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Abstract:  Cancer is a complicated illness that is impacted by environmental and hereditary variables. 

For many malignancies, inherited genetic alterations are a major contributing factor. Comprehending 

the hereditary foundation of cancer vulnerability is essential for timely identification, avoidance, and 

customized care. The goal of this research is to create a reliable method for identifying genetically 

inherited cancer in people. We are able to determine a person's predisposition to certain types of cancer 

by looking at particular genes. 
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I. INTRODUCTION 

Cancer among the worst disease is becoming more common, thus early detection and treatment are 

essential. When a person receives particular genetic variations, often referred to as mutations, from their 

parents, their risk of acquiring particular cancer kinds is greatly increased. This is referred to as 

genetically inherited cancer. Hereditary cancer is another term for genetically inherited cancer. Figure 1 

depicts the number of cancer cases in India in 2022. 

Figure 1: Cancer cases in 2022 in India  
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The mutation responsible for inherited cancer occurs in the sperm or egg cells (germline cells) at 

conception. This means the mutation is present in every cell of the developing embryo and the resulting 

adult. These mutations often disrupt genes involved in cell growth and repair. 

Figure 2: Methods involved for conducting a review 

 

While inheriting the mutation doesn't guarantee cancer, it significantly increases a person's risk compared 

to the general population. Well-known examples of inherited cancer genes include BRCA1, BRCA2, 

ATM, CHEK2 etc. which raise the risk of prostate, pancreatic, breast and ovarian cancer. It's important to 

remember that inheriting a cancer susceptibility gene isn't the sole factor. Other lifestyle and environmental 

influences can also play a role. However, for those with a family history of cancer or those who were 

diagnosed at an early age, genetic testing can offer useful information. Many lives and millions of rupees 

could be saved by early cancer diagnosis. Early cancer detection and prognosis are critical to cancer 

research and treatment. Treatment for cancer will be very effective if it is discovered early. By closely 

observing hundreds of cancer genes using gene expression data, cutting-edge technology will significantly 

advance the early diagnosis of hereditary malignancies. 

II. METHODOLOGY 

The goal of the research subject review is to investigate relevant studies and techniques that are used to     detect 

genetically inherited cancers. 

 
Figure 3: Selection criteria for journal databases  

 

Hereditary malignancies are defined as cancers, brought on by an inherited mutation. Sporadic cancers 

are the remainder of the malignancies that are not brought on by an inherited mutation. Although most 

cancers are sporadic, an inherited mutation is thought to be the cause of 10–20% of malignancies worldwide. 

Understanding hereditary cancers still heavily depends on a person's family history of the disease. Although 
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genetic alterations or mutations within the body are the root cause of all malignancies, a certain proportion 

of these abnormalities are inherited. The remaining ones happen on their own, and it appears that the 

environment has a big influence. It's crucial to understand that possessing a gene variant connected to cancer 

does not ensure that a person will get cancer, particularly in families where the variant is shared. But it 

increases the likelihood of the illness striking the person. The table below lists some common cancer types 

along with the corresponding hereditary mutations.  

 

Table 1: Common cancer types and associated inherited gene mutations 

Forms of Hereditary  

Cancer 

Genomic mutations list 

Breast ATM, BARD1, BRCA1, BRCA2, CDH1, CHEK2, PALB2, PTEN, 

RAD51C, RAD51D, 

STK11, TP53 

Colorectal APC, CHEK2, EPCAM, MLH1, MSH2, MSH6, MUTYH, PMS2, PTEN, 

TP53 

Endometrial BRCA1, EPCAM, MLH1, MSH2, MSH6, PMS2, PTEN, STK11, TP53 

Fallopian tube, 

Ovarian 

BRCA1, BRCA2, BRIP1, EPCAM, MLH1, MSH2, MSH6, PALB2, PMS2, 

RAD51C, 

RAD51D 

Gastric APC, CDH1, EPCAM, MLH1, MSH2, MSH6, MUTYH, STK11 

Melanoma BRCA2, CDK4, CDKN2A, PTEN 

Pancreatic ATM, BRCA1, BRCA2, CDKN2A, MLH1, PALB2, STK11, TP53 

Prostate BRCA1, BRCA2, CHEK2, EPCAM, HOXB13, MLH1, MSH2, MSH6, 

PMS2, TP53 

 

Cancers that are inherited are those brought on by a genetic mutation that existed in the sperm or egg cell 

during conception. These malignancies comprise a portion of less frequent cancers such as ovarian and 

pancreatic cancer, as well as prevalent cancers such as breast, colon, and prostate cancer. It's crucial to 

remember that the existence of the mutation does not guarantee the development of cancer. Listed below are 

a few well-known genetic mutations that can be inherited by offspring: 

 One gene associated with cancer is known as ATM. A family history of cancer may result from 

inherited mutations in ATM, which also raise the risk of prostate, pancreatic, female breast, and 

perhaps other cancers. 

 One gene that has been connected to cancer is called BRCA1. A family history of cancer can result 

from inherited mutations in BRCA1, which also raise the chance of ovarian, pancreatic, prostate, and 

possibly other cancers in men and women. 

 One gene associated with cancer is called BRCA2. Male and female breast cancer, ovarian, pancreatic, 

prostate, melanoma, and probably other cancers are all at increased risk due to inherited mutations in 

BRCA2, which can also cause cancer to run in families. 

 One gene associated with cancer is called CHEK2. Breast cancer (in women and perhaps in males), 

colorectal cancer, and possibly prostate cancer are all made more likely by inherited mutations in 

CHEK2. Cancer may run in families when CHEK2 mutations occur. 

 One gene connected to cancer is called PALB2. Mutations in PALB2 that are inherited raise the chance 

of pancreatic, ovarian, and female breast cancers in addition to possibly other cancers. These mutations 

can also make cancer run in families. 

 One gene associated with prostate cancer is called HOXB13. Prostate cancer is more likely to occur 

in families when inherited mutations in HOXB13 are present. 

 

Artificial intelligence (AI) has a subset called machine learning (ML) that gives machines the capacity to learn 

from data without the need for explicit programming. Vast amounts of data are used to train machine learning 

systems. By examining patterns and trends in the data, the algorithms can function better on data that will be 

observed in the future. Predictiveness is the fundamental function of machine learning. ML algorithms are 

autonomous, as opposed to traditional programming, where each step is explicitly stated. This enables them to 

address difficult issues where it would be impractical or even impossible to define every rule. Within the ML 

field, the technique known as "supervised learning" was developed using a labelled dataset, in which each 
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sample was linked to a certain label or result. To enable the algorithm to generate predictions on fresh, 

unobserved data, the objective is to develop a mapping from input features to output labels. Datasets used in 

supervised machine learning are usually divided into training partitions and testing partitions. The ML 

algorithm receives its training from the training set. 

The trained algorithm's accuracy is assessed using the testing data. 

 

 

Fig 4: Diagram of the proposed AI Model 

 

Figure 4 depicts the suggested machine learning-based genetically inherited cancer detection approach. The 

first step is gathering and organizing information into a database on inherited genes and the tumors they 

cause. The second stage will involve data preprocessing to eliminate duplicate data using various queries 

and normalize data using various normalization techniques. The data will be split into training and testing 

categories in the third phase and kept in different databases. Using supervised machine learning techniques 

and training data, the suggested AI model will be trained in the fourth step. If the trained model's 

performance meets the benchmark, the AI model will be evaluated in the fifth phase; if not, it will need to 

be retrained. In the last stage, the suggested AI model will carry out inherited cancer diagnosis by importing 

the testing data from the database. 

 

III. LITERATURE REVIEW 

A form of genetic testing known as genetic inherited cancer detection scans for gene mutations that may 

raise a person's chance of getting a particular cancer. Children may inherit these mutations from their 

parents. Algorithms have become more and more significant in a variety of disciplines, and the field of 

machine learning has grown significantly in recent years. This article examines the application of ML 

methods for diagnosing cancer that is genetically inherited. To start, we give a quick summary of the 

research issue and its importance. 

The authors of [1] detailed the association between genes 1 (BRCA1) and 2 (BRCA2) and the 

incidence of germline mutations that increase the risk of developing breast and ovarian cancer. 

Significant percentages of stomach, pancreatic, and prostate cancers, as well as advanced disease 

vulnerability, were caused by mutations in the BRCA1/BRCA2 genes. 
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According to [2], data mining has the potential to be a useful tool for diagnosing, prognosticating, 

and treating breast cancer cases by finding commonalities (patterns) in the cases. ANN, SVM and 

Decision Tree (DT) were the three methods they covered. By using information from the Iranian Center 

for Breast Cancer, the researchers were able to compare various methods. The most accurate method, 

they discovered, was the support vector machine method. 

The authors of [3] noted that developing precise and computationally effective classifiers for 

medical applications is a significant challenge in the fields of data mining and machine learning. Using 

Wisconsin Breast Cancer (original) datasets for both diagnosis and analysis, they examined the 

behaviour of data mining methods SVM, NB, K-NN, and Decision Tree (C4.5). They discovered that 

SVM performed the best in terms of accuracy and low error rate. 

In [4], the writers contrasted methods of machine learning for predicting prostate cancer. It talks 

about how difficult it is to diagnose prostate cancer and how improved diagnostic techniques are 

required. In situations where there are no set rules, machine learning techniques are believed to be 

helpful. On a dataset comprising one hundred patients, the authors examine different supervised 

machine-learning methods. The best accuracy can be obtained with a MLP classifier, according to the 

results. 

In [5] author discussed about prediction prognosis of pancreatic cancer patients after surgery. The 

article discusses the role of mucin genes in cancer. Mucin expression levels and DNA methylation 

status can be used to predict prognosis. A machine learning model was developed to analyze these 

factors. The model was able to distinguish between patients with high and low risk of death. This 

suggests that the analysis of mucin genes could be a useful tool for the prognosis of pancreatic cancer. 

In [6],  using gene expression data, the author suggests a deep learning technique to overcome the 

problem of high dimensionality in cancer categorization. The method utilizes feature selection 

techniques and machine learning algorithms on microarray data. Convolutional neural networks were 

applied to lung, kidney and brain cancer datasets. 

In [7] authors introduced a new machine learning model for classifying leukaemia. They discussed 

two types of leukaemia: acute lymphocytic (ALL) and acute myelocytic (AML). The model uses deep 

neural networks (DNN) to classify gene expressions. The authors claimed that their model is more 

accurate than other models.  

In [8] authors explained deep learning for cancer type classification and driver gene identification. 

They discussed using raw cancer DNA sequencing data to classify cancer types and identify relevant 

genes. The authors propose a method called DeepCues, which is a convolutional neural network model. 

DeepCues can also be used to identify cancer-relevant genes. In [9]  the authors explained how rule-

based ML can be used to categorize, collection of data on cancer gene expression and prioritize putative 

disease genes. They discussed several machine learning techniques to achieve high accuracy in 

classifying cancer samples, while also providing interpretable results.  

In [10] authors researched about evaluating machine learning methods for identifying cancer driver 

genes. They discussed about the importance of recognizing these genes for accurate cancer analysis.  

In [11] authors explored different machine learning methods for cancer classification using gene 

expression data. They discussed different types of gene expression data, including microarrays and 

RNA-Seq. Machine learning algorithms are used to analyze this data to classify different types of 

cancer.  

In [12] authors developed a deep learning approach for cancer subtype classification. It discusses 

using high-dimensional gene expression data to classify cancer subtypes. Current methods struggle with 

this task because the data is sparse and high-dimensional.  
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In [13],  gene expression data classification was explained by the authors using SVM combined 

with mutual information-driven gene selection. It discusses microarray data analysis and its use in 

classifying diseases. The authors propose a method for gene classification that utilizes SVM and mutual 

information (MI) for gene selection. 

The use of machine learning techniques for cancer driver gene prediction was covered by authors 

in [14]. It discusses the challenges of distinguishing between driver and passenger mutations. The 

authors reviewed different machine learning algorithms used for cancer driver prediction. It also 

summarizes the types of data used to train these models. Data from several sources can be integrated 

by ML models. 

 In [15] authors reviewed about utilizing ML for cancer prediction and prognostic analysis. It 

discusses machine learning methods used to analyze cancer data. ML is a type of AI that can infer 

from data. This article focuses on its use in cancer prognosis. Prognosis refers to the likely outcome 

of a disease. Machine learning can be used to predict a patient's likelihood of developing cancer, the 

chance of the cancer recurring, and how long a patient might live. Doctors can use this information 

to make treatment decisions. 

 

IV. ANALYSIS OF LITERATURE REVIEWED 

Our analysis of Tables 2 and 3 revealed two key trends in genetically inherited cancer detection. First, a bar 

chart based on data from Table 3 highlights the various application areas where this detection is crucial. 

Second, a column chart derived from Table 4 showcases the prevalence of different machine learning 

techniques used in this field. Notably, the column chart indicates that supervised machine learning methods 

are favoured for genetic inherited cancer detection. 
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Table 3: a synopsis of the many reviews application areas  

 

Referred paper Use case/cancer Total 

[2] [3]   [8]   [9]   [11]   

[15] 

Breast cancer 6 

[1] [4]   [8]   [9]   [11]   

[15] 

Prostate cancer 6 

[1] [5] Pancreatic cancer 2 

[1] Stomach cancer 1 

[11] Ovarian cancer 1 

[6] [8]   [11]    [15] Lung cancer 4 

[6] [8]   [11] Kidney cancer 3 

[6] [8] Brain cancer 2 

[11] [15] Liver cancer 2 

[11] [13] Colon cancer 2 

[7] [11] Leukaemia 2 

[8] [11] Uterus cancer 2 

[8] [15] Colorectal cancer 2 

[9] [11]   [13]   [15] Lymphoma 4 

[15] Skin cancer 1 

[15] Throat cancer 1 

[12] [15] Bladder cancer 2 
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Fig 5: Different application areas of Genetic Inherited Cancer Detection 

 

Table 4: Machine learning techniques used in genetic inherited cancer detection 

Referred paper Machine learning 

techniques/methods 

Coun

t 

[2] [3] [4] [5] [7] [9] [10] [11] [12] [13] 

[14] [15] 

Support Vector Machine (SVM) 12 

[2]   [5]   [10]   [13]   [14]   [15] Artificial Neural Network (ANN) 6 

[6]   [8]   [11]   [12]   [14] Convolutional Neural Networks 

(CNN) 
5 

[11] [14] Graph Neural Networks (GNN) 2 

[11] Transformer Neural Networks 
(TNN) 

1 

[11] Recurrent Neural Networks 
(RNN) 

1 

[4] [7] Deep Neural Network (DNN) 2 

[2]   [3]   [11]   [12]   [15] Decision Tree (DT) 5 

[3] [4]   [7]   [14]   [15] Naive Bayes (NB) 5 

[3] [4]   [7]   [11]   [13]    [15] K Nearest Neighbor (K-NN) 6 

[4]   [9]   [10]   [11]   [12]   [14] Random Forest (RF) 6 

[4] Linear Regression 1 

DIFFERENT APPLICATION AREAS OF GENETIC INHERITED CANCER DETECTION 

Bladder cancer Bladder cancer, 2 

Throat cancer Throat cancer, 1 

Skin cancer Skin cancer, 1 

Lymphoma Lymphoma, 4 

Colorectal cancer Colorectal cancer, 2 

Uterus cancer Uterus cancer, 2 

Leukaemia Leukaemia, 2 

Colon cancer Colon cancer, 2 

Liver cancer Liver cancer, 2 

Brain cancer Brain cancer, 2 

Kidney cancer Kidney cancer, 3 

Lung cancer Lung cancer, 4 

Ovarian cancer Ovarian cancer, 1 

Stomach cancer Stomach cancer, 1 

Pancreatic cancer Pancreatic cancer, 2 

Prostate cancer Prostate cancer, 6 

Breast cancer Breast cancer, 6 

0 1 2 3 4 5 6 7 
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[4] [13]   [14] Logistic Regression 3 

[4] [12] Multi Layer Perceptron (MLP) 2 

[13] [15] Fuzzy logic 2 

 

 

Figure 6: Machine learning techniques used to detect genetically inherited cancers 

 

V. CONCLUSION AND FUTURE DIRECTIONS 

This research investigates the role of gene mutations in identifying inherited cancers through machine 

learning. We reviewed existing algorithms to emphasize the importance of choosing the right method for 

different cancers. Since inherited cancer detection relies on family history and patient data, ethical 

considerations are paramount. Patient data privacy is a concern, so we must identify potential privacy breaches 

and misuse of information. Obtaining documented ethical approval is essential before starting the study. 

Machine learning and doctors bring unique strengths to medical diagnosis. While doctors leverage their 

knowledge and experience to interpret new information, machine learning excels at analyzing vast amounts of 

historical data to identify patterns. Machine 

learning can't replace doctors, but it serves as a powerful tool to accelerate diagnoses, shorten therapy 

duration, reduce the workload on medical staff, and optimize resource allocation. 

The primary aim of this review was to underscore the significance of integrating machine learning 

algorithms for the early detection of genetically inherited cancers. 
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