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Abstract
Background The incidence of colorectal cancer, especially located in distal colorectum, is rising markedly in young patients.
Conventional adenomas and serrated polyps have been widely recognized as precursors of colorectal cancer.
Aim To investigate the correlation of polyp feature with polyp location in patients under age 50.
Method Patients under age 50 who had received colonoscopy were included from 2010 to 2018. Clinical data including number,
location, size, and histopathology of polyps were collected. Odd ratios and 95% confidence interval of adenomas with their
location were calculated.
Result In total, 25,636 patients aged 18–49 were enrolled, among which 4485 patients had polyps, with polyp detection rate of
17.5%. A total of 2484 and 2387 patients had conventional adenomas and serrated polyps, respectively. 76.0% advanced
adenomas and 69.5% ≥ 10-mm serrated polyps were located in the distal colorectum. The detection rate of advanced adenomas
was higher in patients aged 45–49. Patients with adenomas especially advanced adenomas in the distal colorectum were more
likely to have advanced adenoma in the proximal colon.
Conclusion Among patients under age 50, advanced adenomas and ≥ 10-mm serrated polyps were predominantly in the distal
colorectum. Advanced adenomas tended to be found in patients aged 45–49. Our results might explain the rising trend of distal
colorectal cancer and emphasize the necessity for colonoscopy screening among these populations.
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Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed cancer and second leading cause of cancer death world-
wide [1]. While the incidence of CRC is decreasing mainly
due to endoscopic screening, the incidence among young pa-
tients under age 50 is increasing. As to the location distribu-
tion, CRC in young patients tended to be located left-sided.
Among patients under age 50, tumors were more commonly
diagnosed in the distal colorectum compared with those in the
proximal colon (65% vs 25%) [2]. Most CRC cases are spo-
radic and develop slowly over several years through the
adenoma-carcinoma sequence [3]. On the other hand, increas-
ing evidence supports that serrated polyp represents another
precursor lesion of CRC and contributes to about one-third of
CRC cases through an alternative pathway [4, 5]. Given the
current knowledge that left-sided CRC is rising among young
patients, it is with vital significance to know the association of
polyp feature and polyp location among young patients. To
extend our knowledge, we focused on polyp location among
colonoscopies in patients under age 50 and analyzed the cor-
relation between polyp feature and polyp location.

Methods

Patient selection

Patients under age 50 who had received colonoscopy were
searched from a database in the Department of Endoscopy at
the Sixth Affiliated Hospital of Sun Yat-sen University from
January 2010 to June 2018. This study was approved by the
Institutional Review Board of the Sixth Affiliated Hospital of
SunYat-senUniversity.We excluded patients whowere youn-
ger under age 18, had colorectal cancer without polyp, had a
diagnosis of familial adenomatous polyposis or inflammatory
bowel disease, or underwent colonoscopy after bowel surgery.

Colonoscopic and pathologic report

Reports of colonoscopy and pathology were retrospectively
reviewed by two doctors. Information on age and gender of
patients, number, location, size, and histopathologic charac-
teristics of polyps were collected. According to the 2010
WHO classification schema, serrated polyps included hyper-
plastic polyp (HP), sessile serrated adenoma/polyp (SSA/P),
and traditional serrated adenoma (TSA). Conventional adeno-
ma included tubular adenoma (TA), tubulovillous adenoma
(TVA), and villous adenoma (VA). Serrated polyp was classi-
fied by size (< 10 mm; ≥ 10 mm). Advanced conventional
adenoma was defined as at least one conventional adenoma
of ≥ 10 mm in diameter or with advanced histology features
(tubulovillous/villous histological features or high-grade or

severe dysplasia). For location, polyps located from the cecum
to the splenic flexure were classified as proximal colon;
polyps in the descending or sigmoid colon as distal colon;
and polyps in the rectum or rectosigmoid junction as rectum,
among which the latter two locations were collectively de-
fined as distal colorectum. For both serrated polyps and con-
ventional adenomas, if more than one polyp was diagnosed in
an anatomic region, the size of the largest polyp and the his-
tology of the most advanced lesion were used.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Science software, version 21.0 (SPSS Inc., Chicago, IL,
USA). For all variables, descriptive statistics were conducted,
including means and standard deviations for continuous vari-
ables, and frequencies for categorical variables. Chi-square or
Fisher’s exact probability tests were used to calculate the odd
ratios (ORs) and 95% confidence interval (CI). The differ-
ences with two-sided P value < 0.05 were considered statisti-
cally significant.

Results

Clinicopathological information

In total, 25,636 patients aged 18–49 who received colonosco-
pies were included in this study, among which 21,515 patients
had no positive findings. A total of 4485 patients were report-
ed to have polyps, with an average age of 41.0 ± 6.8 years old.
A total of 3452 (77.0%) patients had at least a polyp in the
distal colorectum. The polyp detection rate was 17.5% in this
study. Detection rate of conventional adenomas, advanced
adenomas, serrated polyps, and ≥ 10-mm serrated polyps were
9.69%, 2.91%, 9.31%, and 0.50%, respectively. The detection
rates of overall polyp, conventional adenoma, advanced ade-
noma, and serrated polyp were significantly higher in patients
at age of 45–49 (as shown in Table 1).

A total of 2484 patients had conventional adenomas,
among which 2306 (92.8%) patients had less than 3 conven-
tional adenomas and 649 (26.1%) patients had adenomas ≥
10 mm. The most common pathologic subtype of adenoma
was tubular adenoma (2162 cases, 87.0%) while there were
328 (13.2%) with tubular-villous adenoma and 78 (3.14%)
with villous adenoma. Two hundred seventy-three (11.0%)
patients had adenoma with high-grade dysplasia. Nine hun-
dred thirty-one (37.5%) patients were in proximal colon, 1752
(70.5%) were in distal colorectum, and 199 (8.01%) patients
had adenomas in multi-regions. According to the definition,
747 patients had advanced adenomas, among which 568
(76.0%) were located in the distal colorectum.
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A total of 2387 patients had serrated polyps, among which
2118 (88.7%) patients had less than 3 serrated polyps and 128
(5.36%) patients had serrated polyp ≥ 10 mm. The most com-
mon pathologic subtype of serrated polyp was HP (97.7%)
while there were 0.38% patients with SSA/P and 2.05% with
TSA. Six hundred fifteen (25.8%) patients had proximal ser-
rated polyp, 1893 (79.3%) had distal colorectal serrated polyp,
and 121 (5.07%) had multi-regional serrated polyp. Among
those with serrated polyps ≥ 10 mm, 89 (69.5%) were located
in the distal colorectum.

Risk of proximal polyps according to the feature
of distal colorectal adenoma

Compared with patients without distal colorectal adenomas, pa-
tients with distal colorectal adenomas were more likely to have
proximal conventional adenomas (OR, 4.05; 95%CI, 3.43–4.77;
P < 0.001) and serrated polyps (OR, 2.24; 95% CI, 1.77–2.84;
P < 0.001). Furthermore, we found the associationwas strong for
proximal advanced adenomas (OR, 3.84; 95% CI, 2.75–5.36;
P < 0.001). Compared with patients without distal colorectal ad-
enomas, patients with distal colorectal advanced adenomas were
7.83 times more likely to have advanced adenoma in the proxi-
mal colon (95% CI, 5.23–11.7; P < 0.001).

Discussion

CRC diagnosed under 50 years old accounted for about 5%
and 10% of colon and rectal cancer in 2010, respectively. The
proportion was expected to double by 2030 [6]. Given the
rising incidence of CRC in young patients, expert panels sug-
gested screening program should start at age 45 instead of 50
for average-risk population [7, 8].

Adenoma and advanced adenoma detected by screening
colonoscopy tended to be located in the distal colon and rec-
tum in previous studies [9, 10]. In our study, the predominant
trend of polyps in the distal colorectum was also found, as
77.0% patients had at least a polyp in the distal colorectum.

It was noted that both advanced adenomas and ≥ 10-mm ser-
rated polyps were predominantly detected in the distal
colorectum.

Imperiale et al. also focused on the status of proximal colon
according to distal colorectal finding [11, 12]. They found a
relative risk of adenoma in the proximal colon was higher in
patients with distal colorectal adenoma as compared with that
in patients without adenoma in the distal colorectum, which
was in line with our study. These results strongly recommended
young patients who had distal adenoma detected but failed to
fully examine the proximal colon due to bad bowel preparation
or unbearable pain or by a sigmoidoscopy as an initial examina-
tion should receive a following complete colonoscopy.

Several limitations of our study need to be noted. First, this
was a retrospective analysis in a single center which might
have selection bias. Second, because of the evolving nature
and lack of consensus regarding the diagnostic criteria of ser-
rated polyps, we were unable to confirm that we had distin-
guished HPs from SSA/Ps and TSAs; therefore, some serrated
polyps might bemisdiagnosed ormisclassified. However, pol-
yp size has been established as a strong predictor for the like-
lihood of a polyp progressing into advanced neoplasia, so we
preferred to use large serrated polyps in the current analysis.

Conclusion

Among patients under age 50, advanced adenomas and ≥ 10-
mm serrated polyps were predominantly in the distal
colorectum and advanced adenomas tended to be found in
patient aged 45–49, which somehow explained the rising
trend of distal colorectal cancer and emphasized the necessity
for the colonoscopy screening among these population.
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Table 1 Detection rate of
different polyp subtypes
according to age and gender

No. of patients Overall polyp Conventional adenoma Serrated polyp

Overall Advanceda Overall ≥ 10 mm

All 25,636 4485 (17.5) 2484 (9.69) 747 (2.91) 2387 (9.31) 128 (0.50)

Age (years)

18–34 9201 797 (8.66) 328 (3.56) 104 (1.13) 512 (5.56) 37 (0.40)

35–44 10,294 1940 (18.9) 1076 (10.5) 315 (3.06) 1016 (9.87) 55 (0.53)

45–49 6141 1748 (28.5) 1080 (17.6) 328 (5.34) 859 (14.0) 36 (0.59)

a Advanced conventional adenomas were defined as at least one conventional adenoma of ≥ 10mm in diameter or
with advanced histology (tubulovillous/villous histological features or high-grade or severe dysplasia), otherwise
were defined as non-advanced conventional adenomas

Number of patients (percentage) for categorical variables

Int J Colorectal Dis (2019) 34:2201–2204 2203



Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A
(2018) Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries.
CA Cancer J Clin 68:394–424

2. Siegel RL, Miller KD, Fedewa SA, Ahnen DJ, Meester R, Barzi A,
Jemal A (2017) Colorectal cancer statistics, 2017. CACancer J Clin
67:177–193. https://doi.org/10.3322/caac.21395

3. Brenner H, Kloor M, Pox CP (2014) Colorectal cancer. LANCET
383:1490–1502

4. Erichsen R, Baron JA, Hamilton-Dutoit SJ, Snover DC, Torlakovic
EE, Pedersen L, Froslev T, Vyberg M, Hamilton SR, Sorensen HT
(2016) Increased risk of colorectal cancer development among pa-
tients with serrated polyps. Gastroenterology 150:895–902

5. Snover DC (2011) Update on the serrated pathway to colorectal
carcinoma. Hum Pathol 42:1–10

6. Bailey CE, Hu CY, You YN, Bednarski BK, Rodriguez-Bigas MA,
Skibber JM, Cantor SB, Chang GJ (2015) Increasing disparities in
the age-related incidences of colon and rectal cancers in the United
States, 1975-2010. JAMA Surg 150:17–22

7. Peterse E, Meester R, Siegel RL, Chen JC, Dwyer A, Ahnen DJ,
Smith RA, Zauber AG, Lansdorp-Vogelaar I (2018) The impact of
the rising colorectal cancer incidence in young adults on the optimal
age to start screening: microsimulation analysis i to inform the
American Cancer Society colorectal cancer screening guideline.
Cancer-Am Cancer Soc 124:2964–2973

8. Wolf A, Fontham E, Church TR, Flowers CR, Guerra CE, LaMonte
SJ, Etzioni R, McKenna MT, Oeffinger KC, Shih YT, Walter LC,
Andrews KS, Brawley OW, Brooks D, Fedewa SA, Manassaram-
Baptiste D, Siegel RL, Wender RC, Smith RA (2018) Colorectal
cancer screening for average-risk adults: 2018 guideline update
from the American Cancer Society. CA Cancer J Clin 68:250–281

9. Pommergaard HC, Burcharth J, Rosenberg J, Raskov H (2017) The
association between location, age and advanced colorectal adenoma
characteristics: a propensity-matched analysis. Scand J
Gastroenterol 52:1–4

10. Imperiale TF, Wagner DR, Lin CY, Larkin GN, Rogge JD,
Ransohoff DF (2002) Results of screening colonoscopy among
persons 40 to 49 years of age. N Engl J Med 346:1781–1785

11. Imperiale TF, Wagner DR, Lin CY, Larkin GN, Rogge JD,
Ransohoff DF (2000) Risk of advanced proximal neoplasms in
asymptomatic adults according to the distal colorectal findings. N
Engl J Med 343:169–174

12. Imperiale TF, Glowinski EA, Lin-Cooper C, Ransohoff DF (2012)
Tailoring colorectal cancer screening by considering risk of ad-
vanced proximal neoplasia. Am J Med 125:1181–1187

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Int J Colorectal Dis (2019) 34:2201–22042204

https://doi.org/10.3322/caac.21395

	Location of colorectal adenomas and serrated polyps in patients under age 50
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Patient selection
	Colonoscopic and pathologic report
	Statistical analysis

	Results
	Clinicopathological information
	Risk of proximal polyps according to the feature of distal colorectal adenoma

	Discussion
	Conclusion
	References




