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Abstract 
Background: Colorectal cancer stands as the third most prevalent form of cancer globally. Among its variants, 

advanced adenomas, a subtype of colorectal polyps, present an escalated risk of colorectal neoplasia. Consequently, 

current professional guidelines advocate for earlier and more comprehensive screening for First-Degree Relatives. 
Consequently, current professional guidelines advocate for earlier and more comprehensive screening of individuals 

with advanced adenomas, akin to those with colorectal cancer. However, there is a lack of understanding regarding the 

familial risk associated with polyps, especially advanced serrated polyps, thereby creating a significant gap in screening 

strategies for these high-risk individuals. 
 Aims: This research seeks to delve into the intricate relationship between colorectal cancer and serrated polyps, while 

also examining the predictive role of family history in patients with adenomatous polyps.  
Material and methods: Samples and data were meticulously collected from 61 patients diagnosed with colorectal 

cancer. Utilizing SPSS, data analysis conducted with the Functional Assessment of Cancer Therapy Colorectal scale 

serving as the primary assessment tool.  
Results: The regression analysis findings suggest that family history does not serve as a reliable predictor of 

colorectal polyps. Conversely, colorectal polyps emerge as a significant predictor of colorectal cancer. Furthermore, t-

test analysis reveals notable associations between individual differences, such as age, gender, and lifestyle factors, and 

colorectal polyps. 

 Conclusion: A comprehensive understanding of the relationship between colorectal cancer and serrated polyps, 

alongside predictive role of family history, holds paramount importance in enhancing screening efforts for high-risk 

groups, by bolstering screening strategies. 
 Keywords: Family history, polyps, colorectal serrated polyps, colorectal carcinoma. 
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Introduction:  
Colorectal Cancer (CRC) is a malignant tumor in the colon and rectum. In 2018, notably in the United States, it was the 

second most frequent cancer death cause and the third most frequent carcinoma globally1. Age over 50, dietary factors 

(high meat and fat intake and low dietary fiber intake), alcohol use, obesity, and a family history of CRC are risk 

factors for the disease. Genetic and environmental factors influence CRC. Increased CRC screening use has 

significantly declined CRC incidence and mortality in the United States over the past 20 years2. Because the screening 

programs cannot reach all eligible people, the burden of CRC disease remains substantial. Most national efforts focus 

on screening people with average risk, but they frequently miss essential population subgroups at elevated risk. First-

degree relatives (FDRs) of people with CRC and advanced adenomas (AAs) are one such high-risk group3. Despite the 

rising prevalence, CRC mortality has decreased in affluent countries with recent improvements in early detection 

screens and treatment choices. Those with a hereditary propensity for the tumor can take preventive actions thanks to 

genetic testing and better family history documentation. In the meantime, the general populace can lower their risk by 

consuming less red meat, alcohol, and tobacco while increasing their fiber intake, healthy foods, and particular vitamins 

and minerals. These hyper-proliferative cells give rise to benign adenomas that can over time, develop into carcinoma 

and metastasis4. Cancer develops when particular epithelial cells pick up several selectively advantageous genetic or 

epigenetic alterations5. The colon's essential ingredients are water, leftover minerals, and nutrients in the chyme. The 

progenitor and stem cells of the colon are near the bottom of the crypt. Self-renewal is a function of these pluripotent 

cells6. The progenitor cells move out of the crypt and up the villus as they develop into specialized epithelial cells. 

Enterocytes, Paneth, goblet, enteroendocrine cells, and enteroendocrine cells are examples of differentiated epithelial 

cells. At around 14 days, these cells undergo apoptosis once they reach the apex of the villus7. A gradient of signaling 

proteins, the most prevalent of which are Want, BMP, and TGF-B8,9, strongly regulates this process. FDRs of CRC 

patients are more than two times more likely to get CRC. The risk rises if the patient's age falls and there are two or 

more impacted FDRs. As a result, screening is advised by age 40 or 10 years before the relative with the CRC 

diagnosis. The risk of FDRs in AA patients raised, and early screening advised12. Tubular adenoma less than 1 cm, or 

histology, defines As, a separate group of colorectal polyps (any adenoma with villous histology or high-grade 

dysplasia). They are more likely to develop neoplasia and its FDRs; thus, earlier and more frequent screening is 

necessary13. Many serrated polyps in the colon are a symptom of the uncommon genetic condition known as serrated 

polyposis syndrome (SPS). Increased colorectal cancer (CRC) risk linked to serrated polyps14. Due to the potential for 

an increased risk of colorectal colon cancer, patients with SPS and their first-degree relatives (FDR) should be under 

rigorous observation15. In these patients, conventional adenomas frequently seen alongside serrated polyps and can 

make up to 50% of the overall polyp count16. As CRC is the most common cancer, easily diagnosed during a routine 

colonoscopy and first arises from lesions, it may be avoided17,18. A serrated polyp is a lesion that appears to have saw-

toothed or serrated colonic crypts under a microscope. Examples of these lesions include the sigmoid colon and the 

rectal hyperplastic polyp, which account for 20% of all cases of serrated polyps. Serrated polyps are typically sessile or 

flat lesions affecting the right colon19,20. The current study emphasizes the connection between colorectal serrated 

polyps and cancer development, particularly in patients with a family history of adenomatous polyps.  

 

Patients and Methods: 
Tools, resources, and needs 
 The subject of CRC risk and screening communication has not received as much attention in research as genetic test 

results in families with a known inherited propensity. Thus, there is an urgent need for patient and provider education 

and good communication. The tools to raise awareness of the early screening recommendations for FDRs of patients 

with ACP among gastroenterologists and primary care physicians have recently created21. According to various polyp 

subtypes, the National Colorectal Cancer Roundtable offers free, downloadable template letters explaining the 

colonoscopy and pathology findings, the risks involved, and treatment suggestions for patients and FDRs22. Reaching 

more people who are eligible for early screening requires a concentrated effort to enhance communication of the ACP 

results and particular recommendations for family members. Further research needed to determine if and how patients 

with AA convey danger to unaffected family members and whether these people are aware that they are at risk. Finding 

the best and most practical ways to communicate with FDRs will be essential. It is time to improve our knowledge of 

the most effective ways to involve patients and their families in light of the numerous technological advancements 

available for communicating with and educating patients. 
 

Patients' information: 
A total of 61 patients with colorectal cancer were recruited, and data was collected from the Hospital of Al Basher 

Government of Jordanian Ministry of Health. A purposive sampling method was employed, targeting individuals who 

met the inclusion criteria—specifically, those with colorectal cancer and a history of adenomatous polyps—to explore 

relevant associations. Patients with other types of cancer were excluded to maintain the study’s focus and reduce 

confounding variables. Ethical considerations were strictly followed, including obtaining informed consent, ensuring 

patient confidentiality, and securing approval from the relevant hospital departments to conduct the research. 
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The sample size selected through the guidance of literature: 
Inclusion criteria: Patients with colorectal cancer and a history of adenomatous polyps were included. 
 Exclusion criteria: Patients suffering from other types of cancer excluded from this research. The study conducted 

following the proper ethical guidelines with consideration of confidentiality, informed consent and clarification of the 

questions. Respective departments granted permission to run this study.  

 

Ethical Approval: The Ethical Board of Jordanian Ministry of Health approved the study, and informed consent 

acquired from all participants. Informed written consent had taken from each participant in the study. This work carried 

out following. The Code of Ethics of the World Medical Association (Declaration of Helsinki) for studies involving 

humans.  
Survey methodology:  A general survey implemented where questions were asked to the patients, and the 

researcher filled out the questionnaires himself. Each questionnaire took around 15 minutes, while data collection done 

within two months. 
Screening for colorectal cancer (CRC): Patients' history of colorectal tumors or inflammatory bowel 

disease and a family history of CRC were included in screening for CRC. All patients with a family history of 

polyposis syndrome from 25 years old were included. 
 Socio-demographic questionnaire: The questionnaire (Cohort description) comprised gender, age, marriage 

status, colorectal screening, and history of colorectal cancer or adenomatous polyps pertaining to the patients in the 

family.  
It has five subscales: 

 1= Physical well-being, 2= Social/Family well-being, 3= Emotional Well-being, 4= Functional Well-being and 5= 

Colorectal Cancer Subscale.  

 

Diagnosis of SPS: 
World Health Organization, in 2018, enumerated some clinical criteria, which our study used as our guidelines, which 

revealed23: - ≥5 serrated lesions proximal to the sigmoid colon after histological diagnosis, 2 of which should be ≥10 

mm in diameter. - - In a patient with FDR and SPS, Serrated polyps lie proximal to the sigmoid colon. >20 serrated 

polyps diagnosed throughout the colon. 

  

Data analysis:  
The data are expressed as Mean ± SD/SEM, and the significant values were considered at p<0.05. One-way analysis of 

variance (ANOVA) by Duncan’s test evaluated the difference between the mean values of the results. The investigation 

occurred for three measurements using SPSS software version 16. Data are also filtered via Q-Q plots, in addition to 

regression analysis, which is also used to measure the impact of variables23.  
 

 

Results:  
Descriptive statistics related to gender, age, marital status and screening for colorectal cancer (CRC) 

using a socio-demographic questionnaire.  
As illustrated in Figure 1A, the influence of age on colorectal polyps The group of patients having colorectal polyps 

shows that 40 participants' responses fall into the category of age range between 25 and 64 years old with 80.3% and 21 

participants are all in the 65+ age range with 19.7%. As illustrated in Figure 1B, the effect of gender on colorectal 

polyps’ shows that female patients have a lower suspected incidence of colorectal polyps than male patients, with 14 

and 47 percentile probabilities, respectively. As illustrated in Figure 1C, the group of patients having colorectal polyps 

shows that seven patients fall into the category of marriage status: divorced (11.5%), 50 participants are married with a 

good percentage of 85.2%, and four are widowed (3.3%). Colorectal polyp patients vary in gender, as there are 14 

female participants at 23% and 47 males at 77%. As illustrated in Figure 1D, the patients who responded "no" were 46 

participants (75.4%) to the questions about colorectal polyp scanning, and those who answered yes were 15 (24.6%). 
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Figure 1: (A) The influence of age on colorectal polyps (B) The effect of gender on colorectal polyps (C) 

The influence of Marriage status on colorectal polyps (D)The impact of CP screening on colorectal 

polyps. Descriptive statistics of colorectal polyps, serrated polyps and family polyps 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 2: (A) and (C) showed descriptive statistics of colorectal polyps. 
Most patients have serrated polyps found in 55 people (90.2%), and only six do not. Figure 2B shows the effect of 

family history on colorectal polyps. For the question: What kind of colorectal polyps do you have in your family? Most 

patients stated that they have adenomatous polyps, which is 37.7%. Some people do not have colorectal polyps in their 

family history, which is 36.1%. 

 
Individual differences in colorectal polyps are likely to predict correlated colorectal cancer scale Results of the well-

being effect on colorectal polyps were performed using regression (DV= fact c) and demographic variable (IV= 

demographic variables) analysis. Overall, the model was significant (F (8, 52) = 2.59, p<0.05), with an R-value of 

0.534 and an R2 value of 0.285. The value of R2 represents that the model accounted for 28% variance, where 

colorectal polyp screening (β = -8.46, p<0.005) and serrated polyps (β = 8.25, p<0.05) turned out to be significant 

predictors of FACT-C. It shows that the patients with colorectal polyp cancer significantly predicted by colorectal 

polyp screening and serrated polyps; this indicated by a positive correlation, as shown in Table (1).  
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Table 1: Predictors of FACT-C scale for colorectal polyps. 
 

Variable Category Number of Participants Percentage 

Age 25 - 64 years old 40 80.3% 

 65+ years old 21 19.7% 

Gender Female 14 23% 

 Male 47 77% 

Marital Status Divorced 7 11.5% 

 Married 50 85.2% 

 Widowed 4 3.3% 

Screening for CRC No 46 75.4% 

 Yes 15 24.6% 

 
Table 2: Summary of Well-being Variables 

 

Variable Minimum Range Maximum Range Mean 

P. Well-being 16.00 31.00 22.27 

S. Well-being 14.40 32.40 26.28 

E. Well-being 7.20 30.00 17.28 

F. Well-being 14.40 39.00 28.40 

Colorectal Well-being 18.00 36.00 24.75 

 

There is likely to be a correlation between individual differences and patients having colorectal polyps. 

As shown in Tables (3-4), a correlation analysis found that gender significantly positively correlated with the patient's 

marital status (r = 0.4, p < 0.001). Serrated polyps were also positively correlated with colorectal polyp types r = 0.316, 

p<0.013). Regression analysis used to test if patients with adenomatous polyps in their family history significantly 

increased the risk of colorectal polyps. The regression analysis results indicated that overall, the model was 

insignificant (F (1, 59) = 1.69, p = 198). 

 

Table 3: Correlation between gender, marital status, and polyp types. 
 

Variables Correlation (r) p-value 

Gender & Marital Status 0.4 < 0.001 

Serrated Polyps & CRC Types 0.316 < 0.013 

 
The regression analysis results: Model significance: F (1, 59) = 1.69, p = 198  

The difference in having serrated polyps in terms of "Yes" or "No" groups and all subcategories of the Fact-C scale. 

 

Table 4: Serrated polyps and FACT-C scale comparison. 
 

Variables Mean (M) Standard 

Deviation (SD) 

t-value p-value Effect Size (d) 

Positive 

Emotional Well 

Being 

Without Serrated 

Polyps (Group 1) 

25.67 11.99   

 With Serrated 

Polyps (Group 2) 

23.08 4.83 1.036 < 0.01 

 
The independent sample t-test results:  

• t-value: 1.036  

• p-value: < 0.01 

• Effect size (Cohen's d): Large (d = 18.9) 

 
Histopathological study of the colon: 
Figure 3 represents an inflammatory hyperplastic colon and polyps. Figures 3 (A) and (B) showed that the "colon" is 

consistent with inflammatory polyps and adenomatous changes in individual glands. Figures 3 (C) and (D) showed the 

middle of the colon, serrated lesions, in line with the traditional serrated adenoma. "Ascending colon near the hepatic 
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flexure" hyperplastic polyps. Figures 3 (E) and (F) showed "rectal" tubular adenomas (low-grade intraepithelial 

neoplasia) and hyperplastic polyps. "Colon 35cm" villous adenoma (high-grade intraepithelial neoplasia) Figure 4 

demonstrated colon and colorectal polyps. Figure 4 (A) showed an ascending colon and hyperplastic polyps. Figure 4 

(B) showed an "ascending colon" villous-tubular adenoma (low-grade intraepithelial neoplasia). Figure 4 (C) showed 

hyperplastic polyps considered Peutz-Jeghers polyps. Figure 4 (D) showed "ascending colon" tubular adenoma (low 

grade intraepithelial neoplasia), "ascending colon" tubular adenoma (low-grade intraepithelial neoplasia), and Figure 4 

(E) showed descending colon" villous tubular adenoma (low-grade intraepithelial neoplasia). 

 
Table 5: Description of Histopathological Findings 

Figure Location/Description Histological Classification 

3 (A) Inflammatory polyps and 

adenomatous changes 

 

3 (B) Inflammatory polyps and 

adenomatous changes 

 

3 (C) Serrated lesions in the middle of the 

colon 

Traditional serrated adenoma 

3 (D) Serrated lesions in the middle of the 

colon 

Traditional serrated adenoma 

3 (E)     Hyperplastic polyps near hepatic 

flexure 

 

3 (F) Hyperplastic polyps near hepatic 

flexure 

 

4 (A) Hyperplastic polyps in ascending 

colon 

 

4 (B) Villous-tubular adenoma in ascending 

colon 

Low-grade intraepithelial neoplasia 

4 (C) Peutz-Jeghers polyps Hyperplastic 

4 (D) Tubular adenoma in ascending colon Low-grade intraepithelial neoplasia 

4 (E) Villous-tubular adenoma in 

descending colon 

Low-grade intraepithelial neoplasia 

 

 
Figure 3: Influence of age, gender, marital status, and screening on colorectal polyps. 

(A)The influence of age on colorectal polyps (B) The effect of gender on colorectal polyps (C) The 

influence of Marriage status on colorectal polyps (D)The impact of CP screening on colorectal polyps. 
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Figure 4: Descriptive statistics and family history effect on colorectal polyps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5: Colon and polyps, including serrated hyperplastic polyps, and adenomas.  
Colon and polyps inflammatory and hyperplastic, (A) and (B) showed that the "Colon" is consistent with inflammatory 

polyps and adenomatous changes in individual glands, (C) and (D) middle of the colon serrated lesion in line with the 

traditional serrated adenoma, Ascending colon near the hepatic flexure" hyperplastic polyps, (E) and (F) Rectal tubular 

adenoma (low grade intraepithelial neoplasia) and hyperplastic polyp, Colon 35cm villous adenoma (high-grade 

intraepithelial neoplasia). 
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Figure 6: Various types of polyps in the colon, including hyperplastic, adenomas, and villous 

adenoma. 
Colon and colorectal polyps (A): Ascending colon and hyperplastic polyps, (B): Ascending colon 1" villous-tubular 

adenoma (low-grade intraepithelial neoplasia),2. "Ascending colon 2" villous-tubular adenoma (low-grade 

intraepithelial neoplasia), (C):  Hyperplastic polyps are considered as Peutz-Jeghers polyps, (D): "Ascending colon" 

tubular adenoma (low-grade intraepithelial neoplasia), tubular adenoma (low-grade intraepithelial neoplasia),  (E): 

Descending colon" villous tubular adenoma  (low-grade intraepithelial neoplasia).  

 

 

Discussion:  
This paper discusses the global health challenges posed by cancers of the colon and rectum, with both incidence and 

mortality rates expected to rise. Lifestyle changes, including avoiding risk factors such as physical inactivity and 

obesity, and promoting healthy habits like regular exercise and dietary fiber intake, have contributed to a decline in 

CRC incidence. Additionally, advancements in treatment and early detection have led to reduced mortality rates, 

especially in high-HDI nations [1]. Individuals with first-degree relatives (FDRs) who have succumbed to CRC face a 

significantly higher risk of developing the disease themselves. This risk remains consistent across various study designs 

and demographics, with affected FDRs having two to three times higher CRC risk compared to controls. The location 

of the index cancer (colon vs. rectum) influences the risk, with colon cancer relatives exhibiting a higher risk ratio 

compared to rectal cancer relatives. However, no significant difference was found in the colon cancer risk ratio based 

on the tumor site (right side vs. left side)24. 
 

CRC risk is significantly associated with age and family history at diagnosis, with younger individuals and those 

with affected first-degree relatives facing higher relative risks. Strong correlations exist between familial CRC risk, age 

at diagnosis, and the number of affected family members, highlighting the importance of considering these factors in 

assessing CRC risk25,26. Computer models aid in assessing CRC likelihood and genetic counseling, particularly for 

familial adenomatous polyposis (FAP) and Lynch syndrome, although some families with familial CRC may lack 

specific genetic associations24-27. Challenges persist in accurately assessing family history data due to potential 

unawareness or inaccuracies. Colonoscopy usage may increase detection of precancerous colon polyps while reducing 

CRCs, but awareness of polyp history is lower compared to cancer. Patient-reported family history of colon cancer is 

generally accurate, but medical records should confirm it, especially for reproductive tract malignancies relevant to 

assessing Lynch syndrome risk. Patients with newly discovered CRC suspected of having a genetic cancer syndrome 

can undergo evaluation techniques, with genetic tests available to corroborate suspicions following guidelines from the 

American College of Medical Genetics and Genomics24,29. The criteria aim to identify individuals necessitating genetic 

counseling referral, with specialized gene-directed testing valuable for diagnosis, especially in cases of multiple polyps 

(>20) or suspected Lynch syndrome. However, diagnosis can be challenging with ambiguous clinical presentations14. 

Despite advancements, CRC remains a significant health burden, with an estimated 147,950 new cases and 53,200 

deaths expected in 2020 in the US, ranking as the second leading cause of cancer-related deaths15. Existing screening 

programs primarily target average-risk individuals, leaving high-risk populations like FDRs of CRC patients and 

individuals with AAs underserved16. FDRs face increased CRC risk, warranting early screening starting at age 40 or 10 

years before the youngest affected relative's diagnosis. Similarly, individuals with AAs require early and regular 
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screening interventions due to their elevated CRC risk17. The global CRC prevalence is rising, especially in developing 

nations adopting a "western" lifestyle. However, mortality rates have declined in more developed countries, credited to 

advancements in early detection screening and treatment14-17. Individuals with a hereditary predisposition to CRC can 

benefit from preventive measures facilitated by genetic testing and improved documentation of family history. 

Concurrently, adopting healthier lifestyle habits such as reducing consumption of red meat, alcohol, and tobacco, while 

increasing intake of fiber and nutritious foods, can mitigate the risk of developing CRC17. CRC development involves 

specific epithelial cells acquiring genetic or epigenetic alterations, leading to cancer formation. Benign adenomas, 

originating from hyper proliferative cells, can progress into cancer over time due to abnormally high rates of replication 

and survival18.Improved communication between patients, providers, and family members is crucial in identifying and 

screening high-risk individuals based on positive family history1. Studies emphasize the higher risk of colorectal cancer 

in individuals with a family history of colorectal adenomas, particularly among first-degree relatives (FDRs)32. 

Diagnostic criteria are crucial for identifying patients with adenomatous polyps in high-risk families, enabling timely 

screening and polyp removal to reduce colorectal cancer risk23. Research explores the association between colorectal 

cancer and serrated polyps, indicating that colorectal cancer strongly predicts neoplastic serrated polyps, and early 

screening can lower the risk of colorectal cancer in patients with serrated polyps36,37. There is a likely correlation 

between patient characteristics, such as having serrated polyps, and receiving early therapies for serrated polyps38. 

Early detection of colorectal polyps effectively reduces their incidence and the risk of colorectal cancer39,40. Family 

history may predict colorectal cancer among individuals with colorectal polyps or cancer, indicating an association 

between colorectal polyps and cancer39,40. Serrated polyps increase the risk of colorectal cancer, particularly in 

individuals with a history of serrated polyposis syndrome32.Behavioral modifications, such as maintaining a healthy 

weight and engaging in physical activity, can significantly reduce CRC risk by up to 50%4. Dietary changes, including 

increased intake of antioxidants from fruits and coffee, as well as calcium and vitamin D from supplements or low-fat 

dairy products, can further lower CRC risk4. Adenocarcinomas, originating from colon mucosa epithelial cells, account 

for over 90% of colorectal cancers. Adenomas, which can progress to adenocarcinomas, are clonal lesions typically 

displaying enlarged nuclei and stratified arrangement along the basement membrane40. Serrated polyps encompass a 

diverse group of lesions and contribute to a better understanding of colorectal polyps and their association with 

colorectal cancer, emphasizing the importance of early detection and surveillance in high-risk individuals, 

histologically, hyperplastic polyps (HPs) characterized by elongated, straight crypts with luminal serration, particularly 

evident in the upper sections, resembling surface maturation. HPs classified into micro vesicular, goblet cell, and 

mucin-poor subtypes without significant clinical implications40. Peutz-Jeghers syndrome, marked by hamartomatous 

polyps in the GI tract, pigmented mucocutaneous lesions, and increased cancer risk, rarely shows dysplasia in these 

polyps39. Serrated polyposis syndrome, defined by multiple serrated polyps, carries increased cancer risk, especially in 

those with a first-degree relative with the syndrome34, high-grade dysplasia, the direct precursor to invasive colorectal 

adenocarcinoma, is characterized by cytologic atypia, architectural complexity, crowded glands, cribriform growth 

patterns, spherical nuclei, coarse chromatin, and prominent nucleoli. Dysplastic glands may contain necrotic material40. 

 

Conclusion: 
Our study investigated the connection between colorectal polyps and colorectal cancer and the significance of family 

histories. The results depict a significant link between colon polyps and colorectal cancer and the importance of early 

detection and screening in preventing colorectal cancer. Nevertheless, they have also suggested that family history has 

no significant role in lowering colorectal cancer risk. This study further emphasizes the significance of early colorectal 

polyp detection, also, it suggests that other factors contributing to colorectal cancer, such as food, living arrangements 

and psychological issues, should be considered in addition to family history. This research's conduct is fraught with 

many difficulties. Identifying particular cancer patients from just two hospitals was tough, and getting their consent to 

participate in the study was even more difficult because acquiring information from them while receiving treatment was 

challenging. It was difficult to discover that most persons had a family history of colorectal cancer. Future researchers 

can concentrate on qualitative research to understand their issues. It would be more appropriate to perform the study 

among relatives of patients with a family history of colorectal cancer and consider various cancer combinations. Future 

researchers would benefit from combining the prevalence of colorectal cancer with the population's demographics. 
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