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Abstract

Background—Our goal was to compare the updated European Society of Gastrointestinal 

Endoscopy (ESGE) and United States Multi-Society Task Force on Colorectal Cancer (USMSTF) 

high risk groups in predicting metachronous advanced neoplasia on first follow-up colonoscopy 

and long-term colorectal cancer (CRC).

Methods—We compared advanced metachronous neoplasia risk (serrated polyps ≥ 1 cm or with 

dysplasia, advanced adenomas [≥ 1 cm, villous, high grade dysplasia], CRC) on first surveillance 

colonoscopy in patients with high risk findings according to ESGE versus USMSTF guidelines. 

We also compared the positive and negative predictive values (PPV, NPV) of both guidelines for 

metachronous neoplasia.

Results—The risk for metachronous neoplasia in our sample (n = 20458) was higher in the 

high risk USMSTF (3 year) (13.6 %; 95 %CI 12.3–14.9) and ESGE groups (13.6 %; 95 %CI 

12.3–15.0) compared with the lowest risk USMSTF (5.1 %; 95 %CI 4.7–5.5; P < 0.001) and 

ESGE categories (6.3 %; 95 % CI 6.0–6.7; P < 0.001), respectively. Adding other groups such as 

USMSTF 5–10-year and 3–5-year groups to the 3-year category resulted in minimal change in the 
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PPV and NPV for metachronous advanced neoplasia. High risk ESGE (hazard ratio [HR] 3.03, 95 

%CI 1.97–4.65) and USMSTF (HR 3.07, 95 %CI 2.03–4.66) designations were associated with 

similar long-term CRC risk (CRC per 100000 person-years: USMSTF 3-year group 3.54, 95 %CI 

2.68–4.68; ESGE high risk group: 3.43, 95 %CI 2.57–4.59).

Conclusion—Performance characteristics for the ESGE and USMSTF recommendations are 

similar in predicting metachronous advanced neoplasia and long-term CRC. The addition of risk 

groups, such as the USMSTF 5–10-year and 3–5-year groups to the USMSTF 3-year category did 

not alter the PPV or NPV significantly.

GRAPHICAL ABSTRACT

Introduction

Surveillance colonoscopy guidelines for adenomas and serrated polyps were updated by the 

European Society of Gastrointestinal Endoscopy (ESGE) and US Multi-Society Task Force 

on Colorectal Cancer (USMSTF) in 2020 [1, 2]. Although both guidelines recommend a 

3-year surveillance interval for adenomas that are large (≥ 1 cm) or multiple (≥ 5) or have 

high grade dysplasia (HGD), only the USMSTF considers villous/tubulovillous adenomas, 

regardless of size, as high risk lesions, requiring a 3-year follow-up. In addition, the 

USMSTF further stratifies serrated polyps based on their histologic subtypes: hyperplastic 

polyps (HPPs), sessile serrated polyps (SSPs), and traditional serrated adenomas (TSAs) 

[1–3].

Whereas the ESGE considers all serrated polyps with dysplasia or that are ≥ 1 cm including 

HPPs as high risk lesions with a 3-year follow-up recommendation, the USMSTF classifies 

only SSPs ≥ 1 cm or with dysplasia, 5–10 SSPs < 1 cm, and TSAs as high risk requiring a 

3-year follow-up, and recommends a 3–5-year interval for large (≥ 1 cm) HPPs. In addition, 

the USMSTF has four further risk groups with various recommended intervals for SSPs or 

tubular adenomas < 1 cm. The ESGE has only two risk groups: a high risk 3-year interval 

and a low risk group, with recommendation to return to screening after 10 years. Differences 

in recommendations may be due in part to the weight given to published data. Whereas 

the ESGE guideline emphasizes data examining risk of colorectal cancer (CRC) incidence 

and mortality, the USMSTF guideline considers these data as well as data on risk for 

metachronous advanced polyps [1,2]. There are no published studies comparing the updated 

USMSTF and ESGE guidelines with respect to ability to predict metachronous risk.
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Our objective was to compare the ability of the high risk groups in the USMSTF and 

ESGE guidelines to identify patients at high risk of future CRC or advanced polyps. We 

also examined predictive ability of the different risk groups within the USMSTF guideline, 

with surveillance intervals of 3, 3–5, 5–10, and 7–10 years. Our primary outcome was any 

metachronous advanced colorectal neoplasia (advanced adenomas, CRC, and large [> 1 cm] 

or dysplastic serrated polyps). However, as the current USMSTF and ESGE surveillance 

guidelines provide recommendations for two different pathways to CRC (conventional and 

serrated), we also separately examined the risk for metachronous advanced adenomas to 

assess surveillance of index conventional adenomas and the risk for metachronous large (≥ 

1 cm) or dysplastic serrated polyps to assess surveillance of index serrated polyps. We also 

compared the long-term risk for CRC for those determined to be high risk in the ESGE 

guidelines and for the various increased-risk categories in the USMSTF recommendations.

Methods

Population

Our cohort included patients in the New Hampshire Colonoscopy Registry (NHCR) 

database who underwent colonoscopy in 2004–2019 and completed questionnaires before 

the colonoscopy, which included questions on demographics such as age, sex, and weight, as 

well as prior history of polyps or CRC and family history. A procedure form, which included 

colonoscopy information such as polyp findings, was completed during or immediately 

after colonoscopy by the endoscopist or endoscopy nurse. Pathology reports for each 

procedure, which included polyp histology, size, and location, were entered by a trained 

staff member, with pathology information linked to the polyp-level data from the procedure 

form. Data collection was approved by the Committee for the Protection of Human Subjects 

at Dartmouth College (CPHS#00015834).

Cohort

We included patients with a polyp found on index examination who underwent surveillance 

colonoscopy at ≥ 12 months after the index examination. We excluded patients with 

a history of inflammatory bowel disease, polyposis syndromes, CRC, ≥ 10 adenomas, 

piecemeal resection of ≥ 20 mm polyps, or ≥ 20 serrated polyps on index examinations, and 

examinations with poor bowel preparation or that were incomplete.

Exposure variables

We assigned each patient an ESGE and a USMSTF risk category as shown in Fig. 1.

• The ESGE categories were high risk (3-year intervals for large [≥ 1 cm] 

adenomas or those with HGD, large [≥ 1 cm] serrated polyps or those with 

dysplasia, or 5–10 adenomas) and low risk (all serrated polyps without dysplasia 

< 1 cm and all tubular adenomas < 1 cm and < 5 in number)

• USMSTF categories were:
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– High risk (3-year interval group for large adenomas or those with 

HGD or villous/tubulovillous histology, all TSAs, SSPs ≥ 1 cm or with 

dysplasia or 5–10 tubular adenomas or SSPs < 1 cm)

– 3–5-year interval group for large (≥ 1 cm) HPPs or 3–4 tubular 

adenomas or SSPs < 1 cm

– 5–10-year interval group for 1–2 SSPs < 1 cm

– 7–10-year interval group for 1–2 tubular adenomas < 1 cm, and

– 10-year follow-up group for examinations without adenomas and 

serrated polyps except HPPs < 1 cm.

Outcomes

The primary outcome of interest was the detection of metachronous advanced neoplasia, 

defined as a combined outcome of large (≥ 1 cm) or dysplastic serrated polyps, advanced 

adenomas, or CRC on follow-up colonoscopy. Advanced adenomas were defined as any 

adenoma ≥ 1 cm, with villous/tubulovillous histology, or HGD. To assess the impact of the 

index risk groups on the different pathways, serrated and conventional, we also separately 

examined the risk for metachronous large (≥ 1 cm) or dysplastic serrated polyps and for 

advanced adenomas. The primary analysis compared the ESGE high risk category with 

the USMSTF 3-year category, as well as to their respective low risk groups, but we also 

examined the other USMSTF increased-risk categories.

We also examined the long-term risk for CRC in all events in the NHCR (i.e. not just 

each patient’s first surveillance colonoscopy after index). We included CRCs from the New 

Hampshire State Cancer Registry, which is linked to the NHCR.

Statistical analysis

We present the absolute risks for metachronous advanced neoplasia for each USMSTF 

and ESGE risk category based on results of first follow-up colonoscopy. In addition, we 

present the incidence per 100 000 person-years for the main outcome. We compared the 

risk for each of the three outcomes (large [≥ 1 cm] or dysplastic serrated polyps, advanced 

adenomas, and CRC, as well as the combined outcome) in each of the four high- and 

increased-risk USMSTF categories with that of the USMSTF 10-year follow-up group 

(examinations without adenomas and no serrated polyps except HPPs < 1 cm) as a reference. 

For the ESGE classification, we compared the risk for the three outcomes in the high risk 

group with that of the low risk group.

We also examined the additional incremental impact of each USMSTF category on the 

positive predictive value (PPV) and negative predictive value (NPV) for all three outcomes. 

In other words, we assessed the following USMSTF surveillance interval groups: 3 and 

3–5 years combined; 3, 3–5, and 5–10 years combined; and 3, 3–5, 5–10, and 7–10 years 

combined. PPV was calculated as the number of patients in the high risk category with 

metachronous neoplasia correctly identified or detected in patients in that risk group (e.g. 

USMSTF 3-year or USMSTF 3– and 3–5-year groups combined), divided by the total 

number of patients in that risk group. NPV was calculated as the number of individuals 
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correctly identified as not at risk for metachronous colorectal neoplasia (e. g. not assigned to 

the risk group and with no neoplasia found at follow-up colonoscopy) divided by the total 

number in the low risk group. We also calculated number needed to diagnose by dividing 

the number of patients in the high risk groups by the number of patients diagnosed with 

advanced neoplasia in the high risk group.

We used the chi-squared test and Fisher’s exact test to compare the risk for each of the 

three outcomes (large [≥ 1 cm] or dysplastic serrated polyps, advanced adenomas, and 

CRC, as well as the combined outcome). To assess the association of each set of risk 

classification categories with metachronous outcomes, we conducted multivariable logistic 

regressions adjusting for age, sex, body mass index, and months to follow-up. Follow-up 

time in months in the analysis was the observed interval and not necessarily that dictated 

by the guidelines. We conducted one regression comparing the ESGE high and low risk 

groups, and one corresponding to each of the different combinations of USMSTF groups: 

the 3-year group vs. all other groups; the 3-year and 3–5-year groups combined vs. the 

other groups; the 3-year, 3–5-year, and 5–10-year groups combined vs. other groups; and 

finally, the combined 3-year, 3–5-year, 5–10-year, and 7–10-year groups vs. the negative 

examination (10-year) group.

For the outcome examining long-term risk for CRC, we used all follow-up data for CRC 

including examinations performed after the first follow-up colonoscopy. Thus, some CRC 

patients may have had more than one follow-up examination. In addition, in terms of the 

timing of surveillance examinations included in our analysis, we used a cutoff of 3 months 

after index colonoscopy as opposed to 12 months used in the other analyses. To assess the 

association of the long-term hazard of CRC with each set of categories, we used Cox’s 

proportional hazards model adjusting for age, sex, year of examination, bowel preparation, 

and having more than one surveillance examination after index. For each patient, we 

calculated follow-up time (months) from the date of their index examination until the time 

of the second colonoscopy or CRC diagnosis. All P values in our analyses were two sided. 

Analyses were carried out using SPSS Statistics for Macintosh, Version 28.0 (IBM Corp, 

Armonk, New York, USA).

Results

Our analyzed sample included 20 458 patients in the NHCR who underwent a complete 

index colonoscopy with adequate bowel preparation and a follow-up examination ≥ 12 

months after the index examination. The examinations were performed between 2004 and 

2019 (index median examination year 2010 [interquartile range (IQR) 6] and surveillance 

median examination year 2016 [IQR 4]). We stratified according to USMSTF guidelines 

based on index examination findings: low risk group (no adenomas but HPPs < 1 cm: n = 

11226), 7–10-year group (n = 5222), 5–10-year group (n = 400), 3–5-year group (n = 1093), 

and 3-year group (n = 2517). We also stratified by the ESGE guidelines: high risk 3-year 

group (n = 2450) vs. low risk group (n = 18008). Table 1 details baseline characteristics 

stratified by both USMSTF and ESGE risk classification.
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The metachronous risk for the combined outcome of advanced adenomas, CRC, or large (≥ 

1 cm) or dysplastic serrated polyps was significantly higher in both the USMSTF 3-year 

group and ESGE high risk categories (13.6 % for USMSTF and 13.6 % for ESGE), 

compared with the USMSTF low risk group (5.1 %; P < 0.001) and the ESGE low risk 

group (6.3 %; P < 0.0001), respectively (Table 2). To make an equal comparison for the 

ESGE groups, we compared the risk for metachronous advanced neoplasia for the ESGE 

high risk group (13.6 %) with that of the USMSTF 10-year group (5.1 %) and observed 

similar results to the comparison between ESGE high and low risk groups (P < 0.0001). The 

absolute risk for advanced adenomas on follow-up was significantly higher in the USMSTF 

3-year (9.0 %), 3–5-year (7.6 %), and 7–10-year (5.1 %) groups than for the USMSTF low 

risk negative examination category (2.8 %), whereas the USMSTF 5–10-year group, at 4.0 

%, did not differ significantly from the low risk negative examination category. The absolute 

risk for future large (≥ 1 cm) or dysplastic serrated polyps was highest at 10.0 % in the 

USMSTF 5–10-year category, which includes 1–2 small SSPs, but otherwise ranged from 

1.9 % (USMSTF low risk group) to 4.7 % (ESGE high risk) in all other categories.

Combining the USMSTF 3, 3–5, 5–10, and 7–10-year interval groups yielded the highest 

NPV for metachronous advanced neoplasia, at 94.9 %, but the difference from the USMSTF 

3-year group (93.7 %) was minimal. The PPV was highest in the ESGE high risk and 

USMSTF 3-year categories at 13.6 % (Table 3). The PPV and NPV for each guideline 

category for metachronous large or dysplastic serrated polyps and advanced adenomas 

are shown in Table 1 s in the online-only Supplementary material. Results from logistic 

regression models are shown in Table 3.

To examine the impact of follow-up time on our results, we performed a sensitivity analysis 

in which we restricted our analysis to those patients with at least a 5-year follow-up and 

an index examination after 2008, and observed similar results to the total sample: USMSTF 

3-year group 11.9 %; 3–5-year group 13.3 %; 5–10-year group 10.4 %; 7–10-year group 7.3 

%, and 10-year group 5.3 %.

The long-term risk for CRC detected on all subsequent colonoscopies including the first 

surveillance examination is shown in Table 4. The incidence of CRC per 100000 person-

years was highest in the USMSTF 3-year group (3.54, 95 %CI 2.68–4.68) and the ESGE 

high risk group (3.43, 95 %CI 2.57–4.59). ESGE high risk (HR 3.03, 95 %CI 1.97–4.65) 

and USMSTF 3-year designations (HR 3.07, 95 %CI 2.03–4.66) were more likely to predict 

CRC compared with the other groups.

Discussion

In our analyses, we compared the ability of the high risk groups within the guidelines 

to predict the metachronous risk for the combined outcome of large (≥ 1 cm) serrated 

polyps, advanced adenomas, and CRC. To examine the impact of each index category 

on metachronous risk for neoplasia, we also examined the subcategories of the primary 

combined outcome: CRC and advanced adenoma on the one hand and large (≥ 1 cm) or 

dysplastic serrated polyps on the other. While the risk posed by conventional adenomas at 

index examination is typically understood as the specific risk of future advanced adenomas 
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or CRC, past work by our group and other researchers has shown that the risk posed by 

index serrated polyps is better understood relative to future large serrated polyps, not future 

conventional adenomas [4, 5]. In other words, the appropriate way to measure the risk posed 

by an index polyp is to look at the likelihood of developing future advanced polyps in the 

same pathway. In addition, we examined the long-term risk for CRC.

As patients present with polyps in both pathways, our combined outcome is the clinically 

relevant end point. Of note, only 20.6 % (505/2450) of patients in the ESGE high risk 

group had only advanced serrated polyps. Our results showed that the PPV and NPV for 

all outcomes were almost identical between the ESGE high risk and USMSTF 3-year 

categories, suggesting similar discriminating ability in predicting the combined outcome of 

metachronous advanced adenomas/CRC and large (≥ 1 cm) or dysplastic serrated polyps. 

The low discriminating abilities for ESGE and USMSTF (high risk group) recommendations 

were manifested in the relatively high metachronous risk for advanced neoplasia in the low 

risk groups of both guidelines and the respective modest odds ratios (OR; about twofold) in 

the regression models. The low PPVs further suggest that the guidelines from both societies 

may need to be further adjusted [6]. One potential alteration could involve the addition of 

some lower USMSTF risk groups to increase the yield of metachronous advanced neoplasia. 

However, our data suggest that if some lower risk USMSTF groups were added to the high 

risk category, or perhaps even to the ESGE group, the 3–5-year and 5–10-year groups in 

particular, the impact on NPV, PPV and number needed to diagnose would be minimal; 

when adding these lower risk USMSTF groups to the USMSTF 3-year group, the ORs rose 

only slightly, suggesting a minimal increase in discriminative ability of the new high risk 

group. Another important factor to consider when adding the 3–5-year and 5–10-year groups 

to the USMSTF 3-year group is the additional number of individuals who would undergo 

surveillance without high risk findings. Although we would identify 180 more individuals 

with metachronous neoplasia, an additional 1313 individuals would undergo surveillance 

colonoscopy without high risk findings, suggesting that there would be no benefit for these 

individuals by being in the high risk group.

ESGE ranks CRC incidence as a more relevant outcome than the risk for metachronous 

advanced neoplasia when estimating the benefit of post-polypectomy surveillance. Although 

CRC is a more important outcome to assess the long-term success of polyp surveillance 

paradigms, intermediate end points such as conventional advanced adenomas and large or 

dysplastic serrated polyps are common metachronous outcomes, as opposed to CRC. These 

more common intermediate outcomes can increase the power for investigation of important 

questions such as the risk of index small vs. diminutive adenomas or the risk of small 

(5–9mm) proximal HPPs [5,7].

When evaluating the long-term CRC outcomes, our results showed that the higher risk 

groups (ESGE high risk and USMSTF 3-year group) unsurprisingly were associated with 

a higher risk for CRC than the other categories. The incidence of CRC per 100 000 

person-years was highest in the USMSTF 3-year group (3.54, 95 %CI 2.68–4.68) and the 

ESGE high risk group (3.43, 95 %CI 2.57–4.59). These data suggest that with respect to the 

long-term risk for CRC, the high risk 3-year USMSTF group and the high risk ESGE group 

are similar. As shown in Table 4, adding other USMSTF categories increased the number of 
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patients with CRCs correctly classified as high risk; however, it also increased the potential 

number of patients exposed to the risks associated with colonoscopy.

An interesting finding was that the risk for future large or dysplastic serrated polyps was 

higher in the 5–10-year group (10.0 %) than in all of the other groups including the 

USMSTF 3-year group. This is due to the inclusion of patients with only 1–2 SSPs in this 

category compared with the USMSTF 3-year group, which included patients with other 

nonserrated findings such as high risk conventional adenomas and no serrated polyps. Of 

note, the addition of the 1–2 small SSPs also increased the risk for metachronous advanced 

adenomas. In the 1–2 small (< 1 cm) SSP group, nearly a third of all patients had 1–2 small 

adenomas (134/400), demonstrating the important clinical observation that polyps of both 

types are commonly found at the same time.

For adenomas, the main difference between the ESGE and USMSTF high risk groups 

is that villous adenomas are considered high risk in the USMSTF guidelines, but are 

considered low risk in the ESGE guidelines unless the polyp is ≥ 1 cm. We found that 

the USMSTF 3-year group, which includes villous adenomas, had the highest absolute risk 

for metachronous advanced adenomas out of all USMSTF risk groups, at 9.0 %; similarly, 

the ESGE high risk group had an absolute risk for future advanced adenomas of 8.6 %, 

higher than the ESGE low risk group. Both ESGE high risk group (OR 2.18; P < 0.0001) 

and the USMSTF 3-year group (OR 2.19; P < 0.001) had significantly higher metachronous 

risks for all colorectal neoplasia than their respective low risk groups. Furthermore, the 

PPV and NPV for the combined outcome were almost identical for the USMSTF 3-year 

and ESGE high risk groups, suggesting that incorporation of villous histology may not 

be important in predicting-metachronous neoplasia. Notably, the previous ESGE guideline 

included villous histology; however, it was excluded from the updated guideline based on 

prior studies showing that villous histology was not an independent risk factor for long-term 

CRC [8–10]. Other reasons provided by the ESGE for not including villous histology as 

high risk included the low risk of HGD in villous adenomas < 1 cm, as well as the variation 

in pathologic interpretation of villous adenomas [2, 11]. In addition, the guidelines cite two 

studies, which observed that villous histology was not associated with an increased risk for 

CRC incidence or mortality, as well as a meta-analysis and a pooled analysis that showed 

that patients with villous adenomas had a risk for advanced neoplasia similar to that of 

controls [8–10, 12, 13].

Our study is the first to compare the 2020 USMSTF and ESGE guidelines for advanced 

adenoma, large serrated polyp, and CRC outcomes. Strengths of our study include the 

large sample size and the exclusion of incomplete colonoscopies and those with poor 

bowel preparation. Limitations of our study include its reliance on data from one US state 

with limited racial diversity, although New Hampshire does have considerable range in 

terms of ethnic and socioeconomic factors [14]. Future studies should incorporate data 

from other states with more racially diverse populations. Another limitation was that the 

intervals observed in our sample may have been different from the current USMSTF as 

the endoscopists may have been following older guidelines published in 2012 [15]. For 

example, the low risk adenomas had a recommended follow-up interval of 5–10 years. This 

is consistent with the mean follow-up time of approximately 5 years in the 7–10-year group.

Liu et al. Page 8

Endoscopy. Author manuscript; available in PMC 2023 June 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In summary, our data suggest that both guidelines perform similarly in predicting 

metachronous advanced neoplasia. Therefore, differences such as attention to villous 

histology and subtypes of serrated polyps may not be as clinically relevant as initially 

thought. While the ESGE classifies 88.0 % (18 008/20458) of all examinations as low 

risk, the USMSTF classifies 54.9 % (11 226/20458) as low risk. Therefore, a large 

additional percentage (33.2 %; 6782/20458) would have no follow-up colonoscopies for 

at least 10 years under the ESGE classification. The simplicity of two groups in the ESGE 

classification may be associated with higher compliance.

We also observed risks of 5.1 % and 6.3 % for metachronous advanced neoplasia in 

the USMSTF and ESGE guideline low risk groups, respectively, likely due to the low 

discriminative ability of both guidelines. Whereas the low risk groups had longer follow-up 

times than the higher risk groups, the relatively high risks do highlight the need to establish 

an acceptable cutoff risk for metachronous neoplasia in patients who will wait 10 years 

for the recommended follow-up colonoscopy. In the USMSTF guideline, more patients 

with CRC or advanced neoplasia would be diagnosed on a surveillance colonoscopy < 

10 years. However, even in the USMSTF guideline, where the focus is on polyps and 

CRC prevention, a large proportion of patients (38.6 %; 569/1474) with metachronous 

advanced neoplasia would still wait 10 years for the recommended follow-up based on 

our sample. Ultimately, the decision for surveillance paradigms is based on the choice 

of outcomes. Using intermediate outcomes such as metachronous advanced polyps might 

capture more patients at high risk. However, this strategy would require more surveillance 

examinations compared with using CRC prevention as an end point, which would require 

fewer colonoscopies. Further investigation and consideration are needed into how the 

guidelines can be modified to maximize CRC prevention with colonoscopy.
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Refer to Web version on PubMed Central for supplementary material.

Funding

National Center for Health Statistics 5U58DP003930 Division of Cancer Prevention, National Cancer Institute 
5R01CA243449

References

[1]. Gupta S, Lieberman D, Anderson JC et al. Recommendations for follow-up after colonoscopy 
and polypectomy: a consensus update by the US Multi-Society Task Force on Colorectal Cancer. 
Gastrointest Endosc 2020; 91: 463–485 [PubMed: 32044106] 

[2]. Hassan C, Antonelli G, Dumonceau JM et al. Post-polypectomy colonoscopy surveillance: 
European Society of Gastrointestinal Endoscopy (ESGE) Guideline – Update 2020. Endoscopy 
2020; 52: 687–700 [PubMed: 32572858] 

[3]. Ibanez-Sanz G, Sanz-Pamplona R, Garcia M et al. Post-polypectomy colonoscopy surveillance: 
can we improve the diagnostic yield? Gas-troenterol Hepatol 2022; 45: 474–487

[4]. Anderson JC, Butterly LF, Robinson CM et al. Risk of metachronous high-risk adenomas and 
large serrated polyps in individuals with serrated polyps on index colonoscopy: data from 
the New Hampshire Colonoscopy Registry. Gastroenterology 2018; 154: 117–127 [PubMed: 
28927878] 

Liu et al. Page 9

Endoscopy. Author manuscript; available in PMC 2023 June 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[5]. Anderson JC, Robinson CM, Butterly LF. Increased risk of metachronous large serrated polyps 
in individuals with 5- to 9-mm proximal hyperplastic polyps: data from the New Hampshire 
Colonoscopy Registry. Gastrointest Endosc 2020; 92: 387–393 [PubMed: 32348745] 

[6]. Liu L, Messer K, Baron JA et al. A prognostic model for advanced colorectal neoplasia recurrence. 
Cancer Causes Control 2016; 27: 1175–1185 [PubMed: 27517467] 

[7]. Anderson JC, Rex DK, Robinson C et al. Association of small versus diminutive adenomas and the 
risk for metachronous advanced adenomas: data from the New Hampshire Colonoscopy Registry. 
Gastrointest Endosc 2019; 90: 495–501 [PubMed: 31125546] 

[8]. de Jonge V, Sint Nicolaas J, van Leerdam ME et al. Systematic literature review and pooled 
analyses of risk factors for finding adenomas at surveillance colonoscopy. Endoscopy 2011; 43: 
560–572 [PubMed: 21437854] 

[9]. Saini SD, Kim HM, Schoenfeld P. Incidence of advanced adenomas at surveillance colonoscopy 
in patients with a personal history of colon adenomas: a meta-analysis and systematic review. 
Gastrointest Endosc 2006; 64: 614–626 [PubMed: 16996358] 

[10]. Wieszczy P, Kaminski MF, Franczyk R et al. Colorectal cancer incidence and mortality after 
removal of adenomas during screening colonoscopies. Gastroenterology 2020; 158: 875–883 
[PubMed: 31563625] 

[11]. Lasisi F, Mouchli A, Riddell R et al. Agreement in interpreting villous elements and dysplasia 
in adenomas less than one centimetre in size. Dig Liver Dis 2013; 45: 1049–1055 [PubMed: 
23871251] 

[12]. Atkin W, Wooldrage K, Brenner A et al. Adenoma surveillance and colorectal cancer incidence: a 
retrospective, multicentre, cohort study. Lancet Oncol 2017; 18: 823–834 [PubMed: 28457708] 

[13]. Vleugels JLA, Hassan C, Senore C et al. Diminutive polyps with advanced histologic features 
do not increase risk for metachronous advanced colon neoplasia. Gastroenterology 2019; 156: 
623–634 [PubMed: 30395813] 

[14]. Rice K, Gressard L, DeGroff A et al. Increasing colonoscopy screening in disparate populations: 
results from an evaluation of patient navigation in the New Hampshire Colorectal Cancer 
Screening Program. Cancer 2017; 123: 3356–3366 [PubMed: 28464213] 

[15]. Lieberman DA, Rex DK, Winawer SJ et al. Guidelines for colonoscopy surveillance after 
screening and polypectomy: a consensus update by the US Multi-Society Task Force on 
Colorectal Cancer. Gastroenterology 2012; 143: 844–857 [PubMed: 22763141] 

Liu et al. Page 10

Endoscopy. Author manuscript; available in PMC 2023 June 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig.1. 
Risk groups for serrated polyps and conventional adenomas as classified by the US 

Multi-Society Task Force on Colorectal Cancer (USMSTF) and European Society of 

Gastrointestinal Endoscopy (ESGE). a Conventional adenomas. b Serrated polyps. HGD, 

high grade dysplasia; HPP, hyperplastic polyp; SSP, sessile serrated polyp; TSA, traditional 

serrated adenoma.
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