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Aim: To determine the prevalence and risk factors for
colorectal polyps detected
during flexible sigmoidoscopy (FSIG) in asymptomatic patients.
Material and methods: From 1995 to 2008, FSIG
was performed as part of a complete check-up in
patients who had lived in northeast Mexico for
over 5 years.
Results: 946 (794 males/152 females) were included in the study. The mean age was 48.8 years
(range 21-91). A family history of colorectal cancer (FHCRC) was present in 2.2 % of the cases.
The adenoma prevalence found in patients with
a BMI < 25, 26-30 or > 30 was 7.3%, 6.2% and
10.2% respectively. Independent risk factor for colorectal polyps and adenomas included a positive
family history of colorectal cancer (OR 12.4, 95%
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Objetivo: Evaluar la precorporal, México.
valencia y los factores de
riesgo para pólipos colorrectales en pacientes asintomáticos por medio de sigmoidoscopia flexible.
Pacientes y métodos: De 1995 a 2008, se incluyeron
en el estudio pacientes sometidos a sigmoidoscopia
flexible (SFLE) con residencia en el Noreste de México de 5 o más años.
Resultados: Se incluyeron 946 (H/M 794/152) en el
estudio. El promedio de edad fue de 48.8 años (rango 21-91). La historia familiar de cáncer colorrectal
se reportó en 2.2% de los pacientes. La prevalencia
de adenomas en pacientes con IMC < 25, 26-30 y
> 30 fue de 7.3%, 6.2% y 10.2%, respectivamente.
El antecedente familiar de cáncer colorrectal fue un
factor independiente para la presencia de pólipos y
adenomas (OR 12.4, IC 95% 19.1–230, y OR 12.4, IC
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CI 19.1–230, and OR 12.4, 95% CI 4.1–37.3, respectively) and a body mass index > 25 (OR 4.2, 95%
CI 4.2–14.2 and OR 4.2, 95% CI 1.8–9.7, respectively). Seventy two patients had polyps (7.6%) and
29 patients had adenomas (3%). The prevalence of
polyps and adenomas on FSIG in patients younger than 50 years was 5.8% and 1.9% respectively,
and among those older than 50 years, it was
8.9% and 4.8% respectively.
Conclusion: A positive family history of colorectal
cancer and a body mass index > 25 are independent risk factors for colorectal polyps and adenomas. The adenoma prevalence found in our population was lower than the reported in developed
countries.

■

Introduction

Colorectal polyps (CP) are classified as either nonneoplastic or neoplastic. Non-neoplastic polyps
include hyperplastic, juvenile and inflammatory
types. Neoplastic polyps refer to carcinoid tumors,
polypoid carcinomas, non-epithelial tumors and
adenomas, which can also be divided by the histological pattern as tubular, tubulo-villous and
villous. The histological progression of an adenoma to carcinoma may take 7 to 12 years and this
is one of most important rationales for recommending screening for adenomas so they can be removed for preventing colorectal cancer (CRC).1
Several variables have been considered as risk
factors for colonic neoplasia such as age, low dietary
fiber intake, high saturated fat intake, sedentary behavior, tobacco use, alcohol use, family
history of colorectal cancer (FHCRC) and an elevated
body mass index (BMI).2,3 However, some patients
may not have any risk factors documented.4
In the UK, a study using flexible sigmoidoscopy (FSIG) found a prevalence of 25% for distal
polyps, 12% for advance adenomas and 0.3% for
carcinomas.5 In the United States of America, the
prevalence of colonic adenomas is estimated to
be approximately 37% by age 50 and 65% by age
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al 95% 4.1–37.3, respectivamente), así como también el índice de masa corporal (IMC) > 25 (OR
4.2, IC al 95% 4.2–14.2 y OR 4.2, IC 1.8–9.7, respectivamente). Setenta y dos pacientes tuvieron pólipos
(7.6%) y en 29 pacientes los pólipos fueron adenomas (3%). La prevalencia de pólipos colorrectales y
adenomas en pacientes menores de 50 años fue de
5.8% y 1.9% respectivamente, y en los mayores de
50 años fue de 8.9% y 4.8%, respectivamente.
Conclusiones: Una historia familiar de cáncer
colorrectal y un IMC > 25 fueron factores de
riesgo independientes para pólipos colorrectales
y adenomas. La prevalencia de adenomas en
nuestro estudio es menor a la reportada en países desarrollados.

70.6,7 The Hispanic population in the USA appears
to have the same polyp prevalence as other ethnic
groups. For Hispanic men and women, colorectal
cancer is the second and third cause of death, respectively.8,9 In addition, the adherence rate for CRC
screening in the USA is lower among the Hispanic
population as compared to Caucasians.10
In Mexico, few studies addressing the prevalence of CP have been published. The existing studies were done in patients with suspected colorectal lesions, in patients with FHCRC and in autopsy
series; the range of the prevalence of polyps reported in these studies was from 1.5% to 30%.11-13
In 1990, the Mexico General Hospital conducted a
study of 1 352 patients who underwent sigmoidoscopy and found 13 patients with CP.11 Another retrospective study using colonoscopy in 428 patients
older than 50 years with and without symptoms,
found an adenoma prevalence of 19.3%.14
In the USA, the risk of CRC in the general population is 5% (the CRC rate is 23 to 32 patients per
100 000 persons). The standardized mortality rate
for CRC in Mexico reached 2.8 persons per 100 000
inhabitants.15,16 The past decade in Mexico has observed an increase of approximately 100% in the
CRC prevalence reported, with the highest prevalence in Northern Mexico, a geographic area with
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high industrial and socioeconomic development.
Monterrey is the second largest city in the country
and has one of the highest income rate reported in
Mexico.
Currently, different methods for colorectal cancer screening are used; these include the fecal occult
blood test, fecal DNA test, FSIG, double contrast
barium enema, colonoscopy and more recently
other radiological studies such as the computed tomographic (virtual) colonography. To our
knowledge, there have been no studies to date in
Mexico among asymptomatic patients using FSIG
as a screening method in the detection of CP and/
or adenomas. The objective of this research is to determine the prevalence and risk factors for colorectal polyps detected during flexible sigmoidoscopy
(FSIG) in asymptomatic patients.
■

Patients and methods

Statistical analysis

The computer program SPSS software version
13.0 (SPSS Inc, Chicago Il) was used for statistical analysis. In descriptive statistics the means,
ranges and standard deviations are given for continuous variables. Percent distributions are given
for categorical variables. The Student´s t-Test, Chisquare or Fisher´s exact test were used for comparisons. Multiple logistic regression analysis was
used to evaluate risk factors for CP and adenomas,
and odds ratios and 95% confidence intervals are
reported. The statistical significance level was set
at a p-value of <0.05.
■

Results

We evaluated 1 073 patients and 946 were included
in the study. We excluded 127 patients; 107 who
were not residents of the northeast region of Mexico, 16 with previous colon surgery and 4 with a
history of CP. The mean age was 48.8 years (range
21-91). We evaluated 794 male and 152 female patients. Alcohol or tobacco use was reported by 41%
and 14% of the study subjects, respectively. Two
percent of our population had a positive FHCRC.
The median level of the total serum cholesterol for
patients with and without polyps was 211.4 mg/dL
± 36 mg/dL and 206.3 ± 39 mg/dL (p = 0.013);
for triglycerides 175 ± 101 mg/dL and 146 ± 87 mg/
dL (p = 0.027); for HDL cholesterol, 43.8 ± 33 mg/dL
and 46.7 ± 9 mg/dL; for LDL cholesterol 140 ± 44
mg /dL and 137 + 34 mg/dL, respectively.
Univariate analyses for CP showed significant
associations with positive FHCRC, triglycerides >
130 mg/dL, age > 50 years and BMI > 25, but in
the multivariate analysis, only BMI > 25 and positive FHCRC reached statistical significance, as shown
in Table 1. The univariate analysis of colonic adenomas was significant for positive FHCRC, age > 50
years and BMI > 25. However, in the multivariate
analysis, only BMI > 25 and positive FHCRC were
found significant, as shown in Table 2.
The variables gender, alcohol use, tobacco use,
total cholesterol, HDL and LDL cholesterol were
not significant risk factors for CP or adenomas.
The FSIG mean depth of insertion was 46 cm
(for males, the mean depth was 45 cm (SD + 9.3)
and for females, the mean depth was 39 cm (SD
+ 8.5). Total FSIG insertion (60 cm) was reached
in 20% of the patients. No difference was found
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From 1995 to 2008, we performed FSIG in asymptomatic adult patients referred to our institution
for a complete medical evaluation (check-up) as a
screening method to detect CP. We analyzed the
clinical history, laboratory and pathology results
and FSIG reports. Also, in all patients we obtained
information on the following risk factors: age, gender, body mass index (BMI), total cholesterol, HDL
and LDL cholesterol, triglycerides, tobacco (present or past history) and alcohol use (2 to 3 times
per week) and a family history of CRC, with only
first degree relatives with colon cancer considered
as a positive factor.
Inclusion criteria featured patients living in
the northeast region of Mexico for the past five
years and being asymptomatic for colorectal diseases at the time of FSIG. We excluded patients
with a past history of colonic tumors or colorectal
surgery. Patients were prescribed one bisacodyl tablet the night before and a commercial phosphate
enema the day of the FSIG. We used a FS4V Pentax endoscope for the procedure. During FSIG, a 60
cm depth insertion was intended. The exam was
interrupted if fecal material made it impossible
to review the colonic mucosa above the site or patients reported severe discomfort or pain. Ninety
percent of FSIG were performed by two gastroenterologists participating in the study (JAG, HMG).
Any procedure-related complications were recorded. FSIG findings were entered in a data base designed to meet the purposes of the current study.

■
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■ Table 1. Univariate and multivariate analyses of risk factors for colorectal polyps.
Univariate

Multivariate

Variable

OR

CI 95%

p value

OR

CI 95%

p value

FHCRC

67.2

21.8-206

<0.001

12.4

19.1-230

<0.001

Alcohol use

1.4

0.9-2.4

0.07

Tobacco use

1.7

0.9-3.1

0.059

Cholesterol <200 mg/dL

0.9

0.5-1.5

0.486

Cholesterol > 250 mg/dL

1.4

0.5-3.8

0.283

Tryglicerides > 130 mg/dL

1.6

1-2.7

0.022

1.5

0.7-2.1

0.406

HDL colesterol > 35 mg/dL

1.2

0.7-2

0.145

Age > 50 years

1.5

0.9-2.5

0.047

1.8

0.6-1.8

0.906

BMI > 25

7.7

4.5-13.2

<0.001

4.2

4.2-14.2

<0.001

FHCRC: Family history of colorectal cancer
BMI: body mass index

■ Table 2. Univariate and multivariate analyses of risk factors for colorectal adenomas.
Univariate

Multivariate

Variable

OR

CI 95%

p value

OR

CI 95%

p value

FHCRC

20.5

7.5-55.8

<0.001

12.4

4.1-37.3

<0.001

Alcohol use

1.3

0.6-2.7

0.294

Tobacco use

1.6

0.6-4.1

0.202

Cholesterol <200 mg/dL

0.6

0.2-1.3

0.158

Cholesterol > 250 mg/dL

2.2

0.6-7.8

0.17

Tryglicerides > 130 mg/dL

2

0.9-4.3

0.045

1.5

0.6-3.5

0.288

Cholesterol HDL> 35 mg/dL

1.6

0.7-3.5

0.129

Age > 50 years

2.5

1.1-5.4

0.012

1.8

0.8-4.2

0.13

BMI > 25

5.8

2.6-13

<0.001

4.2

1.8-9.7

<0.001

FHCRC: Family history of colorectal cancer
BMI: body mass index

between patients with and without polyps with
regards to the depth of insertion. Five patients developed vagal symptoms during FSIG with immediate
recovery and another patient reported anal irritation within 24 hours after the study. No colonic
perforations occurred.
Of the 946 patients, 72 patients had polyps
(7.6%), with 65 polyps (90.3%) occurring in males
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and 7 polyps occurring in female (9.7%). Of the 72
polyps, 29 were adenomas (3%), 30 were hyperplastic (3.2%) and 13 were inflammatory (1.4%).
We found 24 adenomas <1 cm in size and 5 adenomas > 1 cm. The adenoma histological pattern
was tubular in 27 and tubule-villous in 2 patients.
Most of the polyps (70%) were diagnosed at > 20
cm from the anal verge. The mean polyp size was
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■ Table 3. Colorectal polyp distribution by age and histopathology.

Age

N

Polyps
n (%)

Adenomas
n (%)

Hyperplastic
n (%)

Inflammatory
n (%)

<39

98

2 (2)

1 (1)

1 (1)

0

40-45

273

22 (8)

8 (3)

7 (2.5)

7 (2.5)

46-50

218

16 (7.3)

3 (1.3)

11 (5)

2 (1)

51-55

158

15 (9.5)

6 (4)

7 (4.4)

2 (1.2)

56-60

94

10 (10.6)

5 (5.3)

3 (3.2)

2 (2.1)

61-65

42

4 (9.5)

4 (9.5)

0

0

± 66

63

3 (4.7)

2 (3.1)

1 (1.5)

0

TOTAL n (%)

946

72 (7.6)

29 (3)

30 (3.2)

13 (1.4)
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5.7 mm (range 1 to 15 mm). One rectal carcinoid
tumor (5 mm) and two polyps higher than 2 cm
were diagnosed and successfully treated with endoscopic resection. The polyp distribution by age
group is shown in Table 3.
In 357 patients older than 50 years, we found
32 CP (8.9%) and 17 adenomas (4.8%). In all patients with colonic adenomas, a total colonoscopy
was recommended.

Discussion
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As part of a routine annual medical evaluation,
946 patients who were residents of northeast
Mexico were submitted to a first FSIG procedure
as a screening method to detect CP. Their mean
age was 48.8 years and most of them (84%) were
men. Among women, 4.6 % had CP and 2.6% had
adenomas.
The adenoma prevalence in patients younger than 40 years, 40 to 50 years and older than
50 years was 1%, 2.2% and 4.8% of patients,
respectively.
Recently, a study on alcohol consumption
showed that drinking five or more drinks per
week was not associated with the risk of developing CP.17 In our study, we considered a positive history of alcohol use when the patient drink
alcohol at least 2 to 3 times per week and a positive history of tobacco use as having smoked
in the past 5 years or currently smoking at the
time of study entry. Neither alcohol nor tobacco use was an independent risk factor for CP or
adenomas; these data differ from the results of a

recent meta-analysis report.18 Univariate analysis showed that age > 50 years, triglycerides
> 130 mg/dL, positive FHCRC and BMI > 25
were significant for CP and adenomas and in the
multivariate analysis only the positive FHCRC
(OR 12.4) and BMI > 25 (OR 4.2) were statistically significant. Several studies have found that
FHCRC is a risk factor for CP and adenomas.19,20
Body fat distribution, the timing of becoming
overweight or obese and racial or ethnic differences could all be considered as risk factors for CP
and adenomas. BMI has been associated with the
development of CP and adenomas. The biologic
mechanisms include the release of growth factors
by the adipose tissue, insulin resistance, and changes in insulin-like growth factors in overweight
or obesity that increase the risk of CP and the
development of adenomas.21-23 The difference in several variables that did not reached statistical significance in the multivariate analysis such as age
could be related to a statistical beta error.
In our study, we intended to have a representative cohort of the population of northeast Mexico.
When analyzing the occurrence of CP by patient’s
BMI status, we found 20 adenomas (7.3%) among
272 patients with BMI > 25, 12 adenomas (6.2%)
among 193 patients with BMI 25-30, and 8 adenomas (10.2%) among 79 patients with BMI > 30. Of
the 674 patients with BMI > 25, we found 20 polyps (2.9%) and only 3 adenomas (0.04%). Thus,
older patients with higher BMI have an increased
risk for adenomas while patients with normal
body weight have a very low prevalence of CP and
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adenomas. The prevalence of CP and adenomas in
patients > 50 years was 8.9% and 4.8%, respectively. These estimates are higher than those from
the Mexican autopsy study (0.9%), but lower than the
19.3% CP prevalence in patients > 50 years that was
reported by Lascurain.11,14
Most polyps found in this study were less than
5 mm in size. These polyps are considered as diminutive polyps, which have a very low risk for
cancer (0.02%), but may be relevant as a marker
for synchronous proximal colonic adenomas.24
The FSIG depths of insertion for men and women
were 45 cm and 39 cm respectively, similar to previous reports.25,26 No statistical significance was
found when comparing FSIG depths of insertion
in patients with and without polyps. A large study of
FSIG as a screening method for adenomas reported
a very high acceptance for FSIG and a 23% prevalence of CP using FSIG.27 One major inconvenience
of screening polyps by FSIG is the limited colonic
examination that results in a risk of undetected
CP of almost 30%. Recently, a high frequency of
proximal CP in different ethnic populations has
been reported.7,28,29 In our study, the 4.8% CP using
FSIG may underestimate the true prevalence. A
multicenter prospective trial about risk factors for
CP and adenomas in asymptomatic patients using
colonoscopy in Mexico is thus needed.
In conclusion, our study found that patients
younger than 40 years and women rarely have
adenomas. The BMI > 25 and positive FHCRC are
independent risk factors for the occurrence of CP
and adenomas. The adenoma prevalence in patients older than 50 years is lower than the prevalence reported in developed countries.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

References
28.
1.
2.

176

Lieberman D. Screening/early detection model for colorectal cancer. Why
screen? Cancer 1994;74:2023-2027.
Kim Se, Shim KN, Jung SA, et al. An association between obesity and the
prevalence of colonic adenoma according to age and gender. J Gastroenterol
2007;42:616-23.

29.

Sedjo RL, Byers T, Levin T, et al. Change in body size and the risk of colorectal adenomas. Cancer Epidemiol Biomarkers Prev 2007;16:526-31.
Winawer SJ, St. John DJ, Bond JH, et al. Prevention of colorectal cancer. Guidelines based on new data. Bull World Health Organ 1995;73:7-10.
UK Flexible Sigmoidoscopy Screening Trial Investigators. Single flexible sigmoidoscopy screening to prevent colorectal cancer: baseline findings of a UK
multicentre randomized trial. Lancet 2002;359:1291-300.
Winawer SJ, Zauber AG, O´Brien MJ, et al. The national polyp study. Design,
methods, and characteristics of patients with newly diagnosed polyps. The
national polyp study workgroup. Cancer 1992;70(Suppl 5):1236-45.
Lieberman DA, Weiss DG, Bond JH, et al. Use of colonoscopy to screen asymptomatic adults for colorectal cancer. N Engl J Med 2000;343:162-68.
Shaib YH, Rabaa E, Oaseem T. The site distribution and characteristics of
colorectal adenomas in Hispanics: a comparative study. Am J Gastroenterol
2002;87:2100-2.
Jemal A, Siegel R, Ward L, et al. Cancer Statistics 2008. CA Cancer J Clin
2008;58:71-96.
Pollack L, Blackman D, Wilson C, et al. Colorectal cancer test use among
Hispanic and non-Hispanic U.S. populations. Prev Chronic Dis 2006;3:A50.
Chávez-Macías LG, Jessurun J, Méndez-Sánchez N. Prevalencia de pólipos
adenomatosos e hiperplásicos del colon en la población del Hospital General
de México. Un estudio de autopsias. Rev Invest Clin 1990; 42:193-97.
Rocha Ramírez JL, Peña JP, Franco Gutiérrez JR, et al. Adenomas colónicos: factores de riesgo para su malignización. Rev Gastroenterol Mex
1996;61:178-83.
Farca-Belsaguy A, Presenda-Miller F, De la Mora Levy G. Detección temprana de adenomas en sujetos asintomáticos: ¿sigmoidoscopia flexible o colonoscopia? Rev Gastroenterol Mex 1996;61:27-30.
De Lascurain-Morhan E. Prevalence of adenomas and carcinomas of the
colon. Results of the rectosigmoid exam. Rev Gastroenterol Mex 2001;
66;131-36.
Tovar-Guzman V, Flores-Aldana M, Salieron-Castro J, et al. Epidemiologic panorama of colorectal cancer in Mexico 1980-1993. Dis Colon Rectum
1998;41;225-231.
Malvezzi M, Bosetti C, Chatenoud L, et al. Trends in cancer mortality in
Mexico 1970-1999. Ann Oncol 2004;17: 1712-18.
Shrubsole MJ, Wu H, Ness RM, et al. Alcohol drinking, cigarette smoking and risk of adenomatous and hyperplasic polyps. Am J Epidemiol
2008;167:1050-8.
Botteri E, Iodice S, Raimondi S, et al. Cigarette smoking and adenomatous
polyps: a meta-analysis. Gastroenterology 2008;134:617-9.
Dove-Edwing I, Sasieni P, Adams J, Thomas HJ. Prevention of colorectal cancer by colonoscopic surveillance in individuals with a family history of colorectal cancer: 16 years, perspective, follow up study. Br Med J
2005;5:331:1047.
Almendingen K, Hofstad B, Vatn MH, et al. Does high body fatness increase
the risk of the presence and growth of colorectal adenomas followed up in
situ for 3 years? Am J Gastroenterol 2001,96:2238-46.
Bird CL, Frankl HD, Lee ER, et al. Obesity, weight gain, large weight changes, and adenomatous polyps of the left colon and rectum. Am J Epidemiol
1998;147:670-80.
Komninou D, Ayonote A, Richie JP, et al. Insulin resistance and its contribution to colon carcinogenesis. Exp Biol Med 2003;228:396-405.
Shoen RE, Weissfeld JL, Kuller LH, et al. Insulin-like growth factor-I and insulin area associated with the presence and advancement of adenomatous
polyps. Gastroenterology 2005;129:464-75.
Weston AP, Campbell DR. Diminutive colonic polyps; histopathology, spatial
distribution, concomitant significant lesions, and treatment complications.
Am J Gastroenterol 1995;90:24-8.
Eloubedi MA, Wallace MB, Desmond R, et al. Female gender and other factors predictive of limited screening flexible sigmoidoscopy examination for
colorectal cancer. Am J Gastroenterol 2003;98:1634-9.
Traul DG, Davis CB, Pollock JC, et al. Flexible sigmoidoscopy- the Monroe
Clinic experience. A prospective study of 5000 examinations. Dis Colon Rectum 1983;26:161-66.
Weissfeld JL, Robert ES, Pinsky PF, et al. Flexible sigmoidoscopy in the PLCO
cancer screening trial: Results from the baseline screening examination of a
randomized trial. J Natl Cancer Inst 2005;97:13:989-97.
Lam TJ, Wong BCY, Mulder CJJ, et al. Increasing prevalence of advance
colonic polyps in young patients undergoing colonoscopy in a referral
academic hospital in Hong Kong. World J Gastroenterol 2007;13:3873-7.
Shaib YH, Rabaa E, Qaseem T. The site of distribution and characteristics of
colorectal adenomas in Hispanics: a comparative study. Am J Gastroenterol
2002;97:2100-2.

Rev Gastroenterol Mex, Vol. 75, Núm. 2, 2010

