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Background/Aims: Several studies have found that
the frequency of colorectal polyps increases significantly from the age of 50 years. The goal of this
study was to determine the differences in the clinical
characteristics of colorectal polyps between patients
aged 50 years and older, and younger patients.
Methods: The colonoscopy database of 3,304 patients at the Yeungnam University Medical Center between January 2009 and December 2009 was reviewed retrospectively. In total, 679 patients were divided
into the younger group (n=170) and the older group
(aged ≥50 years) (n=509). A matched case-control
study was performed using propensity scores and 117
patients selected from each group. Results: Compared to the younger group, the older group had a
significantly higher proportion of female patients, and
patients with hypertension, a smoking history, and a
history of taking medications. After performing the
matched case-control study, 234 patients and 679 colon polyps were included in the analysis. Compared to
the younger patients, the older patients had a significantly higher proportion of multiple lesions (57.3%
vs 25.6%, p＜0.001), left- and right-side distribution
(35.9% vs 12.0%, p＜0.001), and larger polyps (mean
9.1 mm vs 6.3 mm, p＜0.001). A left-sided distribution
was less common in the older group than in the
younger group (35.0% vs 51.3%, p=0.025). Conclusions: The methods used to screen for colorectal
cancer in older patients should include colonoscopy
due to the shift to the right side as a common loca-
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tion for colorectal polyps in that age group. (Gut
Liver 2010;4:481-487)
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INTRODUCTION
A gastrointestinal polyp is a discrete mass of tissue
1
that protrudes into the lumen of the bowel. A polyp may
be characterized by its gross appearance. Colon polyps
may be divided into two major groups: neoplastic (the ad1
enoma and carcinoma) and nonneoplastic.
Several studies have reported that the frequency of colorectal polyps significantly increases at 50 years of age
2,3
and older. It has been generally accepted that colorectal
cancers and adenomas are found more frequently in the
4,5
older population. However, both genetic and nongenetic
factors, such as male gender, obesity, and smoking are
thought to be potentially increasing factors associated
6-8
with the development of these lesions; several studies
have investigated the association between co-morbidities
9-11
with medications and the development of colon polyps.
Therefore, we conducted a case-control study, using pro12
pensity scores to reduce the influence of these factors,
to compare the differences in the clinical characteristics of
colorectal polyps between an older group, age 50 and
above, and a younger group less than 50 years of age.
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MATERIALS AND METHODS
1. Endoscopic procedures
Each patient ingested four liters of polyethylene glycol
electrolyte solution for bowel preparation. During the
procedure, the location and size of each polyp were
documented. The size of each polyp was estimated using
open-biopsy forceps (diameter 8 mm). All of the polyps
were removed endoscopically using biopsy forceps, endoscopic mucosal resection (EMR) or endoscopic submucosal resection (ESD).
2. Indications of colonoscopies
Colonoscopies were generally performed if the following clinical indications were present: anemia (hemoglobin
below 14 g/dL in males and 13 g/dL in females), bowel
habit changes, family history of colorectal cancer or inherited colorectal cancer syndromes (e.g., familial adenomatous polyposis, hereditary nonpolyposis colorectal
cancer), positive stool occult blood test, abdominal pain,
abnormal abdominal mass, and hematochezia. In addition,
in some cases, colonoscopy was used for colon cancer
screening in asymptomatic patients aware of the availability of such screening.
3. Patient enrollments
This was a retrospective study that used information
from a colonoscopy database. All colonoscopy procedures
were performed at the Yeungnam University Medical
Center, Daegu, South Korea from January 2009 and
November 2009. Patients that underwent a colonoscopy
were included in this study. Exclusion criteria included:
cases with family history of colorectal cancer, family history of familial adenomatous polyposis, family history of
hereditary nonpolyposis colorectal cancer, incomplete medical records, patients receiving care for a colorectal neoplasm and postcolectomy patients.
A total of 3,304 patients were identified in the colonoscopy database. The records of 1,511 patients were excluded due to: colorectal neoplasms identified on follow
up, postcolectomy patients, family history of colorectal
cancer and incomplete colonoscopy. A total of 839 patients (839/1,793, 46.8%) had colorectal polyps. These
patients were divided into the young group (178/553,
2
32.2%) and the older group (661/1,240, 53.3%), (χ
test, p＜0.001). Then, 160 patients were excluded because of incomplete medical record information including
heights, weights, medication history, smoking habits and
co-morbidities. Each patient in the young group was
matched by gender, smoking habits, comorbid conditions,

medications, and body mass index (BMI) to a patient in
the older group. This case control study was performed
using multivariate matched sampling methods that incorporate the propensity score.
4. Data collection of patients and polyps factors
The patients were divided into young (＜50 years old)
and older (≥50 years old) age groups. Demographic and
clinical characteristics, including age, gender, smoking
habits, BMI, past medical history and medications were
investigated. The location, size, shape, and histopathological type of lesions were also evaluated. The location
was classified into right-side or left-side of the colon divided at the splenic flexure, which was considered the
left-side colon. Furthermore, the location was divided by
cecum, ascending colon, transverse colon, descending colon, sigmoid colon and rectum. The size of the lesion was
classified as ＜5 or ≥5 mm. The shape of the lesion was
classified as a protruding type or superficial elevated type.
The histopathological types included: hyperplastic polyps,
adenomatous polyps, adenocarcinoma and others. Polyps
were considered advanced, if they were larger than 10
mm or were tubovillous, villous, or malignant.
5. Statistical analysis
Student t-test was used to compare the mean values of
2
continuous variables. The χ test and the Fisher’s exact
test were used as appropriate for comparison of the categorical variables. A p value less than 0.05 was accepted as
statistically significant and all values are presented as the
mean±standard deviation unless mentioned otherwise.
The analysis was performed with a statistical software
package (SPSS 17.0 version for Windows; SPSS Inc.,
Chicago, IL, USA). A propensity analysis was performed
modeling the probability of the young. Multivariate logistic regression analysis using clinically relevant variables
was used to compute a propensity score for each patient.
The propensity score was then used to obtain a
one-to-one match of all polyp cases by a “greedy match12
ing” technique. All matching was performed with a
Statistical Analysis Systems software package (Release
9.1.3; SAS Institute, Cary, NC, USA).

RESULTS
The patient characteristics of two groups are listed in
Table 1. In summary, the older group had a significantly
higher proportion of women, patients with hypertension,
smoking history, and medication history (including
COX-2 inhibitors, NSAID, Aspirin, and statins) that may
influence the development of colorectal polyps, and
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Table 1. Clinical Characteristics of the Younger versus Older
Groups in 679 Unmatched Cases
The young
group
(n=170)
Age
39.3±5.56
Gender, M/F
130/40
Comorbid conditions, n (%)
Hypertension
12 (7.1)
Diabetes mellitus
2 (1.2)
Dyslipidemia
13 (7.6)
Smoking habitus, n (%)
Smokers
65 (38.2)
Ex-smokers
22 (12.9)
Medications, n (%)*
13 (7.6)
Aspirin
3 (1.8)
Statins
13 (7.6)
Body mass index
25.2±3.82
Asymptomatic patients
62 (36.5)

The elderly
group
(n=509)

153 (30.1) ＜0.001
21 (17.2)
0.085
63 (12.4)
0.094
171 (33.6)
120 (23.6)
84 (16.5)
48 (9.4)
51 (10.0)
24.7±2.62
245 (48.1)

0.306
0.003
0.005
0.001
0.371
0.083
0.010

*The medications included COX-2 inhibitor, NSAID, aspirin,
and statins.

Table 2. Clinical Characteristics of the Younger versus Older
Groups in 234 Matched Cases Using Propensity Scores
The young
group
(n=117)
Age
41.7±3.4
Gender, M/F
88/29
Comorbid conditions, n (%)
Hypertension
12 (10.3)
Diabetes mellitus
2 (1.7)
Dyslipidemia
12 (10.3)
Smoking habitus, n (%)
Smokers
45 (38.5)
Ex-smokers
21 (17.9)
No smoker
51 (43.6)
Medications, n (%)*
12 (10.3)
Aspirin
3 (2.6)
Statins
12 (10.3)
Body mass index
25.0±3.6

Table 3. Clinical Indications for Colonoscopy in 234 Matched
Cases

p-value

63.6±7.97 ＜0.001
326/183
0.003

The elderly
group
(n=117)

p-value

63.9±8.0
79/38

＜0.001
0.193

11 (9.4)
2 (1.7)
11 (9.4)

1.000
1.000
1.000

44 (37.6)
23 (19.7)
50 (42.7)
12 (10.3)
3 (2.6)
11 (9.4)
24.5±2.6

1.000
0.867
1.000
1.000
1.000
1.000
0.168

*The medications included COX-2 inhibitor, NSAID, aspirin,
and statins.

asymptomatic patients requesting colon cancer screening
compared to the young group.
1. Comparison using propensity score analysis
The propensity score model included 11 patient variables that are listed in the Appendix. The c statistic for
this model was 0.711 (Hosmer-Lemeshow goodness-of-fit
p=0.138). One hundred and seventeen young cases
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For screening of
colorectal cancer
Chronic diarrhea
Abdominal pain
Hematochezia
Bowel habit change
Constipation
Positive in stool occult
blood test
Other causes

The young
group
(n=117)

The elderly
group
(n=117)

p-value

46 (39.3)

59 (50.4)

0.115

20
17
16
14
7
2

15
23
10
11
4
1

0.464
0.385
0.298
0.673
0.539
1.000

(17.1)
(14.5)
(13.7)
(12.0)
(6.0)
(1.7)

4 (3.4)

(12.8)
(19.7)
(8.5)
(9.4)
(3.4)
(0.9)

0 (0)

0.122

Values are presented as number (%).

(68.0%) were matched to the older patients. There was
no significant difference in the baseline parameters between the two groups (Table 2). Furthermore, the clinical
indications for colonoscopy were not significantly different
between the two groups (Table 3). When the polyps were
classified by the size of the polyps into ‘＜10 mm’ and
‘≥10 mm’, the larger polyps were detected significantly
more often in the older age group (21.0% vs 12.2%,
p=0.018). However, there was no statistical difference in
the histology, shapes of the polyps on endoscopy, location
of the polyps, between the young and the old groups
(Table 4). When the only adenomatous polyps were selected, advanced polyps were detected more often in the
older age group (14.0% vs 24.9%, p=0.005), and the distribution of adenomatous polyps were predominantly
right-sided in the older age group (Table 5).
2. Differences in characteristics of colorectal polyps between the young and older patients
The older patients that were compared to the young patients had a significantly higher proportion of multiple lesions (57.3% vs 25.6%, p＜0.001), bilateral distribution
of the lesions (35.9% vs 12.0%, p＜0.001), and a greater
mean polyp size (9.1 mm vs 6.3 mm, p＜0.001). The
young patient group had a significantly higher proportion
of single polyps and small sized polyps. Only a left-side
distribution was detected more commonly in the young
compared to the older patients (51.3% vs 35.0%, p=0.025).
The number of patients with an adenoma and/or adenocarcinoma detected by colonoscopy biopsies were similar in comparisons between the young and the older patients (70.1% vs 76.9%, p=0.300). However, malignancies
were more often found in the older group (6.8%) than in the
young group (0%) (Fisher exact test, p=0.007) (Table 6).
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Table 4. Analysis of 447 Polyps from the Younger versus Older Groups in 234 Matched Cases

Classification of size
＜5 mm
5≥ mm
Histology
Hyperplastic polyp
Adenomatous polyp
Adenocarcinoma
The others
Shape
Protruding type
Flat elevated type
Location
Cecum
Ascending colon
Transverse colon
Descending colon
Sigmoid colon
Rectum

The young group
(n=172)

The elderly group
(n=305)

No. of total polyps
(n=447)

88 (51.2)
84 (49.4)

70 (23.0)
235 (77.0)

158 (33.1)
319 (67.2)

39
210
8
48

74
320
8
73

p-value
＜0.001

NS
35
110
0
27

(20.6)
(64.0)
(0)
(14.7)

(12.8)
(68.9)
(2.6)
(15.7)

(15.6)
(67.4)
(1.7)
(15.4)
NS

105 (61.0)
67 (39.0)

174 (57.0)
131 (43.0)

279 (58.5)
198 (41.5)
NS

6
30
33
20
54
29

(3.5)
(17.4)
(19.2)
(11.6)
(31.4)
(16.9)

10
75
70
29
78
43

(3.3)
(24.6)
(23.0)
(9.5)
(25.6)
(14.1)

16
105
103
49
132
72

(3.4)
(22.0)
(21.6)
(10.3)
(27.7)
(15.1)

Values are presented as number (%).
NS, not significant.

Table 5. Analysis of Adenomatous Polyps from the Younger versus Older Groups in 234 Matched Cases

Classification of size
＜10 mm
10≥ mm
Advanced polyp (%)
Location
Cecum
Ascending colon
Transverse colon
Descending colon
Sigmoid colon
Rectum
Distribution
Right side
Left side

The young group
(n=110)

The elderly group
(n=210)

No. of total polyps
(n=320)

95 (79.7)
15 (20.3)
18 (14.0)

151 (61.4)
59 (38.6)
70 (24.9)

246 (76.9)
74 (23.1)
100 (21.0)

p-value
0.004

3
24
26
10
30
17

(2.7)
(21.8)
(23.6)
(9.1)
(27.3)
(15.5)

8
66
64
12
37
23

(3.8)
(31.4)
(30.5)
(5.7)
(17.6)
(11.0)

12
90
90
22
67
40

0.005
NS

(3.8)
(28.1)
(28.1)
(6.9)
(20.9)
(12.5)
0.002

53 (48.2)
57 (51.8)

138 (65.7)
72 (34.3)

191 (59.7)
129 (40.3)

Values are presented as number (%).
NS, not significant.

DISCUSSION
Several epidemiological studies have previously been reported regarding the analysis of colorectal polyps accord13-16
These reports indicated that
ing to tumor location.
right-sided cancer was frequently found in older patients,
whereas left-sided cancer was more common in younger
patients. Histopathological and morphological differences
have been reported between proximal and distal colon

17,18
Moreover, epidemiological studies have recancer.
vealed that the clinical risk factors for cancer development
are also different between proximal and distal colon
13,19
However, the reasons for these differences becancer.
tween left- and right-sided cancer remain unknown. In re20
cent study, Yamaji et al. reported right-side shift of colorectal adenomas with aging, similar to cancer. Similarly,
the results of this study showed that the distribution of
colorectal polyps in the young was more common on the
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Table 6. Differences in the Characteristics of Colorectal Polyps
between Younger and Older Patients in 234 Matched Cases
The young
group
(n=117)
Multiple lesions, n (%)
30 (25.6)
Polyp size, mm
6.3±5.0
Distribution of polyp site, n (%)
Right sided
43 (36.8)
Left sided
60 (51.3)
Both sided
14 (12.0)
Patients No. of
82 (70.1)
neoplasm, n (%)*
Patient No. of
0 (0)
Malignancy, n (%)

The elderly
group
(n=117)
67 (57.3)
9.1±5.7
34
41
42
90

(29.1)
(35.0)
(35.9)
(76.9)

8 (6.8)

p-value
0.001
0.001
0.266
0.025
＜0.001
0.300
0.007

*Patient No. of neoplasms refers to the number of patients
that had an adenoma and/or adenocarcinoma detected on the
colonoscopy biopsies.

left-side of the colon, whereas the distribution of colorectal polyps among older persons tended to include both
sides.
Several methods are used to screen for colorectal
cancer. Health care providers may suggest one or more of
the following tests for colorectal cancer screening: fecal
occult blood testing, sigmoidoscopy, colonoscopy, virtual
21
colonoscopy, and double contrast barium enema. Sigmoidoscopy is used for screening asymptomatic individuals for early cancer detection and prevention. Two
large multicenter studies have shown a higher yield of advanced colorectal neoplasia (large adenomas or cancer) in
subjects screened by sigmoidoscopy compared to fecal occult blood testing. Case-control studies have clearly
shown that the screening sigmoidoscopy reduces by half
the incidence of colorectal cancer and decreases colon
22,23
The screening for colorcancer mortality by 60-70%.
ectal cancer using colonoscopy in asymptomatic persons
24
with average-risk is controversial. However, several lines
of evidence support the effectiveness of screening colonoscopy. Colonoscopy with polypectomy has been shown
to reduce the expected incidence of colorectal cancer by
76-90% in cohort studies. There is direct evidence that
the screening sigmoidoscopy reduces colorectal cancer
mortality, and the visualization of neoplasms by colono25-27
The rescopy is at least as good as by sigmoidoscopy.
sults of this study suggested that colonoscopy appears to
be the best screening method for the detection of colorectal neoplasms among older persons (50 and older) in
Korea; this is because of the higher frequency of rightsided lesions in older persons.
The detection of neoplasms was significantly higher in
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the older age group among patients undergoing colonoscopies. Several reports on the findings of colonoscopy
16,28
The
among older individuals support these findings.
results of this study showed that 32.3% of the young had
colorectal polyps detected by total colonoscopy, and
53.3% of the older patients had colorectal polyps detected
2
(χ test, p＜0.001). However, the proportion of adenomas among the colorectal polyps in the young patients
was comparable to the older patients as shown in Table 4
(64.0% vs 68.9%, p=0.310). Therefore, for persons less
than 50 years of age, colorectal screening using sigmoidoscopy with polypectomy may help reduce the incidence
and mortality of colorectal cancer.
The primary limitation of the study was its retrospective design. The propensity score adjustment is no
substitute for a properly designed, randomized, controlled
trial. The retrospective nature of the study cannot account
for unknown variables affecting the outcome that might
significantly correlate with the measured variables. In addition, this study was conducted at only one center,
which may limit the generalization of the data collected.
In conclusion, colorectal polyps were more commonly
found in older patients. Most polyps in the young patients were identified as a single lesion, were small polyps and located on the left side. However, the proportion
of neoplastic polyps was similar to that of the older
patients. For the older patients, colonoscopy is the best
screening method for the detection of colorectal neoplasms because of the higher frequency of right-sided lesions with advanced age.
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Appendix. Logistic Regression Model to Generate Propensity
Scores for the Younger versus Older Groups

Gender
Comorbid conditions
Hypertension
Diabetes mellitus
Dyslipidemia
Smoking habitus
Smokers
Ex-smokers
Aspirin
Body mass index (BMI)
BMI＜18
18≤BMI＜23
23≤BMI＜25
BMI＞25

Odds
ratio

p-value

95% Confidence
interval

2.766

＜0.001

1.666-4.593

5.007
0.427
2.088

＜0.001
0.559
0.474

2.539-9.873
0.25-7.410
0.278-15.669

1.926
3.351
0.568

0.007
＜0.001
0.634

1.193-3.110
1.829-6.140

0.271
0.243
0.305
0.209

0.323
0.029
0.066
0.014

0.20-3.610
0.068-0.864
0.086-1.081
0.060-0.724
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