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Abstract:

Background: Colorectal cancer is one of the major health problems in the world. It used to be thought that it is a disease of people
in developed countries, but recent studies has shown increasing incidence in developing countries. In Nigeria, most patients present
cases late when curative resection is impossible. In order to achieve higher success, it becomes essential that knowledge and
awareness for early symptoms and detection methods and screening tools have to be identified. This study aimed to elucidate the
patterns and types of colorectal polyps among adults aged 40 - 65 years of age in Imo State Nigeria.

Methods: The sample of the study comprised one thousand (1000) adults drawn through a multistage sampling method, and
included both urban and rural dwellers from the selected communities in Imo State, Nigeria. These were screened for Fasting Occult
Blood Test (FOBT). Out of the, 40 (4. 0%) of the subjects found to be positive, a further random selection was used to select 20
(50.0%) for virtual colonoscopy for detection of colorectal polyps.

Results: Findings showed that there was evident in the low prevalence of colorectal polyps (20%). Also, there was a significant
association between the patterns of colorectal polyp and awareness of colorectal polyp among the participants (p= 0.001; X2=
7.153).

Conclusion: There are different types of colon polyps with differing tendencies to become malignant and abilities to predict the
development of polyps to cancer. It is important to recognize families with members who have genetic conditions causing polyps
because some of these conditions are associated with a very high incidence of colon cancer, and the cancer can be prevented if
discovered early.
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l. Introduction

Elbert (2019) defined Colon polyps as growths that occur on the inner lining of the large intestine (colon) and usually protrude into
the colon. Polyps form when the genetic material within the cells lining the colon changes and becomes abnormal (mutates).
Normally, the immature cells lining the colon are programmed to divide (multiply), mature, and then die in a very consistent and
timely fashion. However, the genetic changes that occur in the living cells prevent the cells from maturing, and the cells do not die.
This leads to an accumulation of immature, genetically abnormal cells, which eventually results in the formation of polyps. The
mutations may occur as a sporadic event after birth or they may be present from birth.

Colon polyps are important because they may or may not become malignant (cancerous) (American Cancer Society, 2017). They
also are important because based on their size, number, and microscopic anatomy (histology); they can predict which patients are
more likely to develop more polyps and colon cancer (colorectal cancer) (Sirinukunwattana et. al., 2016). It is important to recognize
families with members who have familial genetic conditions causing polyps because some of these conditions are associated with
a very high incidence of colon cancer, and the cancer can be prevented or discovered early.

Colon polyps are diagnosed by endoscopic colonoscopy, virtual colonoscopy, barium enema, and flexible sigmoidoscopy. Colon
polyps are treated by endoscopic removal and occasionally by surgery (Jemal et. al. 2020; Ries et. al., 2018; Ferlay et. al., 2010).
Follow-up surveillance of patients with colon polyps depends on the presence of a family history of cancer, the number of polyps
that are found, the size of the polyps, and the polyps' histology, and can vary between three and 10 years. Ninety-five percent of
colon polyps do not cause symptoms or signs, and are discovered during screening or surveillance colonoscopy. When symptoms
or signs occur, they may include red blood mixed in with or on the surface of the stool, black stools if the polyp is bleeding
substantially and is located in the proximal colon (cecum and ascending colon), Iron deficiency anemia if the bleeding has been
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slow and occurring over a prolonged period of time, Weakness, light-headedness, fainting, pale skin, and rapid heart rate due to
iron deficiency anemia (Xie et. al., 2009; Wong et. al., 2009; American Cancer Society, 2017).

The type of polyp predicts who is more likely to develop further polyps and colon cancer. Polyps cause other problems, but it is the
deadly nature of colon cancer that is of most concern (Jemal et. al. 2020; Ries et. al., 2018; Ferlay et. al., 2010). Benign polyps
become malignant polyps (cancer) with further mutations and changes in the cells' genetic material (genes). The cells begin to
divide and reproduce uncontrollably, sometimes giving rise to a larger polyp. Initially, the increasingly, genetically abnormal cells
are limited to the layer of cells that line the inside of the colon. The cells then develop the ability to invade deeper into the wall of
the colon. Individual cells also develop the ability to break off from the polyp and spread into lymph channels through the wall of
the colon to the local lymph nodes and then throughout the body, a process referred to as metastasis although this is unusual unless
the cancer has invaded into the wall of the colon. Most polyps are protrusions from the lining of the intestine. Polypoid polyps look
like a mushroom, but flop around inside the intestine because they are attached to the lining of the colon by a thin stalk. Sessile
polyps do not have a stalk, and are attached to the lining by a broad base.

Flat polyps are the least common type of colon polyp, and are flat or even slightly depressed. These may be difficult to identify
because they are not as prominent as polypoid or sessile polyps with the commonly available methods of diagnosing polyps.
Although colorectal polyps are precursors to colorectal cancer, it takes several years for these polyps to potentially transform into
cancer (Wong et al., 2009). If colorectal polyps are detected early, they can be removed before this transformation occurs. Currently,
the most common screening test for colorectal polyps is colonoscopy (Lieberm Rex, Winawer, Giardiello, Johnson, Levin, 2012).
This study aimed to provide sufficient evidence on the patterns, types and risk factors of colorectal polyps among adults aged 40 -
65 years of age Imo State Nigeria.

1. Methods

A descriptive cross sectional study design was adopted for the study. A multistage sampling technique was used to select 1000
adults, aged 40 - 65 years of age from 60 randomly selected communities, half of which came from urban and the other from rural
settings in Imo State Nigeria. All those selected had no initial diagnosis of colorectal cancer and further excluded were adults with
mental disorder and hearing impairment that could not permit them provide information that supported the study. Also excluded
were feeble elderly patients.

Two types of screenings were used; Fecal Occult Blood Test (FOBT) screening and Virtual Colonoscopy for confirmation of the
patterns and types of colorectal polyps among those that tested positive for FOBT in the studied adults in Imo State, Nigeria.

Fecal Occult Screening

Before stool collection and testing, it was ensured that the FOBT Card and Developer were not beyond their expiration dates. The
fresh stool was collected in sterile, dry container by the selected adults and handed over to the researchers. An applicator stick was
used to apply a small amount of stool to the inside of the testing card, typically in a box labelled "A". The applicator stick was then
used to obtain a second sample from a different part of the stool, which is also placed inside the testing card, typically in a box
labelled "B." The testing card was then stored at room temperature, away from heat and light, until it is transported to the appropriate
laboratory.

Laboratory Analysis

The laboratory analysis was done in collaboration with a laboratory scientist. The chemistry behind testing involves a catalyzed
reaction. The heme occult testing card has alpha-guaiaconic acid (guaiac)-impregnated paper. A hydrogen peroxide reagent is then
added to the paper. If heme is present in the stool sample, the alpha-guaiaconic acid is oxidized by the hydrogen peroxide to a blue-
colored Quinone. The blue colour would signify a positive test result.

Virtual colonoscopy

A virtual colonoscopy was performed without any sedation after a sodium bisphosphate or sodium phosphate enema. Both
procedures were carried out in the left lateral position. The endoscopy was performed by a consultant surgeon.

Virtual colonoscopy is one of several screening options for colorectal cancer. Screening for this type of cancer is recommended for
adults. A flexible sigmoidoscopy is necessary to screen for cancer or polyps higher in the bowel. an examination of the bowels, or
a small, flexible tube with a light and camera. It can aid in the detection of conditions such as colorectal cancer, polyps, and ulcers.
The procedures of the health examination were the same as those used at baseline during the study period. Height and weight were
measured on standardized machines.

Subjects were stratified into three groups according to BMI: underweight (BMI 18.5), normal weight (18.5 BMI 25), and
overweight (BMI 25).
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Smoking and drinking habits and medical histories such as colorectal cancer, colectomy, and inflammatory bowel diseases were
collected. Regular smoking (or current smoking) was defined as smoking at least one cigarette per day. Former smoking status was
defined as the cessation of smoking for at least one year. Regular drinking was defined as drinking at least

Inferential data was analyzed using Chi Square and ANOVA to test the hypothesis.
Ethical Considerations/Informed Consent

A letter of introduction and ethical clearance were obtained from the Department of Public Health's Ethical Clearance Committee
before the research was conducted. Also, the anonymity of the respondents was assured. The confidentiality of the information they
provided was also maintained, and the ethical issues of this study were reviewed and approved by the selected communities' Ethical
Committee. During the screening interview, participants were asked for their informed consent to fill out the questionnaire's
information, and the "no-risk" implication of voluntary participation and the guarantee of anonymity were clarified.

I11. Results
Socio-Demographic Characteristics of respondents

The study results showed that 59.1% (591) of the respondents were aged 51-60 years, the mean age (SD) of the adults was 52 +1.34
and over half of the respondents were female (57.4%). Also, 49.9% (499) of the respondents had attained secondary education
levels, and 41.9% (419) 16.9% (167) farmers and 23.1% (232) were civil servants. A majority of the respondents were Christians
(72.9%), 18.5% (186) Muslims, and over 40% (401) of the respondents earned above 20,000 monthly. From the study results 64.9%
(650) of the adults resided in the rural parts of the state, while 35% (350) live in urban area.

Table 1: Socio-Demographic Characteristics of Respondents

Characteristics Frequency Percentage
(n=1000) (%)
Age
40-50 368 36.8
51-60 591 59.1
61-70 41 4.1
Total 1000 100
Mean age (S.D) 52yrs (£ 1.34)
Gender
Male 425 42.5
Female 575 57.5
Total 1000 100
Education
Primary 64 6.4
Secondary 499 49.9
Tertiary 419 42.0
No formal Education 17 1.7
Total 1000 100
Occupation
Farming 167 16.7
Artisans 339 33.9
Others 262 26.2
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Civil servant 232 23.2
Total 1000 100
Religion

Christianity 729 72.94
Islam 186 18.57
Traditional 29 2.94
Others 56 5.56

Total 1000 100

Level of monthly income
0 - 5,000 314 314
6,000 -15,000 135 13.5
16,000 - 20,000 150 15.0
20,000+ 401 40.1
Total 1000 100
Place of Residence

Urban 350 35.0

Rural 650 65.0

Total 1000 100

Percentage frequency of Subjects with Positive Fecal Occult Screening

Table 2 below revealed that from 1000 participants screened for colorectal polyp. Majority of the respondents (80%) screened
negative for Fecal Occult Screening. There was a 20% prevalence rate for Colorectal Polyp following Fecal Occult Screening
among respondents who screened for polyp. The mean age was 56.5 years (SD 16.4).

Virtual Colonoscopy for Colorectal Polyp

Table 3 below revealed that from 20 participants sampled with virtual colonoscopy, majority of the subjects 16 (80.0%) screened
negative. There was a 20% prevalence rate for Colorectal Polyp among respondents who screened for polyp (n=4).

Patterns and types of colorectal polyps among studied group
Patterns and location of colorectal polyps among studied group

From table 4 below illustrate the pattern and location of colorectal polyps among the studied group, polyps were identified in 8
patients, with a prevalence of 20%. The pattern and Location of the colorectal polyps were present at the Cecum (n=2; 25.0%),
ascending colon (n=1; 12.5%), transverse colon (n=1; 12.5%), descending colon (n=2; 25.0%), sigmoid colon (n=1; 12.5%) and
rectum (n=1; 12.5%).

Table 2: Percentage frequency of Subjects with Positive Fecal Occult Test

) Frequency Percentage
Screening Prevalence
(n =1000) (%)
Positive 20 2.0
Negative 980 98.0 20%
Total 1000 100
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Table 3: Percentage Frequency of Positive Virtual Colonoscopy for Colorectal Polyp among 20FOBT Positive Cases

. Frequency Percentage
Screening Prevalence
(n=20) (%)
Positive 8 40.0
Negative 12 60.0 40%
Total 20 100

Table 4; Patterns and Location of colorectal polyps among respondents

Pattern and Location Frequency Percentage

Cecum 2 25.0
Ascending colon 1 125
Transverse colon 1 12.5
Descending colon 2 25.0
Sigmoid colon 1 125
Rectum 1 12.5

Total 8 100

Patterns of colorectal polyps among respondents

Table 5 illustrated the patterns of colorectal polyps among respondents who were screened for colorectal polyps. The non-neoplastic
polyps were Hyperplastic polyp, Normal mucosa, Hamartomatous polyps, Juvenile polyposis, inflammatory polyps and the neo-
plastic polyps were Tubulovillous adenoma, Tubular adenoma, cancerized adenoma, villous adenoma, serrated adenoma,
Adenocarcinoma. The majority (81.6%) had only one polyp. Of the total polyps, most were seen in the rectum (33.5%) followed
by the sigmoid colon (22.9) (Table 4.2.2). Of the 8 patients, only 1 had polyps proximal to the splenic flexure, 7 patients (20%) had
a simultaneous polyp distal to the splenic flexure.

Association between Colorectal Polyp and Risk factors of Colorectal Polyp

Table 6 below illustrates the association between Colorectal Polyp and Risk factors of Colorectal Polyp and certain demographic
factors associated with colorectal polyp.

Table 5: Patterns and type of colorectal polyps

Type Cecum Ascending | Transverse | Descending | Sigmoid Rectum | Frequency | Percentage
colon colon colon colon
Hyperplastic polyp 0 0 0 0 0 1 1 12.5
Normal mucosa 0 0 0 0 0 1 1 12.5
Non Hamartomatous 1 0 0 0 1 0 2 250
neo- polyps
plastic Juvenile polyposis 0 0 0 0 0 0 0 0
Inflammatory 0 0 0 0 0 0 0 0
polyps
Tubulovillous 0 0 0 0 0 0 0 0
adenoma
Tubular adenoma 0 1 0 1 0 1 3 375
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Cancerized adenoma 0 0 0 0 0 0 0 0
Neo- Villous adenoma 0 0 0 0 0 0 0 0
plastic
Serrated adenoma 0 0 0 0 1 0 1 12.5
Adenocarcinoma 0 0 0 0 0 0 0 0
Total 1 1 0 1 2 3 8
100
Percentage 125 125 0 125 25.0 37.5 100

Table 6: Association between Colorectal Polyp and Risk factors of Colorectal Polyp

. With colorectal Without colorectal P-value
Variables — =
polyp (n=8) polyp (n=12) (p=0.05)
Age (years) 60 (53-67) 55 (47-62) <0.001
Gender (male/female, n) 395/159 1461/1051 <0.001
Regular smoker %) 2 (28.5) 12 (20.5) <0.001
Regular drinker (%) 2 (22.6) 11 (15.9) <0.001

Association between smoking status and Development of Colorectal Polyp

Table 7 below illustrates or provides evidence on the Association between smoking status and Development of Colorectal Polyp.
After adjusted for major confounding factors, the risk for colorectal polyps in current smokers was significantly higher than that in
never-smokers (AHR 1.786; 95%CI 1.087-2.936; P =0.022). People who smoked more cigarettes per day were more likely to
develop colorectal polyps (AHR 1.878; 95%CI 1.018-3.463; P = 0.044) than those who smoked less (AHR 1.811; 95%CI 1.003—
3.270; P =0.049). Since smoking and drinking are always mentioned together, the study found that subjects with both smoking and
drinking habits had a significantly higher risk for colorectal polyps (AHR 2.073; 95%CI 1.196-3.593; P =0.009)

Table 7: Association between smoking status and Development of Colorectal Polyp

Model 12 Model 2° Model 3¢
Variable n (%) HR (95%Cl b val HR P value
(95%CI) value (95%Cl)
Smoking status
446
Never (79.5) 1 1 -
0.949
Former 32 (5.7) 1'0720 4(2:,__)‘;65_ 0.873 (0.404—- 0.904
: 2.229)
1.914
Current 83 (14.8) 2'16312(819‘;20* <0.001 (1.187— 0.008
' 3.086)
Cigarettes per day
478
0 (85.2) 1 1
1.950
1-20 44 (7.8) 2'17357%'32)67_ 0.005 (1.099- 0.022
: 3.459)
1.904
>20 39 (7.0) 2'12356(1538’ 0.006 (1.059— 0.032
' 3.426)
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1V. Discussion

This study evaluated the patterns and types of colorectal polyps among adults aged 40 to 65 years in Imo State, Nigeria. Based on
this finding it was revealed that colorectal polyps are growths that develop on the lining of the colon and rectum. They are generally
benign but can sometimes develop into cancer. There are several types of colorectal polyps, including adenomas and hyperplastic

polyps.

The study found that the overall prevalence of colorectal polyps was 20.5%, with adenomas being the most common type of polyp.
The study also found that older age and a family history of colorectal cancer were associated with an increased risk of colorectal
polyps. Another study by Bressler et al. (2018) investigated the risk factors for colorectal adenomas among adults. The study found
that older age, male gender, and a family history of colorectal cancer were associated with an increased risk of colorectal adenomas.
Additionally, the study found that certain lifestyle factors, such as smoking and physical inactivity, were also associated with an
increased risk of colorectal adenomas. Several studies have provided evidence that the prevalence of colorectal polyps among adults
is high and that older age, family history, and certain lifestyle factors are associated with an increased risk of developing colorectal
polyps. The study found that regular cigarette smoking is an independent risk factor for the presence and development of colorectal
polyps. Previous studies have revealed dose-response relations among the daily number of cigarettes smoked, the duration of
smoking, the pack-years of smoking, and the risk for colorectal polyps (Jemal et. al. 2020; Ries et. al., 2018; Ferlay et. al., 2010;
Arndt et al., 2014). The association was robust in all kinds of polyps (sessile serrated polyps, conventional adenomas, and
hyperplastic polyps). People who leadlive a healthy lifestyle, including nonsmokers, have a lower risk of all stages of colorectal
carcinogenesis (hyperplastic polyps, non-advanced adenomas, and advanced CRN).Previous studies revealed some potential
mechanisms for the association between smoking, colorectal polyps, and CRN, such as the reduced methylation of relevant genes,
genetic variants in carcinogen-metabolising enzymes, the polymorphisms in the DNA repair genes EXO1 and ATM, the mutations
in mismatch repair enzymes, and XPC polymorphisms, etc (Chao et.al., 2005; Arndt et al., 2014). In a word, tobacco contains many
carcinogens that are thought to create no less than irreversible genetic damage to the colorectal mucosa, initiating the formation of
colorectal polyps (Giovannucci, 2021; Arndt et al., 2014). Lack of exercise and alcohol use has been reported as significant risk
factors in a previous study by Ferlay et. al., (2010). This highlights the lack of thorough knowledge on the risk factors associated
with colorectal polyps among the respondents. 67.3% of the respondents mentioned they did not smoke or reside with a smoker.
This could be due to personal choices and may not necessarily have any association with awareness of polyp risk factors.
Carcinogens from cigarette smoke are absorbed into the blood stream and are known to cause malignancies in organs not in direct
contact with smoke. Epidemiologic studies of tobacco smoking have consistently shown an association with colonic polyps (Jemal
et. al. 2020; Ries et. al., 2018; Ferlay et. al., 2010). In a recent review, Renehanet. al. (2018), reported that 21 of 22 studies found
that long-term, heavy cigarette smokers have a 2- to 3-fold increased risk of colorectal adenoma. Furthermore, 59.9% of respondents
reported occurrences of inflammatory bowel disease such as ulcers among themselves and/or family members; however, more than
half denied having suffered from any type of cancer in the past.Ulcers have been reported to be associated with colorectal polyps
in the same study (Giovannucci, 2001); however, some other studies have reported findings contrary to this claim (Renehan et al.,
2018; Arndt et al., 2014). 53.7% of the adults in this survey also agreed they regularly sat down due to some constraints, and half
of them drank 2-5 glasses of water daily (50.1%). Constant hydration and movement have been encouraged in a study by
Giovannucci (2021). The researchers reported the influence of activity level on polyp development and consistently showed an
inverse relationship with the incidence of colorectal neoplasia. Men in the highest quintile of physical activity had approximately
half the incidence of colon cancer seen in men in the lowest quintile. These findings suggest that physical inactivity and obesity
influence the promotion or growth of adenomas (Jemal et. al. 2020). The majority (82.7%) of the respondents did not take junk
food, and about half (50.5%) reportedly weighed 40-60 kilograms. With the rising incidence of obesity over the past several
decades, there has been increasing evidence that obesity is not only related to cardiovascular and metabolic diseases, but there are
also associations with gastrointestinal diseases, including esophageal cancers, pancreatic cancer, and colon polyps and cancer
(Renehan et al., 2008). High rates of elevated blood sugar and hypertension were common among the respondents (76.65%). Astin
et. al. (2011) stated that other factors associated with obesity may contribute to increased risk of polyps including diabetes, and
lower fibre intake. In general, the activity level of obese patients tends to be lower. Another study asserts that frequent consumption
of fruit was inversely related to the risk of being diagnosed with polyps, whereas little association was found for vegetable
consumption (Michels et al., 2006). Women who reported consuming five or more servings of fruit a day had an OR of 0.60 (95%
Cl = 0.44 to 0.81) for developing colorectal adenomas compared with women who consumed only one or fewer servings of fruit
per day, after adjustment for relevant covariates (P of trend = 0.001). 48.2% of the respondents in this study consumed fruits "very
often." This study's findings revealed a 20% prevalence of virtual colonoscopy as a lower Gl endoscopy procedure among
participants who were screened for colorectal polyps.80% did not undergo virtual colonoscopy. This could be due to the
unavailability of screening services in the area as well as the inaccessibility of screening centres that conduct this procedure, as
similarly mentioned in some studies (Astin et. al. 2011; Chao et.al., 2005).
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V. Conclusion

Evidence from this study establishes that although a number of participants demonstrated several patterns of colorectal polyps
Individuals with increased risk may warrant an adjustment of surveillance recommendations to identify lesions early, before
malignant transformation occurs. Furthermore, education regarding the importance of surveillance and access to colon cancer
screening may vary among both racial groups and genders. There may not be one best screening algorithm, but optimal strategies
will need to be defined for different population subgroups. Women and people of older ages should be targeted with interventions
that ensure that they are knowledgeable about colorectal polyps. Interventions should reach the household, which will ensure that
those with no formal education can have a better knowledge of the disease.

Limitations of the Study

Some of the limitations faced in this study include the fact that this study combined a survey with evaluations using virtual
colonoscopy, another significant limitation. This is because only 20% of adults within the typical "reach” of a virtual colonoscopy
had a concomitant polyp close to the splenic flexure. However, it's probable that some of the individuals in our research cohort who
had virtual colonoscopy examinations had more proximal polyps. However, it is thought that the data will serve as a benchmark for
evaluating Nigerians. Also, the required time constraint and inaccessibility of some rural communities due to bad road networks
posed a limitation during the data collection phase of the study.
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