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Abstract: The transformation of an ordinary cell into a cancerous one could be a dynamic process 

which often involves the approval of oncogenes as well as deactivation of tumor suppressor properties 

(alterations). Most changes are emptied by cellular genome dauntlessness and repair components. In any 

case, many genetic changes give cells an advancement advantage and unused capacities, driving to their 

neoplastic alter. As other cancers, like melanoma, sarcoma, and lymphoma, could affect the colon, colon 

cancer, also known as colon carcinoma, affects the epithelium of colon. The uncontrolled proliferation 

regarding colorectal epithelial cells might be a hallmark of colorectal cancer (CRC). The multistep 

carcinogenesis hypothesis states that pigment cells go through a sequence of atomic alterations before 

they become totally dangerous cells. The inactivation related to the Adenomatous polyposis coli (APC) 

signaling pathway is the most frequent hereditary cause of activation. The pathology of damage includes 

oncogene changes, tumor suppressor qualities, and probably many signaling pathways, which put 

cancers at risk of metastasis. In advanced nations, CRC has a high disease-specific mortality rate and 

impacts over a million individuals annually. Worldwide, CRC ranks 3rd in terms of the incidence in both 

women and men. Africa and Central and South Asia have experienced the biggest drops in CRC, 

whereas New Zealand, Australia, North America, and Europe have experienced highest change rates. 
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1-Histological Structure of Colon: 

The colon comprises of a few layers that frame both as solid tube. Layers of colorectal included from 

inward (lumen) to external1 

1- Mucosa layer (inward layer) comprises of straightforward columnar epithelial cells with challis cells, 

lamina propria, and solid mucosa. 

2- Submucosa could be a layer of loose connective tissue. 

3- Muscularis externa may be a layer of muscle tissue 

4- The serosa layer is (external layer). Basic columnar enterocytes (epithelial lamina) have long 

microvilli line the surface of the mucosa, which is enclosed in a layer of bodily fluid to encourage the 

development of defecation2. Mucosa is made up of enteroendocrine cells as well as different 

Lieberkühnrich sepulchers with cups instead of villi. The connective tissue layer, referred to as the 

lamina propriae mucosae is packed with plasma cells, macrophages, and other resistant cells, 

while submucosa is composed of lymph hubs, blood vessels, and particularly, fat tissue. The solid layer 

incorporates an exceptionally particular inward circular muscle framework, though as it were the 

Taeniae coli basically has an external longitudinal muscle framework 3. 

2-Functions of the Colon. 

The essential work of the colon is to store defecation for a restricted period of time and to encourage its 

development. Roughly 1 liter of water is ingested by the colon each day in arrange to thicken the stools. 

In expansion, it is able to retain sodium, potassium, and chloride whereas releasing potassium into the 

lumen itself. It performs certain imperative capacities counting the breakdown of inedible nourishment 
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substances such as cellulose, the generation of vitamin K, the incitement of intestinal peristalsis and the 

fortification of the safe framework by MALT4. 

3- Histopathology of Colon Cancer: 

Several histological types of CRC are listed in the World Health Organization's (WHO) categorization 

system, including shaft cell, mucinous, seal ring cell, medullary adenosquamous, and undifferentiated 5. 

a-Adenocarcinoma: 

Adenocarcinomas that arise from epithelial cells regarding the colorectal mucosa account for no less 

than 90% of cases of CRC 5. The basis for histological tumor review is glandular development, which is 

a characteristic of routine adenocarcinoma. No less than 95% of the tumor in a well-separated 

adenocarcinoma is shaped by the organs. Decently separated adenocarcinoma appears 50-95% organ 

arrangement. Ineffectively separated adenocarcinoma is for the most part strong with < 50% organ 

arrangement6  

b-Mucinous Adenocarcinoma: 

More than half of tumor mass in this rare kind of CRC is made up of extracellular mucin 5 (Hamilton et 

al., 2010). Tumors having a significant amount of mucinous, either as mucinous separation or mucinous 

highlights. Mucinous adenocarcinoma usually presents as a large glandular mass with extracellular 

mucin pools. Patients with Lynch disease or hereditary non-polyposis colorectal cancer (HNPC) may 

develop multiple mucinous adenocarcinomas7. 

c- Seal Ring Cell Adenocarcinoma: 

Seal ring cell adenocarcinoma, which accounts for less than 1% of all CRCs, is rare in the colorectum in 

contrast to stomach cancer. Seal ring cell carcinoma is comparable to mucinous carcinoma in that it is 

defined by presence of more than half tumour cells which exhibit seal ring cell highlights, which are 

distinguished by prominent intracytoplasmic mucin vacuole which pushes core to the edge 8. 

d-Medullary Carcinoma: 

Medullary carcinoma is highly rare, accounting for just 5-8 incidences out of each 10000 cases of 

CRC that have been studied 9. Epithelioid cell sheets with large vesicular cores, abundant cytoplasm, 

and discernible nucleoli are the hallmarks of the tumor. It is characterized by a pushing boundary on 

resection examples and is associated with lymphocytes that have been verified to invade tumors. 

4-Clinical Highlights and Conclusion of CRC 

There could be a wide extent of side effects that patients may portray, however, guided addressing and 

fitting examination can regularly lead to a brief list of differential analyses 10. The side effects of CRC 

are not intrinsically one of a kind. Patients may display with mysterious or symptomatic iron deficiency, 

shinning ruddy blood per rectum, stomach torment, an alter in bowel propensities, anorexia, weight 

misfortune, sickness, spewing, or weakness. Taken in segregation, most of these signs and side effects 

are not one or the other touchy nor particular and may be shown similarly in kind and threatening 

infections11. 

 

Investigations 

Colonoscopy is the examination of choice. Be that as it may, progressively CT colonography is 

utilized within the examination of modified bowel propensity. It has comparable symptomatic precision 

to colonoscopy, in spite of the fact that clearly needs the advantage of empowering symptomatic biopsy 

or catching of adenomas11. Double-contrast barium bowel purge is utilized when colonoscopy is contra-

shown. It appears a cancer of the colon as a steady unpredictable filling imperfection. Winding CT is 

especially valuable in elderly patients when differentiate douches or colonoscopies are not symptomatic 

or are contraindicated. With the appearance of innovation in this field, there has been the presentation of 

virtual colonoscopy, which is viable in picking up polyps down to a measure of 6mm 
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5-Epidemiology:  

CRC is a potentially fatal disease that is quite common. In the US, an estimated 132700 new cases get 

examined each year, 93.090 of which are colon cancer and the remaining portion are rectal cancers 12. 

As reported by ICR in 2010, CRC is sixth among the top ten most prevalent cancers among Iraqi 

patients. A study on gastrointestinal cancer in Iraqi patients revealed that there were 973 cases overall, 

with 973 of those being female. Despite being the second most common cancer after breast cancer in 

several of the wealthier Arab countries, rectal and colon cancer rates are very low. Yemen has a rather 

high rate of early-onset cancers (19.3%); the majority of cases have been in patients under 40 years old 

15. The most frequently impacted site in Qatar is the sliding and sigmoid colon 16. CRC is not unusual 

among Egyptian patients who have colonoscopy procedures. Patients under 40 years old have somewhat 

higher rates of CRC compared to those reported in the West 17. Palestine has a high proportion of 

mucinous and badly differentiated people. 

6. Colorectal cancer risk factors  

Numerous established factors are known to either lower or raise colon cancer risk. A few of such 

variables can be changed, others cannot. A. Family history and heredity.  A higher survival percentage 

for families affected by CRC may be attributable to early detection and greater awareness 18.  

a- Hereditary non-polyposis colorectal cancer (HNCC):  

A well-defined hereditary condition that produces colon cancer affects approximately 5% of persons 

with the disease 19. The most prevalent of such is Lynch syndrome, which has the highest risk of 

CRC and is referred to as HNCC (e.g., gastric, endometrial, and ovarian). 20. 

b. Familial adenomatous polyposis (FAP):  

The most prevalent predisposing genetic syndrome is familial adenomatous polyposis, which is typified 

by development of hundreds to thousands of the colorectal polyps in afflicted people 21. By the age of 

(40) 22, the lifetime risk of CRC approaches 100% if no intervention is taken. Lynch syndrome affects 

roughly 1 in 35 people with colon cancer 23.  

1 - Personal medical history:  

Rectal or colon cancer is more common in individuals who have had colon cancer. A higher risk is 

linked to a younger age at diagnosis 24. The main tumor's anatomical location affects the risk's size as 

well 25. 

2- Adenomatous polyps: 

Colon cancer risk is increased by a history of adenomatous polyps. This was particularly true in the case 

when there have been multiple polyps or when polyps were large. It appears that having an adenoma in 

the family raises the risk, even though further study is required in this area 27. 

B- Chronic inflammatory disease: 

A person's chance of developing colon cancer rises with severity and length of their chronic 

inflammatory bowel disease (IBD), a condition where the colon becomes inflamed over an extended 

time period28. Ulcerative colitis and Crohn's disease are the 2 most prevalent IBD types. Within 30 

years, colon cancer is predicted to strike 18% of ulcerative colitis patients 29. 

C- Diabetes 

Numerous studies have demonstrated that patients who have diabetes are more likely to acquire colon 

cancer30. While a sedentary lifestyle and obesity are prevalent risk factors for both adult-onset (type 2) 

diabetes and colon cancer, this connection persists in the case when BMI, physical activity, and waist 

circumference are considered 31. According to certain research, the relation could be stronger in men 

compare to it in women32. 

 

Risk factors for D behavior 
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1 - Physical inactivity 

Physical exercise can be defined as one of the behavioral factors that has been linked to colon cancer 

risk the most frequently. The most physically active persons have 25% lower colon cancer risk when 

compared to the least active people, according to a recent analysis of scientific literature 33. Conversely, 

people with less active colon cancer are more likely to pass away from the disease compared to those 

with more active colon cancer 34. 

2. Overweight and obesity  

Being overweight or obesity is associated with an increased colon cancer risk in both women and men, 

with stronger correlations more frequently seen in males compared to in women 36. CRC risk is 

increased by being overweight or obese, regardless of physical activity. In both women and men, 

abdominal obesity (as determined by the size of the waist) seems to be a more significant risk factor 

compared to general obesity37. Between 1997 and 2012, the percentage of adult US citizens who were 

obese rose from 19% to 29% 37 

3. Diet  

Lifestyle and diet have a significant impact on colon cancer incidence, as evidenced by geographic 

variations in the disease's incidence and temporal variations in risk in immigrant groups. The risk of 

rectal and colon cancers is increased by high diet of processed and/or red meat. Although the exact 

causes of this correlation are unknown, high-temperature cooking of red meat releases substances known 

as carcinogens. Nitrite additions and/or long-term use for food preservation 38. 

4. Smoking:  

The International Agency for Research on Cancer stated in a November 2009 report that there is enough 

data to draw the conclusion that smoking is a cause of colon cancer 39. Compared to colon cancer and 

several molecular subgroups of both rectal and colon cancer, the connection seems to be higher in rectal 

cancer 40. Due to the very long period of latency —at least 3 to 4 decades—between colon cancer 

diagnosis and tobacco smoking, it is believed that early research missed this association. 

5. Alcohol  

Alcohol use, both heavy and moderate, was linked to colon cancer. Throughout their lifetime, persons 

who consume two to four alcoholic drinks on average have 23% increased risk of colon cancer 

compared to the ones who consume fewer than 1 drink daily 41. 

6. Medicines:  

The incidence of colon cancer is significantly decreased by long-term, regular usage of aspirin and other 

NSAIDs 42. Research suggests that postmenopausal hormone users had a decreased colon cancer risk 

when compared to nonusers.  

4. Competition:  

When put to comparison with white patients of the two sexes, African Americans have highest CRC 

rates with regard to both incidence 43 and total mortality 44. The latest study's authors postulated that 

etiological variables like smoking or diabetes could be responsible for such variations. 

6. Age:  

Colon cancer could strike anyone at any age, but as people age, their risk grows dramatically. Patients 

over 50 receive a diagnosis in almost 90% of colorectal cases 45. 

 7. Radiation  

 The dangers of depleted uranium (DU) in the body are its chemical toxicity and radioactivity. DU 

mainly emits alpha radiation, although beta and gamma radiation are also emitted by uranium decay 

products46. Inside the body, alpha radiation can disrupt cellular processes and damage DNA, which can 

increase the risk of various cancers. In the years after the 1991 Gulf War, Iraqi doctors reported an 

increase in cancer 47Radiation is a stronger source of cancer when combined with other carcinogens such 
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as radon exposure and smoking. Radiation can cause cancer in most parts of the body, in all animals, 

and at all ages. Prenatal radiation has a tenfold effect48. 

7. Phase  

 - Stage 0: the tumor is limited to the mucous membrane; cancer in situ  

 -1. stage: the tumor penetrates the mucosa  

 Stage T2: The tumor invades the outer mucosa  

 8. Stage of Colorectal Cancer:  

The cancer cells' grade reveals how abnormal or normal they are. Differentiation is the process by which 

a normal cell becomes specialized for its function and location in the body as it matures and grows. The 

American Joint Commission on Cancer49.recommends the following guidelines for grading tumors to 

grades 0-3 when anaplasia increases as follows:  

 1 - Grade 1 (low grade) - Because cancer cells are highly differentiated, they resemble normal cells in 

appearance. 

 2 - Grade 2 (moderate) - Due to their mild differentiation, cancer cells have a more atypical appearance.   

3 - Grade 3 (high grade) - Because cancer cells are not well differentiated, they have an unusual 

appearance. 

 

2-Molecular Events in Relation to Colon Carcinogenesis 

There is most likely a far greater somatic mutations’ spectrum which contribute to CRC pathogenesis. 

Two findings suggest that genes may play a role in the likelihood of acquiring CRC: there are two types 

of families affected by CRC: (1) those having a family history of the disease; and (2) the ones where 

multiple family members have been diagnosed with inherent CRC 50. 

Adenomas apparently grow faster to become carcinomas in MSI tumors rather than in stable 

microsatellite tumors. MSI tumors display marked histological changes, such as increased secretion of 

mucin, which indicate that the histological characteristics of the tumors are attributable to at least some 

molecular occurrences 51. There are many steps involved in the build-up of mutations in anti-oncogenes 

and oncogenes that lead to the development of colorectal cancer. 

 

p53 Mutations and Human Cancer: 

Missense, allelic losses, and frameshifi mutations are examples of p53 genetic changes found in human 

tumors. While nonsense mutations often cause a shortened protein product for disrupting other tumor 

suppressor genes, the majority of p53 mutations involve substitution alterations which prevent the 

protein from binding to DNA or activating gene 52. The most common genetic changes in human tumors, 

which include CRC, are mutations in TP53 gene. No less than half of all human cancers, including CRC 
53, have p53 mutations. It was proposed that the higher frequency of TP53 mutations in tumors situated 

in distal colon as opposed to proximal colon is due to variations in aetiology of CRC 54. It has been 

noted that mutations that convert purines to pyrimidines, as opposed to those that transition purines to 

pyrimidines, are more common in distal colon tumours. As previously mentioned, mutations in 

colorectal adenomas are rather uncommon (16% in adenomas vs. 40–50% in CRC); these changes in the 

gene indicate a late event in the evolution of adenocarcinomas 55. 
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