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1. Introduction 

Colorectal cancer is a type of cancer that starts in 

the colon or rectum, which are parts of the digestive 

system.1 Colorectal cancer (CRC) is one of the 

mortality causes of cancer in some developed 

countries, especially. CRC together are the third most 

commonly diagnosed form of cancer globally, which 

about 11% of all cancer diagnoses.2 Obesity and a 

sedentary lifestyle, red meat, tobacco, and alcohol 

consumption are considered predisposing factors for 

the progression of CRC. Genetic is considered an 

interaction factor besides environmental and 

individual ones. So genetic testing and good family 

history documentation can enable those with a 

hereditary predisposition for the neoplasm to take 

preventive measures. 

New cases are expected to increase significantly. 

About 1,096,000 new cases of colon cancer are 

estimated to be diagnosed in 2018, while about 

704,000 in rectal cancer.3,4 From this estimation, both 

colon and rectal cancer will increase by 1.8 million new 

cases. Males have a higher prevalence than females 

and 3-4 times more common in developed than in 

developing countries. Genetic contribution of CRC is 

considered when the patient has one or more of these 

factors following; a family history of CRC and or 

polyps; multiple primary cancers; the existence of 

other cancers, such as endometrial cancer; and earlier 

onset at CRC diagnosis.5 This literature review aimed 

to describe the genetic aspect of colorectal cancer. 

 

Gene affected in colorectal cancer types 

In polyposis, there are some types such as familial 

adenomatous polyposis (FAP), MYH-associated 
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A B S T R A C T  

Colorectal cancer (CRC) is the third most commonly diagnosed form of 

cancer globally, which is about 11% of all cancer diagnoses. Obesity, 
together with kind of sedentary lifestyle, red meat consumption, tobacco, and 

alcohol consumption are considered as predisposing factors of progression 
of CRC. This literature review was aimed to describe genetic aspect in 

colorectal cancer. In the development of colorectal cancer, genetic factors 
having a role in its incidence. The hereditary type of colorectal cancer was 

divided into two types is polyposis and Lynch syndrome which have each 
and different mechanism and genetic pattern. Lynch syndrome contributes 

to 3–5% of CRC cases and is caused by a germline mutation in one of four 
genes associated with the DNA mismatch repair (MMR) system; MLH1, 

MSH2, MSH6, or PMS2. In polyposis, there are some types such as familial 
adenomatous polyposis (FAP) which is mostly caused by APC mutation, 

MYH-associated polyposis, and the rare hamartomatous polyposis 

syndromes. In conclusion, genetic testing and better family history 
documentation can enable those with a hereditary predisposition for the 

neoplasm to take preventive measures. 
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polyposis, and the rare hamartomatous polyposis 

syndromes. In familial adenomatous polyposis (FAP), 

APC is an affected gene which considered the leading 

cause of disease. From this disease, clinical features 

mostly come from gastrointestinal problems such as 

gastric fundic gland polyps and duodenal and 

ampullary adenomas/adenocarcinomas. Other 

features are non-gastrointestinal cancers (thyroid, 

hepatoblastoma, medulloblastoma), CHRPE, 

epidermoid cysts, osteoma jaw and skull, desmoid 

tumors, and supernumerary/impacted teeth. Another 

colorectal cancer type affected by APC is attenuated 

familial adenomatous polyposis (AFAP) which has 

featured duodenal and ampullary 

adenomas/adenocarcinomas.6 

In MYH-associated polyposis, MYH plays a role in 

developing a disease with a feature of duodenal 

adenomas/adenocarcinomas. Juvenile polyposis is 

another type of polyposis in colorectal cancer. SMAD4 

BMPR1A is considered a gene that has a role in the 

disease. There are some differences from the other 

because gastrointestinal features are cancer in the 

pancreas, stomach, and small bowel. Other features 

are mucocutaneous telangiectasis and congenital 

cardiopulmonary defects.7 

Lynch syndrome (LS) contributes to 3–5% of CRC 

cases and is caused by a germline mutation in one of 

four genes associated with the DNA mismatch repair 

(MMR) system: MLH1, MSH2, MSH6, or PMS2. CRC in 

Lynch syndrome has an early onset with a mean of 45 

years of age, and multiple synchronous CRCs are not 

uncommon. CRC has specific histologic features, 

including poor differentiation, a mucinous component, 

and an intense Crohns-like lymphocytic reaction, and 

has a predilection for the proximal colon. Among 

women, endometrial cancer is the second most 

common cancer associated with Lynch syndrome, with 

an estimated lifetime risk of 40 to 60%. The spectrum 

of Lynch syndrome-associated malignancies also 

includes cancers of the stomach, small intestine, 

pancreas, biliary tract, and urothelial carcinoma of the 

renal pelvis and ureter. Sebaceous neoplasms of the 

skin are seen in the Lynch syndrome variant, Muir-

Torre syndrome, and Turcot syndrome is associated 

with brain tumors, including glioblastomas and 

astrocytomas.7,8 

 

Genetic counseling in colorectal cancer 

Genetic counseling is a must for a patient who has 

a high risk of colorectal cancer. A previous study 

stated a high-yield point on how to identify individuals 

with a high-risk personal and family history of cancer. 

The criteria are colon cancer diagnosed at <50 years of 

age, multiple colonic malignancies present, either 

synchronous or metachronous. Multiple primary 

cancers diagnosed, either colonic or extracolonic; over 

a lifetime, ≥ 10 adenomas present or ≥ 2 histologically 

characteristic hamartomatous polyps; colon cancer in 

>1 generation of individual’s family,  and  clustering  

of extracolonic cancer in family members.8-10 

Genetic evaluation referral for hereditary CRC 

syndromes is mostly underused. We mostly knew that 

Lynch syndrome is the most common inherited 

predisposition CRC. Genetic counseling is performed 

when there were individuals with CRC  for the absence 

of  DNA MMR protein expression or MSI, known as 

“universal testing,” which has been shown to maximize 

sensitivity for identifying individuals with LS 

compared with selection based on clinical criteria.9,11 

Microsatellite instability (MSI) is considered to be a 

feasible and informative option in evaluating a family 

suspected of HNPCC. Patients with colorectal cancer 

whose tumors are found to manifest MSI should be 

considered for further germline mutation analysis, 

particularly if the family history and the value of risk 

assessment for family members is warranted. Other 

promising new research suggests that 

immunohistochemistry (IHC) for MLH1 and MSH2 

expression is an inexpensive first screen of CRC 

tumors to evaluate whether MSI and/or germline 

testing is indicated. The lack of expression of either 

MSH2 or MLH1 by IHC in tumors is correlated with 

MSI in the tumor. Sensitivity and specificity are about 

85%.12-14 

DNA sequencing is another approach that can be 

used in HNPCC mutation. Affected individuals in 
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families with greater ≥3 cases of colon or uterine 

cancer; if prior MSI tumor assay is done, probability of 

germline mutation is low if the tumor was 

microsatellite stable are the indication for this test. It 

is used for MSH2 and ML1 testing. Sensitivity and 

specificity are about 50% and 99%, respectively.  

 

2. Conclusion 

Some genetic testing can be used in hereditary 

colorectal cancer, such as MSI, IHC, and DNA 

sequencing. Genetic counseling is a crucial and 

important component of genetic risk assessment. 

Informed consent for genetic testing is an integral part 

of the process, and a clear understanding by the 

patient can only be arrived at by careful counseling. 
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