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Abstract
AIM: To develop and validate a risk score for advanced 
colorectal adenoma (ACA) recurrence after endoscopic 
polypectomy. 

METHODS: Out of 3360 patients who underwent 
colon polypectomy at University of Foggia between 
2004 and 2008, data of 843 patients with 1155 ACAs 
was retrospectively reviewed. Surveillance intervals 
were scheduled by guidelines at 3 years and primary 
endpoint was considered 3-year ACA recurrence. 
Baseline clinical parameters and the main features of 
ACAs were entered into a Cox regression analysis and 
variables with P  < 0.05 in the univariate analysis were 
then tested as candidate variables into a stepwise Cox 
regression model (conditional backward selection). The 
regression coefficients of the Cox regression model 
were multiplied by 2 and rounded in order to obtain 
easy to use point numbers facilitating the calculation 
of the score. To avoid overoptimistic results due to 
model fitting and evaluation in the same dataset, we 
performed an internal 10-fold cross-validation by means 
of bootstrap sampling. 

RESULTS: Median lesion size was 16 mm (12-23) while 
median number of adenomas was 2.5 (1-3), whereof 
the number of ACAs was 1.5 (1-2). At 3 years after 
polypectomy, recurrence was observed in 229 ACAs 
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(19.8%), of which 157 (13.5%) were metachronous 
neoplasms and 72 (6.2%) local recurrences. Multi
variate analysis, after exclusion of the variable “type of 
resection” due to its collinearity with other predictive 
factors, confirmed lesion size, number of ACAs and 
grade of dysplasia as significantly associated to 
the primary outcome. The score was then built by 
multiplying the regression coefficients times 2 and the 
cut-off point 5 was selected by means of a Receiver 
Operating Characteristic curve analysis. In particular, 
248 patients with 365 ACAs fell in the higher-risk group 
(score ≥ 5) where 3-year recurrence was detected in 
174 ACAs (47.6%) whereas the remaining 595 patients 
with 690 ACAs were included in the low-risk group 
(score < 5) where 3-year recurrence rate was 7.9% 
(55/690 ACAs). Area under the curve of the model was 
0.81 (0.72-0.86) with an overall classification error rate 
of 0.09. The model was finally validated by means of 
10-fold cross validation.

CONCLUSION: Our study provides support for the 
use of a novel risk score as a clinical predictor of ACA 
recurrence after colon polypectomy. 
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Core tip: This is a retrospective study to develop and 
validate a novel risk score aimed at predicting advanced 
colorectal adenoma (ACA) recurrence after endoscopic 
polypectomy. The score based on lesion size, number 
of ACAs and grade of dysplasia, considering 5 as cut-
off point, defined two different risk groups: high-risk 
group (score ≥ 5) with a 3-year recurrence rate of 
47.6% and low-risk group (score < 5) with a 3-year 
recurrence rate of 7.9%. Further evidence, provided by 
large randomized controlled trials, is necessary in order 
to completely address this important issue.

Facciorusso A, Di Maso M, Serviddio G, Vendemiale G, 
Muscatiello N. Development and validation of a risk score 
for advanced colorectal adenoma recurrence after endoscopic 
resection. World J Gastroenterol 2016; 22(26): 6049-6056  
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v22/i26/6049.htm  DOI: http://dx.doi.org/10.3748/wjg.v22.
i26.6049

INTRODUCTION
Colorectal cancer (CRC) is the second cause of cancer-
related mortality in developed countries and the third 
most common malignancy worldwide[1]. However, 
CRC death rates have declined by approximately 3% 
per year during the past decade, which is most likely 
due to the improvement of screening programs and 

standard treatments[1].
Early interruption of adenoma-carcinoma sequence, 

by means of screening and surveillance programs, is 
widely recognized to prevent CRC occurrence and to 
have a significant influence on patient survival[2,3].

According to current guidelines, surveillance 
colonoscopy should be repeated at 5-10 years after 
endoscopic resection of a single (or two) lesions < 1 
cm presenting tubular features or low-grade dysplasia 
at histology, while follow-up should be schedule at 
3 years in cases of advanced colorectal adenomas 
(ACAs)[4], defined by at least one of the following: ≥ 
1 cm in diameter, villous component and high-grade 
dysplasia (HGD), namely those features determining 
an higher risk of progression to carcinoma[5-7]. 

However, even in presence of ACAs, recurrence 
rates widely vary on the basis of several baseline 
clinical variables and ACA-related features such as size, 
number and histological characteristics[7] in addition 
to type of endoscopic resection (whether en bloc or 
piecemeal)[8]. 

Therefore, an accurate risk stratification model 
aimed at suggesting the appropriate post-polypectomy 
surveillance remains an unmet need in gastrointestinal 
endoscopy[6-10]. 

A number of recent studies have explored the 
impact of different risk factors on local recurrence 
after ACA resection but the interaction between these 
factors is still unclear[5-7,9,11]. 

Aim of this study is to develop and validate an 
easy-to-use numeric score point able to accurately 
predict ACA recurrence after colon polypectomy in 
order to guide the decision for a more correct and 
accurate follow-up schedule “tailored” to patient 
characteristics. 

MATERIALS AND METHODS
Patients
Between Jan 2004 and Dec 2008 about 3360 patients 
underwent colonoscopic polypectomy at University 
of Foggia and among them data of 843 patients 
diagnosed with ACA was retrieved. This timespan 
corresponded to the period when polypectomy 
was performed conventionally at our center, before 
introducing a novel technique using polidocanol 
injection described in a recent paper published by our 
group[12]. Institutional Review Board approbation for 
retrospective analysis of de-identified patients’ data 
was obtained. 

Inclusion criteria to our study were: complete 
adenoma resection, retrieval of resected lesion for 
pathological analysis, no previous diagnosis of CRC or 
familiar hereditary polyposis syndromes, exclusion of 
inflammatory bowel disease, complete follow-up data. 

All colonoscopies were performed by two board-
certified gastroenterologists (M.d.M., N.M.) and written 
informed consent was obtained from all patients before 
the procedure.

Facciorusso A et al . Risk score for ACA recurrence
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Resection technique
All colonoscopies were performed under deep sedation 
using Propofol (Diprivan®, AstraZeneca, London, United 
Kingdom) monitored by a board-certified anesthesiologist 
with an Olympus CF-230 or CF-240 video colonoscope, 
following cleansing of the bowel using a polyethylene 
glycol-electrolyte solution (Selg-Esse®, Promefarm, 
Bergamo, Italy). Bowel preparation was split between 
the evening before and the morning of the procedure. 

The interventional endoscopic techniques adopted 
at our center has been described elsewhere[10,12]. Briefly, 
a disposable injection needle (Innoflex®, Innovamedica, 
Milan, Italy) was inserted at one edge of the lesion for 
submucosal injection with 9 mL of saline with 1 mL 
of adrenaline 1:10.000 (Adrenalina, SALF, Bergamo, 
Italy). The volume of solution injected was dependent 
on the adenoma size. After the submucosal injection, 
the polyp was cut with a disposable electrosurgical 
snare (Rotable Snare®, Boston Scientific, Natickama, 
United States) placed over the elevated tissue and 
connected to the ERBE electrosurgical unit (VIO 300; 
ERBE, Tubingen, Germany) set to Endocut Q, Effect 
3. No other ablative techniques in addition to snare 
resection were needed.

En bloc resection was performed whenever feasible, 
otherwise (in cases where the lesion was too large) 
piecemeal resection was undertaken. Complete resection 
was defined as no remaining adenomatous tissue after 
endoscopic mucosal resection. 

ACAs were identified according to Paris classification 
as: polypoid pedunculated type (0-1p), sessile (0-1s), 
non-polypoid (0-Ⅱa, 0-Ⅱb and 0-Ⅱc)[13,14].

All resected specimens were retrieved for histo
pathological analysis, and classified as tubular, tubu
lovillous, villous or serrated adenomas.

Patients were hospitalized for observation for 24 h, 
had the procedure in the day hospital or underwent 
ambulatorial colonoscopy, depending on the complexity 
of the procedure and comorbidity. In each case the 
monitoring protocol was the same. 

Follow up
All 843 recruited patients underwent follow-up colono
scopies at our Institution. Surveillance intervals were 
scheduled by guidelines at 3 years in the case of en 
bloc resection and after 3 mo in the case of piecemeal 
resection, since all the patients included in the study 
presented advanced adenomas[4].

Recurrence was assessed by the endoscopist during 
follow-up, including in this definition both local recurrence 
(in the same site of a previous polypectomy) and the 
occurrence of metachronous distant polyps[7,10].

As described elsewhere, adverse event rates (such 
as bleeding or perforation) were evaluated during the 
procedure and, in order to capture delayed bleeding, 
at 24 h, 7, 10 and 14 d by means of ambulatory visits 
and telephone calls[12]. 

Only cases of significant bleeding, those requiring 

interruption of the operation to perform hemostasis or 
thermal treatment using coagulation with snare tip or 
application of clips (Resolution Clip; Boston Scientific, 
Natick, United States), were reported[12].

Statistical analysis
Patients characteristics were summarized using 
conventional statistics, like median and interquartile 
range (IQR) for continuous variables and absolute 
frequencies and percentages for categorical data. 
Three-year recurrence was the main outcome measure. 
Baseline factors with a potential prognostic effect 
on recurrence were initially analyzed by means of 
uni/multivariate logistic regression test. The effect of 
continuous variables on recurrence rate was assessed 
for each variable by forming four groups at its quartiles. 
When the respective regression test was significant, 
a spline-based approach was applied to assess the 
functional form of the variable on recurrence[15]. Based 
on this graphical representation a clinically sensible 
and applicable dichotomization of the respective 
variable was applied. 

Variables with P < 0.05 in the univariate analysis 
were entered as candidate variables into a stepwise 
regression model (conditional backward selection). The 
regression coefficients of the Cox regression model 
were multiplied by 2 and rounded in order to obtain 
easy to use point numbers facilitating the calculation 
of the score. A Receiver Operating Characteristic (ROC) 
curve analysis was conducted aimed at identifying the 
more accurate cut-off points for the risk score. 

The performance of the model was evaluated 
with the area under the curve (AUC) and error rate. 
to avoid overoptimistic results due to overfitting, we 
tested the performance of our model by means of 
10-fold cross validation. Ten-fold cross-validation refers 
to the process of dividing the original patient sample 
into 10 equal groups, then removing 1 group, used 
as validation sample, and reconstructing the model 
using the reduced sample set. The new model is then 
tested for predictive accuracy against the excluded 
fraction, the process is repeated 10 times (each time 
with a different excluded subset). Finally, ten-fold 
cross-validation is repeated 250 times by means of 
bootstrapping to reduce the effect of random splits, 
and an overall c-index and error rate is calculated[10].

The analysis was performed using R Statistical 
Software (Foundation for Statistical Computing, Vienna, 
Austria) and significance threshold was established at 
the 0.05 level (two-sided).

RESULTS
Patients and safety data
Baseline characteristics of the whole study population 
of 843 patients with 1155 ACAs who underwent colon 
polypectomy are reported in Table 1. 

Median age was 58 (IQR 52-67) and most patients 
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were metachronous neoplasms (150 ACAs and 7 
adenocarcinomas) and 72 (6.2%) were local recurrences 
(70 ACAs and 2 adenocarcinomas). 

Univariate logistic regression selected the number 
of ACAs, lesion size, morphology, type of resection, 
and grade of dysplasia as significant predictors of 
3-year recurrence (Table 2). The same variables 
resulted significant predictors of both local recurrence 
and metachronous polyps occurrence when stratifying 
the regression analysis by recurrence pattern (data not 
shown). 

Stepwise regression model
The significant parameters “number of ACAs”, “lesion 
size”, “morphology”, and “grade of dysplasia” were 
then entered into multivariate regression analysis. The 
variable “type of resection” was preliminarily excluded 
due to its collinearity with other parameters (mainly 
ACA size and morphology). 

After stepwise removal of the variable “ACA 
morphology”, which did not result significant in 
multivariate setting (p = 0.51), ACA size, number 
and grade of dysplasia remained significant predictors 
of 3-year recurrence. The calculated regression 
coefficients were multiplied times 2 and rounded in 
order to facilitate the calculation of the score.

As described in Table 3, patients were given 4 
points in presence of HGD, whereas lesions > 15 mm 
and multiple ACAs determined 3 and 2 additional score 
points, respectively (Table 3). 

Cut-off selection for the risk score
We then calculated the risk score for all the recruited 
patients and performed an ROC curve analysis in order 
to select the more accurate cut-off point able to stratify 
the study population according to the recurrence score 
(Figure 1). ROC analysis showed a score point of 5 as 
the value at higher specificity and sensitivity for 3-year 
ACA recurrence rate (Figure 1). In particular, 248 
patients with 365 ACAs fell in the high-risk group (score 

were male (61.9%) with median Body Mass Index 
(BMI) and American Society of Anaesthesiology (ASA) 
score of 25 (22-28) and 2 (1-3), respectively. 

Median lesion size detected was 16 mm (12-23) 
while median number of adenomas was 2.5 (1-3), 
whereof number of ACAs was 1.5 (1-2).

Polyps were pedunculated (Paris 0-1p) in 40.9%, 
sessile (Paris 0-1s) in 39.6% whereas non-polypoid 
lesions (Paris 0-Ⅱa, 0-Ⅱb and 0-Ⅱc) accounted for 
19.5% of the 1155 ACAs detected.  

A little over one third of ACAs were located in the 
right colon (37.3%) with tubule-villous as the most 
frequent histology (54.7%). 

Out of 1155 ACAs detected, en bloc resection was 
feasible in 937 (81.1%) cases. 

Neither procedure-related deaths nor transmural 
burn syndromes were reported. Immediate bleeding 
was experienced by 51 patients (6%). All immediate 
bleeding events clinically presented with small 
amount of blood and none of the patients required 
hospitalization or transfusion. 

Delayed bleeding rate was 19/843 (2.2%) and no 
clip application was needed to control delayed bleeding 
events. Free perforation was observed in 2 patients 
(0.2%), both successfully treated with surgery.

Predictors of recurrence
At 3 years after polypectomy, recurrence was 
observed in 229 ACAs (19.8%), of which 157 (13.5%) 
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Table 1  Baseline characteristics of patients

Variable All patients (n  = 843) 

Age (yr)      58 (52-67)
Gender 
   male  522 (61.9)
   Female  321 (38.1)
BMI      25 (22-28)
ASA score    2 (1-3)
Lesion size (mm)      16 (12-23)
Number of adenomas 2.5 (1-3)
Number of ACAs 1.5 (1-2)
Morphology1 pedunculated (Paris 1p)  473 (40.9)
Sessile (Paris 1s)  458 (39.6)
Nonpolypoid (Paris 0-Ⅱa, 0-Ⅱb, 0-Ⅱc)  224 (19.5)
Location1

   Right side of the colon  431 (37.3)
   Left side of the colon  724 (62.7)
Type of resection1  937 (81.1)
En bloc piecemeal  218 (18.9)
Histology1

   Tubular  436 (37.7)
   Tubulo-villous  632 (54.7)
   Villous  87 (7.6) 
Hystologic grade of dysplasia1 
   Low grade  878 (76.1)
   High grade  277 (23.9)

1Percentages computed on the total number of ACAs (n = 1155). 
Continuous variables are expressed as median (interquartile range) 
whereas categorical ones as absolute number (percentage). BMI: Body 
mass index; ASA: American Society of Anaesthesiology; ACA: Advanced 
colorectal adenoma.

Table 2  Univariate analysis of risk factors for 3-year 
recurrence

Variables Odds ratio 
(95%CI)

p -value

Age (reference ≤ 55 yr) 1.31 (0.88-1.44)  0.14
Gender (reference female) 1.47 (0.87-1.88)  0.09
Size (reference ≤ 15 mm) 2.84 (1.75-4.19) < 0.001
Number of ACAs (reference 1) 2.69 (1.88-4.53) < 0.001
Morphology (reference pedunculated)   0.01
   Sessile 1.96 (1.21-2.43)
   Nonpolypoid 2.43 (1.14-3.26)
Location (reference right side colon) 1.18 (0.76-1.35)  0.57
Type of resection (reference en bloc)   8.49 (3.87-11.47) < 0.001
Histology (reference Tubular)  0.07
   Tubulo-Villous 1.49 (0.47-5.18)
   Villous 1.73 (0.68-4.45)
Grade of dysplasia (reference low-grade) 3.25 (1.23-5.60)  < 0.001

ACA: Advanced colorectal adenoma.
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≥ 5) where 3-year recurrence was detected in 174 
ACAs (47.6%) whereas the remaining 595 patients 
with 690 ACAs were included in the low-risk group 
(score < 5) where 3-year recurrence rate was 7.9% 
(55/690 ACAs). AUC of the model was 0.81 (0.72-0.86) 
with a classification error rate of 0.09. 

Model validation
The model was tested by means of ten-fold cross 
validation. The original patient sample was partitioned 
into 10 equal groups, then 1 group was randomly 
removed each time and used as validation sample 
while reconstructing the model using the remaining 
sample set. Cross-validation thus consisted in testing 
each of these reduced sample sets for predictive 
accuracy against the excluded fractions. Finally, ten-
fold cross-validation was repeated 250 times by means 
of bootstrapping to reduce the effect of random splits, 
and an overall AUC and error rate were calculated. This 
validation method resulted in an AUC of 0.79 (95%CI: 
0.72-0.83) and in an overall error rate of 0.12 for our 
model (Figure 2).

DISCUSSION
Colorectal cancer represents a major health problem 
and screening colonoscopy with removal of detected 
adenomas has proven an effective strategy to decrease 
CRC incidence and mortality[3,4]. 

Since only 6% of patients with adenoma will develop 
CRC[4], a number of recent studies have focused on 
the definition of risk factors for recurrence in order to 
identify the proper time interval from index colonoscopy 
to the next examination[5,6,11].

A group of experts has recently updated the guidelines 
of colonoscopy surveillance after colon polypectomy[4], 
but tailoring the frequency and time intervals of follow-
up remains an unmet need. 

Advanced colorectal adenomas (those ≥ 1 cm 
and/or with villous component and/or HGD) are well-
known to present higher risk of adenoma recurrence 
after polypectomy and to more frequently develop into 
adenocarcinoma[5,16,17]. However, ACAs represent a wide 
variety of lesions with very different recurrence rates 
after colon polypectomy or likelihood to degenerate[6,11]. 

In a recent paper, Seo et al[6] demonstrated in a 
large retrospective series of ACAs that the presence 
of 2 or more unfavorable features and piecemeal 
resection determine an higher risk of recurrence. 
Unfortunately, an accurate individualization of the risk 
was not possible since the exact weight of each feature 
and the interaction among them could not be captured 
by the conventional logistic regression applied by the 
authors. On the other hand, Martínez et al[7] showed in 
a pooled-data analysis that 7.4% of patients identified 
as at low risk by current guidelines finally developed 
ACA or invasive cancer, thus clearly claiming among 
the conclusions of their paper the need for a formal 
prediction model able to determine the combination of 
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Table 3  Results of multivariate stepwise backward regression 
analysis of prognostic factors for 3-year recurrence

Variable Odds ratio 
(95%CI)

Regression 
coefficient

Score 
points1

p -value

Grade of dysplasia     
   low-grade 1 -
   high-grade 4.25 (2.11-7.5) 1.93     4 < 0.001
Size    
   ≤ 15 mm 1 -
   > 15 mm 3.96 (1.87-7.55) 1.61     3 < 0.001
Number of ACAs      
   1 1 -
   > 1 3.22 (2.19-5.39) 1.21 2 < 0.001

1The regression coefficients were multiplied by 2 and rounded in order to 
facilitate the calculation of the score. ACA: Advanced colorectal adenoma.

100

80

60

40

20

0

Se
ns

iti
vi

ty
 (

%
)

0            20              40              60             80            100
                                    100-specificity (%)

Score = 5

Figure 1  Receiver operating characteristic curve analysis aimed at 
identifying the cut-off point for the score. Receiver operating characteristic 
curve analysis identified the value 5 as the more sensitive and specific cut-off 
point for the recurrence score. 

0.4

0.3

0.2

0.1

0.0

Er
ro

r

0              50            100           150            200           250
                                   Samplings

Figure 2  Ten-fold cross validation error rate. The overall average error 
rate was 0.12. Red line indicates error rate for recurrence prediction, blue line 
indicates error rate for non-recurrence prediction, black line the average error 
rate.

Facciorusso A et al . Risk score for ACA recurrence



factors which would maximally distinguish the risk of 
recurrence. 

Aim of this study was therefore to establish an 
objective and simple tool to define the recurrence 
risk for ACA patients and consequently to guide the 
decision process for the surveillance protocol. 

We found that baseline ACA size > 15 mm, 
presence of multiple ACAs and high-grade dysplasia 
were associated to higher risk of adenoma recurrence 
at 3 years (Table 3). 

These findings are in keeping with the published 
literature[6,11,18,19]. It should be noted that histology 
was not selected by the multivariate model, probably 
because tubular ACAs are likely to present in greater 
sizes since, by definition, adenomas > 10 mm are 
to be considered “advanced” regardless of histology, 
whereas villous adenomas are always considered 
advanced, regardless of size. Lesion size hence 
probably “masked” the impact of histological pattern 
on final outcomes. 

On the basis of these results, we developed a risk 
score by using the regression coefficients of these 
variables in our multivariate regression model. Once 
selected the value 5 as an accurate cut-off value for 
the point score, our model identified two groups at 
different risk of ACA recurrence. 

Taking a closer look at our data, the low-risk group 
(when the total score was < 5) showed a 3-year ACA 
recurrence rate of 7.9% (55/690 ACAs) whereas the 
higher-risk group (score ≥ 5) experienced recurrence 
at 3 years in 47.6% of detected lesions (174/365). 

We think that modelling an objective risk score 
enabled us to overcome the final findings of previous 
reports[6,20,21], which concluded that the number of 
predictive ACA characteristics was more important 
than the type of characteristic in defining recurrence 
risk. On the other hand, our analysis identified two 
different risk classes based on an objective numeric 
score able to take into account either the number of 
ACA characteristics and the type of their features. 

In our study, the incidence of adenocarcinoma 
after polypectomy was low (0.7%), consistently with 
previous reports[6,11], thus confirming the efficacy of 
current surveillance programs. 

The findings of the current paper are of key clinical 
relevance for several reasons. First, our score is simple 
and easily applicable in a real-life clinical setting even 
in countries with limited healthcare resources. Second, 
the application of the score may be useful in better 
define the surveillance schedule and protect patients 
with low-risk features from an excessively strict follow-
up. On the other hand, “tailoring” the surveillance 
schedule to single patient and even ACA characteristics 
may significantly decrease the recurrence rate in 
higher risk patients, actually not adequately followed-
up with the current protocols. 

Nevertheless, there are some weaknesses to our 
study. First, the retrospective nature of the report may 
have introduced some outcome biases as, for instance, 

patients who underwent piecemeal resection were 
evaluated at 3 mo after polypectomy unlike those 
treated with en bloc resection. However, we performed 
the analysis considering as the sole dependent 
variable 3-year recurrence rate and did not consider 
time-to-recurrence, which could have been affected 
by the different follow-up schedule. Second, as all 
the patients were followed-up according to current 
guidelines, it was not possible to assess recurrence 
rates at different time points, unlike other studies 
conducted in countries where the low medical cost of 
colonoscopy allowed more frequent examinations[6]. 
As a consequence, we may postulate that high-risk 
lesions could benefit from a more intensive follow-
up schedule (i.e., before 3 years after colonoscopy) 
but definitive data in such regard is lacking. Third, 
the single-center experience reported in the study 
did not allow the external validation of the model in a 
different cohort. Nevertheless, an internal validation 
by means of 250 bootstrap samplings randomly drawn 
with replacement from the original population, was 
performed. This way, both the model building process 
and its performance were simultaneously validated in 
a broad range of random samples, thus obviating the 
lack of an external cohort, as recently confirmed by 
simulation studies[22]. 

In conclusion, in the current paper we propose 
an objective tool aimed at classifying advanced 
colorectal adenomas in two groups at different risk of 
recurrence, based on the number of ACAs, their size 
and the presence of high-grade dysplasia. A score 
point ≥ 5 (given by the combination of at least two 
of the aforementioned ACA features) determine a 
significantly higher recurrence risk at 3 years and 
probably calls for a stricter follow-up schedule. Further 
evidence, provided by large randomized controlled 
trials assessing recurrence rate at several time points, 
is necessary in order to completely address this 
important issue.
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defined by at least one of the following: ≥ 1 cm in diameter, villous component 
and high-grade dysplasia, namely those features determining an higher risk 
of progression to carcinoma. However, even in presence of ACAs, recurrence 
rates widely vary on the basis of several variables. Therefore, an objective 
and easy-to-use tool aimed at suggesting the appropriate post-polypectomy 
surveillance remains an unmet need in gastrointestinal endoscopy. In fact, a 
number of recent studies have explored the impact of different risk factors on 
local recurrence after ACA resection but the interaction between these factors is 
still unclear. 

Research frontiers
The authors propose an objective tool aimed at classifying advanced colorectal 
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adenomas in two groups at different risk of recurrence, based on the number of 
ACAs, their size and the presence of high-grade dysplasia. Further evidence, 
provided by large randomized controlled trials assessing recurrence rate at 
several time points, is necessary in order to completely address this important 
issue.

Innovations and breakthroughs
The authors think that building an objective risk score allows to overcome the 
final findings of previous reports, which concluded that the number of predictive 
ACA characteristics was more important than the type of characteristic in 
defining recurrence risk. On the other hand, our analysis identified two different 
risk classes based on an objective numeric score able to take into account 
either the number of ACA characteristics and the type of their features. In this 
study, the incidence of adenocarcinoma after polypectomy was low (0.7%), 
consistently with previous reports, thus confirming the efficacy of current 
surveillance programs. The findings of the current paper are of key clinical 
relevance for several reasons. First, our score is simple and easily applicable 
in a real-life clinical setting. Second, the application of the score may be useful 
in better define the surveillance schedule and protect patients with low-risk 
features from an excessively strict follow-up. On the other hand, “tailoring” 
the surveillance schedule to single patient and even ACA characteristics may 
significantly decrease the recurrence rate in higher risk patients, actually not 
adequately followed-up with the current protocols. 

Applications
This study provides support for the use of a novel risk score as predictor of 
3-year ACA recurrence. A score point ≥ 5 implies an higher risk of recurrence. 

Terminology
ACA: advanced colorectal adenomas, namely those ≥ 1 cm and/or villous 
component and/or with HGD, which are well-known to present higher 
risk of adenoma recurrence after polypectomy and to development into 
adenocarcinoma. Colon polypectomy: endoscopic removal of a mucosal lesion, 
aimed at interrupting the adenoma-carcinoma sequence. 

Peer-review
This manuscript reported a development of a novel risk score tool for colorectal 
adenoma recurrence after endoscopic mucosal resection and investigated 
the validation with relatively large sample size. The scoring tool has a good 
performance for predicting the recurrence and is easily applicable at the 
bedside. This study design involves several limitations such as retrospective 
database-based study and regarding follow-up time, but the authors well 
discussed on these matters in the manuscript.
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