed an almost perfect correlation, for gastroenterologists as well as for gastroenterology residents. 

This suggests that measurement of the PSP detection rate is a good proxy for the measurement of the 

RSP detection rate, and it can be used in daily practice regardless of the expertise of the pathologist.
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Several limitations have to be acknowledged in this study. First, we performed this study in patients 

who underwent colonoscopy for a heterogeneous set of indications. This could have led to 

exaggerated variability in the detection of SPs among endoscopists. However, the great majority of 

colonoscopies was performed in symptomatic patients, and all endoscopists performed a comparable 

amount of colonoscopies in patients referred for CRC-related symptoms. Furthermore, colonoscopies 

were randomly booked, regardless of the scheduled attending colonoscopist. A wide variability in 

the detection of proximal as well as relevant SPs still was seen among endoscopists, after correction 

for colonoscopy indication as a potential confounder. Therefore, the heterogeneity of the patient 

population does not seem to affect the primary outcome of this study. A second limitation is that 

results of this study are based on a combined performance of eight gastroenterologists and eight 

senior residents. In case the performance in both groups would have significantly differed, merged 

results could have led to an exaggerated wide variability in polyp detection rates. On the other hand, 

all of the included residents autonomously perform colonoscopies in daily practice. Taking their 

results into account is therefore a better reflection of the “true” detection rate of serrated polyps. In 

this study, the endoscopists with the highest as well as the lowest detection rates of ≥1 PSP as well 

as  ≥1 RSP were consultant gastroenterologists, and no significant difference was found between 

gastroenterologists and residents in ADR, PSP detection rate, and RSP detection rate. Therefore, the 

external validity of our results does not seem to be restrained because of this potential limitation.

The results of this study are in line with two recent studies performed in screening cohorts, showing 

similar differences in the detection of PSPs among consultant gastroenterologists.16,17 In a retrospective 

study by Kahi et al,16 the PSP detection rate ranged from 1% to 18% among 15 endoscopists. In a 

prospective study by de Wijkerslooth et al,17 the PSP detection rate ranged from 6% to 22% among five 

endoscopists. In our study, the PSP detection rate ranged from 2.9% to 18.6%. These results suggest 

that the prevalence of PSPs is rather similar in screening as well as case-mix patient populations. 

The median PSP detection rate is approximately 10% in all three studies. Pursuing a PSP detection 

rate of at least 10% therefore seems feasible for all endoscopists in daily practice, irrespective of the 

patient population. No studies have been performed that evaluated the association between the PSP 

detection rate and the risk of interval carcinomas. As a consequence, strong recommendations for 

PSP detection rate thresholds cannot yet be defined. 

In our study, we evaluated the association between the PSP detection rate and the ADR, showing 

a moderately high correlation (0.55; P=0.03) overall. This correlation was somewhat higher for 

gastroenterology consultants (0.77; P<0.001) than for residents (0.61; P=0.11). The results of our 

study could be compared with the study by Kahi et al,16 which showed an even higher correlation of 

the PSP detection rate and the ADR for individual gastroenterologists (0.86; P<0.001). Results of both 

studies suggest that endoscopists with higher ADRs might also perform a more thorough evaluation 

of the colon mucosa overall, leading to a higher detection of all polyps, including PSPs. These results 

are strengthened by two studies that show a significant association between the detection rate of 
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SPs and corrected withdrawal time, which might indicate a more thorough inspection of the colon 

by endoscopists with high polyp detection rates.17,24 This phenomenon also could explain the fact 

that the observed correlation was somewhat higher for consultant gastroenterologists than for 

gastroenterology residents, because a subset of the gastroenterologists were already subspecialized 

in CRC prevention, probably resulting in higher polyp detection rates overall. We believe that the 

overall measurement of the ADR cannot be seen as a surrogate for the detection of RSPs. The 

overall ADR and PSP detection rate as well as the ADR and RSP detection rate were only moderately 

correlated in our study. This indicates that both the ADR and the PSP detection rate of an endoscopist 

should be sufficiently high to ensure a high-quality colonoscopy. These results are strengthened by 

a prospective study that evaluated the correlation of the PSP detection rate and the ADR among 31 

centers, showing a significant but only moderate correlation (0.43; P=0.03).25 

We demonstrate that the variability in the detection of RSPs among endoscopists could be explained 

largely by a high difference in the detection rate of small and large lesions, whereas the difference 

in the detection rate of diminutive lesions is less pronounced. These are important findings because 

small and large SPs seem to harbor a higher malignant potential than diminutive SPs.26 A potential 

reason for this discrepancy might be that the larger lesions more often represent SSAs/Ps, which 

are relatively more often located in the proximal colon and have a more subtle appearance than 

HPs.27 Therefore, these lesions probably will be even more difficult to detect during colonoscopy. The 

fact that especially those larger lesions might be missed more often by endoscopists with lower SP 

detection rates further emphasizes the importance of the quality assessment of endoscopist-based 

SP detection. Future research should evaluate the benefit of targeted training for endoscopists on the 

detection rate of all subtypes of RSPs.

In conclusion, we demonstrated that the detection rate of PSPs is widely variable among endoscopists 

and strongly correlated with the detection rate of all RSPs. Variability in detection could be explained 

largely by a high difference in the detection rate of small and large SPs, which suggests that a 

significant number of relevant and premalignant SPs are missed during colonoscopy. Therefore, the 

measurement of the PSP detection rate, alongside the ADR, seems a valuable parameter to ensure 

a high-quality colonoscopy. However, future research should determine the relation between the 

detection rate of PSPs and the risk of interval carcinomas.
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