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Summary

Introduction. There are different recommendations regard-
ing the age at which colorectal cancer screening should begin 
using video colonoscopy (VC) in individuals under 50 years 
of age. Aim. To analyze the frequency of colorectal polyps in 
patients of any age, using data mining (DM) from a VC reg-
istry. Materials and methods. A prospective colonoscopies 
registry (January 2015-December 2019) was analyzed. Cases 
with at least one polyp were retrieved using DM, along with 
the characteristics of each case and polyp, and were compared 
according to age. Results. A total of 4,781 colonoscopies were 
retrieved from patients: 13.1% in those < 40 years old, 5.8% 
in those 40-44, 8.1% in 45-49, and 71.7% in those ≥ 50; 

62.1% were female, and 62.2% were diagnostic VC. At least 
one polyp was identified in 15.6% of patients < 40 years old, 
19.4% in those 40-44, 21.6% in those 45-49, and 34.6% 
in those ≥ 50 (p < 0.001). Of these, sessile serrated polyps were 
found in 8.2%, 5.6%, 8.4%, and 7.7%, and adenomatous 
polyps in 30.6%, 27.8%, 44.6%, and 49.5%, respectively. 
The risk of having at least one polyp increased significantly 
with age: 45–49 (OR 1.47; 95% CI 1.06–2.05; p = 0.02), 
and ≥ 50 (OR 2.81; 95% CI 2.24–3.56; p < 0.001). A 
minimum age of 47 years was estimated for polyps screen-
ing, and 48 years for sessile or adenomatous serrated polyps 
(sensitivity > 85%). Conclusion. The results of this study 
demonstrate a significant increase in colorectal polyps even 
in individuals < 50 years of age. It is necessary to evaluate 
colorectal cancer screening using VC at an earlier age.

Keywords. Adults, colorectal cancer, colonic polyps, video 
colonoscopy, young adults (source: MeSH).
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at ruling out other clinical causes that could be responsible 
for these conditions.5 In order to further clarify the indica-
tion and prioritization of colonoscopy in individuals under 
50 years of age, it is necessary to identify the prevalence 
and clinical predictors of colonic polyps and other findings 
on colonoscopy in this population subgroup.

There is ongoing debate regarding the age at which 
CRC screening should begin using VC in individuals 
under 50 years of age without risk factors. The eviden-
ce supporting these recommendations comes only from 
industrialized countries. Most studies have focused on 
populations under 50 years of age, without comparisons 
between all age groups. A significant limitation in con-
ducting such studies lies in the retrieval, integration, and 
analysis of large volumes of clinical data. However, this 
data can be managed more efficiently through statistical 
programming strategies known as data mining.

The Hospital Nacional Profesor Alejandro Posadas 
(HNPAP) is a tertiary hospital responsible for the care of 
approximately four million residents in the western part 
of Greater Buenos Aires. It is considered a local leader in 
several medical specialties, including the management of 
various digestive diseases.

This study aims to identify the frequency of colorectal 
polyps using data mining from VC screening reports for 
patients of all ages at HNPAP. It also seeks to establish fac-
tors associated with the presence of polyps in general and 
adenomas/serrated polyps in particular, and, if possible, to 
establish an age cutoff for initiating CRC screening.

Materials and methods

Studio design

We designed the “Polyps in Adults” Less than fifty 
(L in Roman numeral) years old from a Tertiary Acade-
mic Argentinian hospital” (PALTA) registry. This was a 
retrospective cohort observational study. Two outcomes 
were considered as cases: the presence of colorectal po-
lyps in general, or adenoma/serrated polyps (explained 
later). The PALTA design adhered to the Strengthening 
the Reporting of Observational studies in Epidemiolo-
gy (STROBE) guidelines.6 Colonoscopies performed 
at the HNPAP and documented in a consecutively re-
trieved database between January 2015 and December 
2019 were analyzed.

Population and sample

Inclusion criteria. Patients of any age and gender 
who underwent at least one  VC at the HNPAP were 
included, regardless of the clinical context in which the 

Resumen

Introducción. Existen distintas recomendaciones respecto de 
la edad de inicio del cribado de cáncer colorrectal (CCR) 
mediante videocolonoscopía (VCC). Objetivo. Analizar la 
frecuencia de pólipos colorrectales en pacientes de cualquier 
edad, a partir de un registro de VCC, mediante minería 
de datos (MD). Materiales y métodos. Se analizó un 
registro prospectivo de VCC (enero de 2015-diciembre de 
2019). Mediante MD se recuperaron aquellos casos con al 
menos un pólipo, las características por caso y pólipo, y se 
comparó según la edad. Resultados. Se recuperaron 4781 
VCC/pacientes: 13,1% en < 40 años, 5,8% en 40-44; 
8,1% en 45-49 y 71,7% en ≥ 50; 62,1% femenino, 
62,2% VCC diagnóstica. Se identificó al menos un pólipo 
en el 15,6% de los pacientes < 40 años, 19,4% en 40-44, 
21,6% en 45-49 y 34,6% en ≥ 50 (p < .001). De estos, 
correspondieron a pólipo aserrado sésil en 8,2%, 5,6%, 
8,4%, 7,7% y adenomatoso en 30,6%, 27,8%, 44,6% y 
49,5%, respectivamente. El riesgo de presentar al menos un 
pólipo se incrementó significativamente con la edad: 45-49 
(OR 1.47; IC 95% 1,06 – 2,05; p = 0,02), y ≥ 50 (OR 
2,81; IC 95% 2,24 – 3,56; p < 0,001). Se estimó como 
mínimo una edad de 47 años para una VCC de cribado de 
pólipos en general, y de 48 años para aserrados sésiles o ade-
nomatosos (sensibilidad > 85%). Conclusión. Los resulta-
dos de este estudio demuestran el incremento significativo de 
pólipos colorrectales aun en < 50 años. Es necesario evaluar 
el inicio del cribado de CCR mediante VCC a una edad más 
temprana.

Palabras claves. Adultos, cáncer colorrectal, pólipos colóni-
cos, videocolonoscopía, jóvenes adultos (fuente: MeSH).

Introduction
According to the American Cancer Society, colorec-

tal cancer (CRC) screening is recommended to begin at 
age 45 in adults without other risk factors.1 Scientific so-
cieties in other countries maintain the recommendation 
to begin screening at age 50. Video colonoscopy (VC) is 
the gold standard for colorectal cancer (CRC) screening,2 
during which colonic polyps may be found. Different 
follow-up protocols are used depending on the charac-
teristics of these polyps,. Since the prevalence of CRC is 
much lower in adults under 50 years of age,3 in this age 
group, the indication for VC is based on medical judg-
ment in response to specific clinical conditions, namely: 
hematochezia, anemia, constipation, chronic diarrhea, or 
abdominal pain.4

In these patients, the performance of colonoscopy is de-
layed by the performance of a battery of prior studies aimed 
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Data mining. This is defined as the process of 
analyzing large volumes of structured or unstructured 
data to extract useful information, identify patterns, 
hidden trends, and correlations. A significant volume 
of clinical and primary care reports was analyzed, using 
keywords to identify the reason for consultation and the 
histological endoscopic findings. The R gapminder li-
brary was used for this purpose. Primary care reports 
were integrated into the clinical and primary care data-
base using the merge function.

Descriptive statistics. Quantitative variables were 
described as mean (standard deviation, SD) or median 
(interquartile range, IQR), according to their statistical 
distribution (Kolmogorov-Smirnov test, K-S). Qualitative 
variables were described as frequencies, rates, or ratios. All 
study variables were described according to the proposed 
age groups (< 40, 40–44, 45–49, and ≥ 50 years).

Inferential statistics. Multivariate logistic regres-
sion was used to establish the association between the 
different study variables and the identification of at least 
one colorectal polyp. Considering age as the numerical 
variable to be evaluated, and the identification of at least 
one colorectal polyp as the dichotomous outcome varia-
ble, the minimum age for polyp identification was esti-
mated using a receiver operating characteristic (ROC) 
curve. A sub-analysis was performed for the identifica-
tion of at least one adenoma.

Ethical issues

This study was approved by the Research Bioethics 
Committee (RBC) of the HNPAP (ref. 632LUP0S0/22). 
Enrolled patients signed the respective informed con-
sent forms for clinical purposes (performance of VC). 
The confidentiality of patient identity and personal and 
clinical data was guaranteed in accordance with Law 
No. 25,326 on the Protection of Personal Data (Minis-
try of Justice and Human Rights, Republic of Argenti-
na). The study was conducted in accordance with the 
Nuremberg Code of 1947 and the Declaration of Hel-
sinki of 1964 and subsequent amendments (the latest 
dating from 2013).

Results

A total of 4781 colonoscopies/patients were recove-
red: 13.1% in patients < 40 years old, 5.8% in those 40-
44, 8.1% in those 45-49, and 71.7% in those ≥ 50; 62.1% 
were female. The main reason for colonoscopy was diag-
nostic in 62.2% of cases. 80.4% of patients had good or 

procedure was requested. Since this is an observational 
study, cases with incomplete VC or the identification of 
other organic lesions (e.g., inflammatory bowel disease) 
alongside a pre-malignant or malignant lesion of inter-
est to this study were not excluded.

Exclusion criteria. However, any case lacking the 
necessary information for the purposes of this study was 
excluded.

Procedure and technique

Retrieval of cases with polyps. During July 2021, 
a database of video colonoscopies was retrieved in MS 
Access format, corresponding to the study period. 
Using data mining, cases with at least one colorectal 
polyp were directly extracted. For this purpose, ke-
ywords such as “polyp” or “flat” (plano, plana) were 
used as a search strategy, with the respective combi-
nations of capital letters and accents (e.g., “Pólip”, 
“pòlip”, “POLIP”). If relevant data such as age, date 
or reason for the procedure, or findings were unavai-
lable, this information was manually retrieved from 
the HNPAP hospital system (SigHAP) or the physi-
cal medical record. However, if this information re-
mained unavailable, those cases were excluded from 
the study.

Pathology retrieval. For patients with colorec-
tal polyps, pathology reports were manually retrieved. 
These reports were then integrated into the colonosco-
py database using each patient's national identity docu-
ment (DNI) number. To avoid compatibility conflicts 
between cases with more than one colonoscopy, this 
integration was stratified monthly. Integrations with 
conflicts were resolved manually. Finally, the different 
histological subtypes for each case were extracted in the 
same way each polyp was identified, using keywords 
such as: “HIPERPL”, “HAMARTOMATO”, “SEU-
DO”, “INFLAMAT”, “ASERRAD”, etc.

Statistical analysis

Technical considerations. A p- value < 0.05 was 
considered statistically significant. The database was 
analyzed using the statistical software R v.4.0 (R Foun-
dation for Statistical Computing ; Vienna, Austria).

Sample size estimation. A census was conducted 
of all cases available in the host hospital's colonoscopy 
database.
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BBPS: Boston Bowel Preparation Score; CCR: Cáncer colorectal; a: Pearson's chi-squared test.

		  Total	 < 40 years	 40-44 years	 45-49 years	 ≥ 50 years	 p - value
		  (n = 4718)	 (n = 628)	 (n = 278)	 (n = 385)	 (n = 3427)

Gender, n (%)						      0.0024a

	 Female	 2928 (62.1)	 349 (55.6)	 181 (65.1)	 251 (65.2)	 2147 (62.6)
	 Male	 1790 (37.9)	 279 (44.4)	 97 (34.9)	 134 (34.8)	 1280 (37.4)

Colonoscopy indication, n (%)						      < 0.001a

	 CRC screening	 909 (19.3)	 -	 -	 60 (15.6)	 849 (24.8)
	 Diagnostic	 2936 (62.2)	 465 (74.0)	 212 (76.3)	 272 (70.6)	 1987 (58.0)
	 Surveillance	 873 (18.5)	 163 (26.0)	 66 (23.7)	 53 (13.8)	 591 (17.2)

Schedule, n (%)						      < 0.001a

	 Morning	 3980 (84.4)	 481 (76.6)	 228 (82.0)	 333 (86.5)	 2938 (85.7)
	 Afternoon 	 738 (15.6)	 147 (23.4)	 50 (18.0)	 52 (13.5)	 489 (14.3)

Bowel preparation (BBPS), n (%)						      0.0003a

	 Good	 2355 (49.9)	 277 (44.1)	 129 (46.4)	 177 (46.0)	 1772 (51.7)
	 Excellent	 1437 (30.5)	 218 (34.7)	 80 (28.8)	 141 (36.6)	 998 (29.1)
	 Bad	 926 (19.6)	 133 (21.2)	 69 (24.8)	 67 (17.4)	 657 (19.2)

Table 1. Characteristics of the analyzed colonoscopies, according to the proposed age groups

excellent preparation. (Table 1). At least one polyp was 
identified in 15.6% of patients < 40 years old, 19.4% in 

the 40-44 age range, 21.6% in the 45-49 age range and 
34.6% in those ≥ 50 years old (p < 0.001) (Figure 1). 

Figure 1. Frequency of colorectal polyps according to the different age groups (p < 0.001)
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Of these, sessile serrated polyps were present in 8.2%, 
5.6%, 8.4%, and 7.7%, and adenomatous polyps in 
30.6%, 27.8%, 44.6%, and 49.5%, respectively (Table 2). 

Similarly, a significantly age-related increase in the 
number of adenomas/serrated lesions was observed 
(p < 0.001) (Figure 2).

Figure 2. Frequency of adenomas or serrated lesions according to the different age groups (p < 0.001).
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			   Total	 < 40 years	 40-44 years	 45-49 years	 ≥ 50 years	 p - value
			   (n = 4718)	 (n = 628)	 (n = 278)	 (n = 385)	 (n = 3427)

Form, n (%)						      0.3824a

 	 Pedicled	 155 (10.9)	 10 (10.2)	 4 (7.4)	 8 (9.6)	 133 (11.2)	
	 Sessile	 1150 (80.9)	 81 (82.7)	 47 (87.0)	 73 (88.0)	 949 (79.9)	
	 Flat	 117 (8.2)	 7 (7.1)	 3 (5.6)	 2 (2.4)	 105 (8.8)	

Histology, n (%)						    
	 Hyperplastic	 537 (37.8)	 37 (37.8)	 29 (53.7)	 31 (37.3)	 440 (37.1)	 0.1074 a
	 Inflammatory	 334 (23.5)	 33 (33.7)	 18 (33.3)	 12 (14.5)	 271 (22.8)	 0.0055 to
	 Adenoma	 670 (47.1)	 30 (30.6)	 15 (27.8)	 37 (44.6)	 588 (49.5)	 0.5368 a
		  Tubular	 604 (90.1)	 29 (96.7)	 14 (93.3)	 36 (97.3)	 525 (89.3)	
		  Downy	 42 (6.3)	 1 (3.3)	 1 (6.7)	 1 (2.7)	 39 (6.6)	
		  Tubulovillous	 24 (3.6)	 -	 -	 -	 24 (4.1)	

Table 2. Characteristics of the analyzed colorectal polyps (shape, histology, dysplasia), according to the proposed age groups
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The risk of having at least one polyp increased signifi-
cantly with age: 40–44 years (OR 1.37; 95% CI 0.94–
1.97; p = 0.10), 45–49 (OR 1.47; 95% CI 1.06–2.05; 
p = 0.02), and ≥ 50 (OR 2.81; 95% CI 2.24 – 3.56; 

p < 0.001) (Table 3). A minimum age of 47 years was 
estimated for a general polyp screening, and 48 years 
for serrated sessile or adenomatous polyps (sensitivity 
> 85%).

BBPS: Boston Bowel Preparation Score; CCR: Cáncer colorrectal.

			   Polyps in general	 Adenoma or serration

	 Age (years)		

		  < 40 	 -	 -

		  40-44	 1.37 (0.94 – 1.97; 0.10)	 1.39 (0.77 – 2.44; 0.3) 

		  45-49	 1.47 (1.06 – 2.05; 0.02)	 2.21 (1.39 – 3.56; < 0.001) 

		  ≥ 50 	 2.81 (2.24 – 3.56; < 0.001) 	 4.09 (2.91 – 5.95; < 0.001)

Sex (male)	 1.32 (1.16 – 1.51; < 0.001) 	 1.53 (1.30 – 1.79; < 0.001) 

Colonoscopy indication 		

	 CRC screening		  -

	 Another indication	 0.85 (0.73 – 1.00; 0.050) 	 0.99 (0.82 - 1.21; > 0.9)

Time (afternoon)	 1.05 (0.88 – 1.25; 0.6) 	 1.11 (0.88 - 1.37; 0.4)

Bowel preparation (BBPS)		

	 Excellent	 1.13 (0.98 – 1.31; 0.088) 	 1.25 (1.04 – 1.50; 0.017)

	 Good	 -	 -

	 Bad		  0.58 (0.47 – 0.71; < 0.001) 	 0.55 (0.42 – 0.72; < 0.001)

Table 3. Multivariate logistic regression considering as outcome the identification of at least one colorectal polyp in general, 
or adenoma/serrated

a: Pearson's chi-squared test.

			   Total	 < 40 years	 40-44 years	 45-49 years	 ≥ 50 years	 p - value
			   (n = 4718)	 (n = 628)	 (n = 278)	 (n = 385)	 (n = 3427)

Degree of dysplasia						      0.8401a

		  Low degree	 592 (88.4)	 27 (90.0)	 15 (100.0)	 34 (91.9)	 516 (87.8)	
		  High degree	 49 (7.3)	 2 (6.7)	 -	 2 (5.4)	 45 (7.7)	
		  Adenocarcinoma	 29 (4.3)	 1 (3.3)	 -	 1 (2.7)	 27 (4.6)	

Sessile serrated	 109 (7.7)	 8 (8.2)	 3 (5.6)	 7 (8.4)	 91 (7.7)	 0.9312 a
		  Without dysplasia	 63 (57.8)	 8 (100.0)	 2 (66.7)	 4 (57.1)	 49 (53.8)	
		  Low degree	 40 (36.7)	 -	 1 (33.3)	 3 (42.9)	 36 (39.6)	
		  High degree	 6 (5.5)	 -	 -	 -	 6 (6.6)	

At least one polyp, n (%)	 1422 (30.1)	 98 (15.6)	 54 (19.4)	 83 (21.6)	 1187 (34.6)	 < 0.001a

At least one adenoma or 
serrated, n (%)	

749 (15.9)	 35 (5.6)	 20 (7.2)	 43 (11.2)	 651 (19.0)	 < 0.001a

Continuation Table 2. Characteristics of the analyzed colorectal polyps (shape, histology, dysplasia), according to the 
proposed age groups

Discussion
This study, which included a large cohort of 4,781 

video colonoscopies analyzed using data mining, 
showed a significant and progressive increase in the 

frequency of colorectal polyps with age, with their pre-
sence even evident in patients under 50 years of age. 
The detection of at least one polyp was 15.6% in those 
under 40 years of age, increasing to 34.6% in those 
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over 50 years of age (p < 0.001), with a similar pat-
tern for adenomas and serrated lesions. Importantly, 
ROC curve analysis allowed for the estimation of an 
age threshold close to 47–48 years for optimizing the 
detection of polyps and precursor lesions, with ade-
quate sensitivity. Taking together, these findings rein-
force the significant presence of preneoplastic lesions 
in young individuals and provide local evidence that 
challenges traditional cut-off points for initiating co-
lorectal cancer screening.

A study conducted in Alaska Natives demonstrated 
the presence of adenomatous polyps of varying degrees 
of dysplasia in 26% and 40% of cases between 40-49 
and 50-59 years of age, respectively. However, the sha-
pe, location, and histology did not differ significantly 
between the two age groups. Considering the high fre-
quency found in those under 50 years of age, the study 
concluded that screening should begin at age 40.7

However, there is also Latin American evidence on 
this matter. A Colombian study that considered pa-
tients aged 45-49 and 50-75 as cases and controls de-
monstrated a frequency of colorectal polyps of 36.7% 
and 42.5%, and of adenomas/serrate polyps of 18.5% 
and 32.4%, respectively. Similarly, it was concluded 
that CRC screening using visualization should begin 
at age 45.8

A cost-effectiveness analysis based on a Portuguese 
cohort from 1993 to 2010 concluded that although the-
re is an increase in the incidence and mortality of CRC 
in patients between 45-55 years of age, the benefit of 
screening in this population would not be cost-effective 
unless the incidence of this neoplasm rises to 47.5 per 
100,000 inhabitants, currently being 30.9

This retrospective study represents one of the few re-
cent initiatives analyzing a large CRC screening databa-
se in Argentina. As mentioned previously, a minimum 
age of 47 years was estimated for CCS screening for 
polyps in general, and 48 years for sessile or adenoma-
tous serrated adenomas. Although standardizing a lower 
age cutoff for CRC screening in a population requires 
more and higher-quality evidence, these results indicate 
the possibility of identifying polyps and adenomas in 
individuals under 50 years of age, while maintaining a 
sensitivity greater than 80%.

Strengths and limitations of the study
This study has several strengths. These include 

a large sample size, comparisons with patients over 
50 years of age, and a clearly defined outcome in terms 
of polyps in general, and adenomas/serrated polyps. 

Among its limitations, it is worth noting that the data 
comes from a single hospital, rather than at a local or 
national level; furthermore, the database is not entirely 
dedicated to CRC screening. In fact, more than 80% of 
the cases presented with some symptom or were being 
monitored for a pre-existing condition. Increased iden-
tification of polyps or adenomas is possible in patients 
with hematochezia.10

Overcoming this technical limitation would allow 
for analysis of the database using the colorectal polyp 
as the unit of observation, nested within the colorectal 
volume (CCV), and this, in turn, nested within each 
patient. This would also allow for several sub-analyses 
that consider the size and location of each colorectal 
polyp. Finally, long-term case follow-up would enrich 
this type of research.

Conclusión

In conclusion, although the PALTA results do not 
describe the frequency of colorectal polyps in the ge-
neral population, they do demonstrate a significant in-
crease, even in individuals under 50 years of age, in a 
large hospital sample. It is suggested that the age cutoff 
for initiating CRC screening be reduced by two to three 
years. A higher identification of polyps or adenomas 
is significantly associated with factors such as age over 
45 years, male sex, and excellent bowel preparation. 
Poor bowel preparation is significantly associated with 
a lower identification of both polyps and adenomas. It 
is necessary to evaluate initiating CRC screening using 
video colonoscopy at an earlier age.
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