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 A Tumor is a swelling in the body caused by cells that multiply abnormally. 
Tumors or neoplasms consisting of benign tumors and malignant tumors. 
Benign tumors can grow larger but do not spread to other body tissues. 
Malignant tumors are cancers that attack the entire body and are 
uncontrollable. Comparison between the cell nucleus with the cytoplasm of 
malignant tumors, while benign tumors are the same as normal cells. Cancer 
cells can develop rapidly. These cells attack and damage body tissues through 
the bloodstream and lymph vessels so that they can grow in new places. One 
way to detect tumor disease is by utilizing Artificial intelligence algorithms 
for tumor Disease Detection. The purpose of this paper is for the development 
of Artificial Intellegent algorithms for the detection of tumor Diseases and 
optimization of Artificial Intellegent algorithms for the detection of tumor 
Diseases. This research uses systematic literature review by using preferred 
Reporting Items for Systematic Review (PRISMA). The results of screening 
and selection of articles obtained 64 potential articles that have met the 
inclusion criteria. The results showed that with earlier detection, a person can 
check tumor disease earlier using the help of Artificial intelligence 
algorithms. The results of research on the development of Artificial 
intelligence algorithms for detection of tumor Diseases have found Artificial 
intelligence algorithms that can be used to reduce the risk of tumor disease. 
Optimization of Artificial Intelegency algorithms for tumor classification, 
performing new data processing methods such as artificial intelligence can be 
selected to provide the accuracy of classification and diagnosis, exploration 
of detection limits is a very important aspect in tumor diagnosis based on 
SERS, finding improved and suitable nanoparticle substrates so as to 
significantly improve the original Raman signal. 
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1. INTRODUCTION  

Based on Riskesdas data, the prevalence of tumors in Indonesia showed an increase from 1.4 per 1000 population in 
2013 to 1.79 per 1000 population in 2018. The highest prevalence of cancer is in the province of Yogyakarta 4.86 per 1000 
population, followed by West Sumatra 2.47 79 per 1000 population and Gorontalo 2.44 per 1000 population. Squamous 
cell malignant Tumor of the head and neck is a malignancy of the epithelium of the upper aerodigestive tract, including the 
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paranasal sinuses, nasal cavity, oral cavity, pharynx and larynx [1]; [2]. The etiology of malignant tumors of the head of 
the neck is multifactorial, including genetics, carcinogenic substances such as cigarettes, betel nut, alcohol and viral 
infections such as Epstein-Barr virus and lately associated with Human Papilloma virus (especially HPV type 16 and HPV 
type 18).2.3 malignant tumors of the head and neck is the sixth most malignant tumor worldwide or 6% of all malignant 
tumors[3]; [4]; [5].  

It is estimated that there are 650,000 new malignant tumors of the head of the neck each year and there are 350,000 
deaths per year.The average age at which a malignant tumor of the head of the neck is diagnosed is the sixth decade. With 
more dominance in males. The incidence of malignant tumors of the head and neck varies in different countries [6]; [7]; 
[8]. In North America and Europe the incidence is estimated at 3-4% while in Southeast Asia and Africa the incidence of 
malignant tumors of the head and neck is estimated at 8-10% of all malignant tumors. The presence of artificial intelligence 
can help ease the human workload for example in making decisions, finding information more accurately or making 
computers easier to use with a more understandable display [9]. The way artificial intelligence works is to receive input, to 
then be processed and then issue an output in the form of a decision. According to [10], an expert system is the process of 
knowing and modeling human thought processes and designing machines to mimic human behavior. This intelligence or 
intelligence can be based on knowledge and experience, for that in order for the software developed to have intelligence, 
the software must be given a knowledge and ability to reason [11]; [12]. From the knowledge gained in finding solutions 
or conclusions like an expert in a specific field, artificial intelligence also offers media and intelligence theory tests [13]; 
[14]; [15]. Implementations of artificial intelligence today can be found in the field of Health, the above, AI finds 
application in the field of forecasting and quite a lot of research has been done on how to detect diseases [16]; [17]. One of 
the diseases that can be detected using intelligence from AI is tumor Disease [2];[18]; [19]; [20]; [21]. For the detection of 
tumor diseases can use Artificial Intelegency algorithms (for example, for tumor detection and histological assessment) 
have been developed for various tumor diseases[22]; [23]; [24]; [25].  

Some of these AI-based tools have received first-time permission from the US Food and Drug Association and CE 
Marking as in-vitro diagnostics from the European Medicines Agency [26]; [27]; [28]; [29]; [30]. Although few studies 
have been conducted regarding the use of; AI algorithms for assessing endoscopic images, for radiological detection, and 
for classification of esophageal tumors, as well as for pathological detection and characterization of Barrett's lesions, to the 
best of our knowledge, only one small study has been conducted using AI-based algorithms to detect tumors in esophageal 
biopsies [31]; [32]; [33]; [34]. A previous study [35], Artificial intelligence for tumour tissue detection and histological 
regression grading in oesophageal adenocarcinomas: a retrospective algorithm development and validation study, explained 
that it is important to improve current AI and ML technologies and develop new programs that benefit patients. This article 
discusses the use of AI and ML algorithms in cancer prediction, including their current application, limitations, and future 
prospects. Another study [36], Clinical applications of artificial intelligence and machine learning in cancer diagnosis: 
looking into the future explains that by using an AI-based systems approach, researchers can collaborate in real-time and 
digitally share knowledge that has the potential to cure millions of people. In addition to previous studies, there is still a 
significant lack of understanding between experimental data and real-time collected data for tumor Diseases.   

Based on previous research, there does not appear to be a systematic literature review that specifically reviews 
Artificial intelligence algorithms for Tumor Disease Detection: A systematic Literature Review. The purpose of this study 
is to examine the development and optimization of Artificial Intellegent algorithms for the detection of Tumor Diseases. 
 
2. METHODS  

This study uses a systematic literature review method using preferred Reporting Items for Systematic Review 
(PRISMA). Research is carried out systematically through the appropriate stages of research. The Data provided are 
comprehensive, balanced and aimed at synthesizing relevant research results. Stages of systematic literature review 
research, among others, writing background, research objectives, formulating research questions, literature search, 
screening and selection of relevant articles, screening and selection of appropriate research articles, further analysis, 
synthesis of qualitative findings, and making Research reports. 
 
3. RESULTS AND DISCUSSION  

Systematic literature review is one of the research methods that aims to identify, analyze, evaluate all the results of 
previous studies. The results have been obtained in accordance with the stages of research that has been done.  

 
Formulate research questions  
The results of the formulation of research questions related to Artificial Intellegent algorithms for the detection of 

Tumor Diseases: systematic literature review which can be seen in Table 1. 
Chart 1. Research questions  

Code Research Questions Motivation 
RQ1 How is the development of Artificial 

intelligence algorithms for Tumor detection ? 
Identification of articles related to the 

development of Artificial Intellegent algorithms for 
the detection of Tumor Diseases 

RQ2 How to optimize Artificial intelligence 
algorithm for Tumor detection ? 

Identification of articles related to optimization 
of Artificial Intellegent algorithms for detection of 
Tumor Diseases 

Literature Search 
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Literature search is done on relevant articles by using keywords, i.e. algorithm, Artificial Intellegent, Tumor 
detection. Articles are collected from various databases, such as Scopus, Web of Science, and Researchgate (Publish or 
perish). The strategies used to search for articles are predefined inclusion and exclusion criteria. This aims to make a 
determination in finding the article you are looking for. 

Screening and selection of articles 
Screening and selection of articles using inclusion criteria to direct the search and selection of English-language 

research articles, full articles published in international journals from 2010-2023, which are indexed in the database, and 
have the theme of Artificial intelligence algorithms for the detection of Tumor Diseases . The results of screening and 
selection of articles using PRISMA chart obtained 145 articles from three databases, Pubmed, Web of Science, and Scopus 
(Figure 1). All articles (n= 145) are logged to Mendeley Desktop version 1.19.8, and articles that are duplicate, unqualified 
by automation tools, and deleted. In order, 21 articles were issued for several reasons mentioned in Figure 1. In the end, 64 
articles were proposed for review in the article script. The resource persons in charge of conducting the assessment are two 
reviewers who work independently. 

 
Figure 1.  Prism chart 
Data extraction, primary study quality test, and synthesis 
Data extraction aims to collect data in order to answer the research questions that have been set. The research quality 

test plays a role in determining the interpretation of the findings synthesis and drawing up the conclusions described. Data 
synthesis aims to collect evidence from selected studies to answer research questions. 

Discussion 
Article search on three databases has been successfully done and obtained 145 articles. The results of screening and 

selection of articles obtained 64 potential articles that have met the inclusion criteria. Theme Artificial Intellegent algorithm 
for Tumor Disease Detection. Used as the theme of the new statement of the meta-analysis on 64 articles. In this theme, 
the author discusses the development of Artificial intelligence algorithms for the detection of Tumor Diseases and 
optimization of Artificial intelligence algorithms for the detection of Tumor Diseases.   

Development of Artificial intelligence algorithms for Tumor Disease Detection 
Article search on three databases has been successfully conducted and obtained 145 articles. The results of screening 

and selection of articles obtained 64 potential articles that have met the inclusion criteria. The theme of Artificial Intellegent 
algorithms for Tumor Disease Detection: systematic Literature Review was used as a new statement theme of the meta-
analysis on 110 articles. In this theme, the author discusses the development of Artificial intelligence algorithms for the 
detection of Tumor Diseases and optimization of Artificial intelligence algorithms for the detection of Tumor Diseases. 
Begin by examining the tumor disease. The term tumor is more or less a synonym of the term neoplasm. The Tumor is a 
benign lump, microscopically and macroscopically the lump does not invade the surrounding tissue. The growth of benign 
tumors can be stopped through local surgical procedures so that patients can survive. Soft tissue tumors are tumors that are 
classified based on tissue derived from fat, neurovascular, and much more [37]. Some soft tissue tumors have an unknown 
derivation[38]; [39]; [40]; [41]. 

All tumor terms are simply defined as a swelling or clot, and sometimes the term “ true tumor” is used to distinguish 
neoplasms from other clots. Neoplasms can be distinguished by their properties, some are benign and some are malignant 
[42]; [43]. 

 Chart 1. Types of tumors based on tumor growth 
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Type Explanation 
Malignant tumor [44]; [45] Malignant tumors are also called cancer. Cancer can 

attack and even damage tissue and metastasize (movement 
or spread of cancer cells from organ to organ). 

Benign tumor[46] Benign tumors do not invade tissues and do not 
metastasize, but can grow large. Cancer is definitely a 
tumor but the tumor is not definitely cancer 

The cause of the occurrence of tumors according to [47] due to abnormal cell division. The difference in the nature 
of tumor cells depends on the magnitude of deviations in their shape and autonomous function in growth, their ability to 
infiltrate and cause metastasis. The causes of tumors or neoplasms are multifactor. There are several factors that are 
considered to be the cause of tumors, including [48]; [49]; [50] : 

a. Carcinogens 
b. Parasite 
c. Genetic factors 
d. Lifestyle factors 
e. Hormone factor 
f. Virus 
g. Air pollution 
h. Radiation coming from chemicals 
i. Hypersensitivity to drugs 
 
A Tumor is a disease process that begins when abnormal cells are altered by genetic mutations of cellular DNA [51]. 

DNA damage that causes increased activity, oncogenes, changes in genes that regulate apoptosis, and inactivation of tumor 
suppressor genes so that cells are encouraged to continue to proliferate, loss of control over cell proliferation, loss of the 
ability to stop the cell cycle, and the ability to apoptosis [52]; [53]; [54]. Cells that were normal then do not function and 
continue to grow and divide (replicate) to form millions of new cells, giving rise to lumps that form new tissue 
(tumors/neoplasms). Neoplasm cells receive energy mainly from anaerobes because the cell's ability to oxidize is reduced, 
despite having complete enzymes for oxidation. The abnormal cells then become parasites in the body, which occurs is 
phagocyte nutrition by these abnormal cells. This causes normal cells to lack nutrients.  

The intake of nutrients to the organs decreases and causes the metabolic processes in the body to increase and the 
intake of nutrients to decrease [55]; [56]; [57]; [58]. What happens is weakness, lethargy and fatigue. The mass of fibrosis 
tissue surrounds and defines the enveloping structure but does not invade it and cause swelling that compresses the pain 
nerves in the tissue and causes pain. The growing Tumor causes pressure on the organs around the abdomen [59]. 
Physiological functions may be impaired due to obstruction or suppression. An increasingly enlarged Tumor can stop 
intestinal motility, resulting in intestinal obstruction. These tumors can then press on the urethra and cause urethral 
obstruction leading to urinary retention. Other symptoms that can be found include : hematuria, dysuria, polakisuria, 
oliguria and anuria. When the tumor grows on the surface of the body, it can erode through the surface, breaking down the 
natural defenses of intact skin and mucous membranes and providing passage for microorganisms to enter [60]. Neoplastic 
cells divert nutrients for their own use, causing changes that reduce the patient's appetite[61]; [62]; [63]; [64]. In the early 
stages of the disease, changes in glucose metabolism lead to an increase in serum glucose levels, which produces negative 
feedback and results in anorexia (loss of appetite). In addition, the tumor secretes substances that decrease appetite by 
changing taste and smell, giving rise to an earlier feeling of fullness [65]; [66]. In many cases, rapid and unexplained weight 
loss is the first manifestation. 

When the fibrotic tissue mass invades other tissues, abnormal cells also infiltrate the surrounding tissue and gain 
access to lymph and blood vessels, through these blood vessels the cells can be carried to other areas of the body to form 
metastases (tumor spread)to other parts of the body. Metastases transmitted through blood or lymph allow new tumors to 
form in distant organs. The ability of tumors to metastasize by intravasation of malignant cells through the wall in the blood 
or lymph and into the blood circulation. One of them is to metastasize to the bone marrow, which causes hematopoiesis 
disorders [67]; [68]; [69]. Thus, the danger of tumor disease should be done immediately for the Prevention of tumor disease 
detection as early as possible. 

Chart 3. The main methods for detecting tumors 
The main methods of tumor detection Explanation 
Tumor markers Tumor marker detection is used for early monitoring 

of tumors from the perspective of Molecular Biology, 
which are prone to individual differences and certain 
benign diseases [70]; [71], only some types of cancer have 
specific markers, such as alpha-fetoprotein, tumor 
markers, liver cancer. 

Imaging Imaging methods of diagnosis are usually used only 
as auxiliary tools in clinical practice [72]. Since the 
imaging diagnosis method can only identify the shape and 
size of the tumor at an early stage, it cannot accurately 
identify benign and malignant tumors qualitatively, with a 
high ratio of false positives 
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Histopathology Histopathology is the" gold standard " for the 
clinical application of tumor diagnosis [73]; [74], which 
can be traced to 100 years ago. In this method, cell types 
and subtypes of cancer, both benign and malignant, as well 
as tumor stage can be known through tissue biopsy and cell 
scale for further tumor treatment 

The development of tumor disease detection has begun to be done with the use of Artificial Intellegent algorithms: 
A.Artificial intelligence with Raman spectroscopy  
Tumor Diagnosis Raman spectroscopy can be easily collected from the commercial instrument” Confocal Raman 

Microscope", which has been widely applied in tumor diagnosis. Data processing is essential for tumor diagnosis based on 
Raman spectroscopy[75]; [76]; [77]; [78]; [79]; [80]; [81]. The conventional method of spectrochemical analysis is to 
process the original Raman data through several simple algorithms and then output the results, manually identify the 
difference between the output data of normal samples and cancer samples, and assess the ownership of unknown samples, 
such as the main component. quadratic discriminant analysis (PCA), linear discrimination analysis (LDA), quadratic 
discriminant analysis (QDA), partial least squares (PLS),. This method has a great advantage in the processing of small 
sample data.  

As technology develops, the amount of data obtained increases significantly, making it difficult to calculate and 
extract subtle variations in complex hidden features from big data with conventional methods. Machine learning is a system 
that can independently obtain and integrate knowledge, find hidden features to significantly strengthen the difference 
between normal samples and cancer samples, and independently assess the affiliation of unknown samples, such as 
supporting vector machine (SVM), random forest (RF). [82]; [83]; [84], etc. Machine learning has been widely used in the 
field of biomedical photonics. In addition, AI is a kind of computational model that abstracts the neural network of the 
human brain from the perspective of information processing. It has the characteristics of nonlinear, indefinite, strong 
adaptability and fault tolerance. In contrast, non-AI methods primarily start from the data itself, extract features through 
Matrix transformations and other methods, and lastly perform classification and regression through modeling. In this 
chapter, we first introduce conventional procedures in tumor diagnosis based on Raman spectroscopy, and then focus on 
the application of AI in tumor diagnosis. 

 
 
Figure 2.  Sample preparation for tumor diagnosis by Raman spectroscopy (a) white light micrograph of stained and 

uncolored sections of frozen healthy breast tissue ; (b) Raman spectra of human body fluids (plasma, serum, urine, saliva) 
to identify cancer; (c) cryo transmission electron microscope images of EV). 
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Gambar 3. Multivariate statistical analysis for tumor diagnosis by Raman spectroscopy (a) PCA analysis result of 

tumoral tissue and healthy margin; b) PCA-LDA analysis result of breast cancer; c) PLS-DA analysis result of different 
cancers; d) PLS-LDA analysis result of oral cancer; e) PCA-QDA analysis result of meningiomas; f ) GA-QDA analysis 
result of esophageal cancer.) 

 
Figure 4. Multivariate statistical analysis for tumor diagnosis by Raman spectroscopy, PCA analysis results of tumor 

tissue and healthy margins ; b PCA-LDA analysis results of breast cancer ; c PLS-DA analysis results of various types of 
cancer ; d PLS-LDA analysis results of oral cancer ; e  
PCA-QDA meningioma analysis results; f GA-QDA esophageal cancer analysis results. 

 
 
Figure 5. AI methods for tumor diagnosis with Raman spectroscopy a) accuracy of classification of bladder cancer 

cells of different levels from 11 classifiers; b) three classical CNN model structures (AlexNet, ResNet and GoogLeNet) for 
the diagnosis of gliomas; c) RNN model structures for the diagnosis of lung cancer and gliomas; d) conversion of Raman 
spectral signals into 2D Raman spectrograms ; e) Raman coding numbers. 

B. Artificial intelligence with SERS 
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SERS can significantly improve the sample detection signal, tumor diagnosis methods based on SERS are widely 
used to detect small molecules such as cells and biomarkers, so the processing of collected Raman signals is often used for 
calibration of detection limits. Of course, some Raman signals are used for classification diagnosis, where researchers 
usually use multivariate statistical methods for classification. Nevertheless, artificial intelligence methods also provide 
unique methods for classification diagnosis in order to increase accuracy, such as breast cancer [85], tumors [86]. For ML 
methods in general, SVM is the most widely used classification method [87]. 

 [88], using urinary SERS combined with SVM methods to identify liver cirrhosis (88.9% sensitivity, 83.3% 
specificity, and 85.9% accuracy) and hepatocellular carcinoma (85.5% sensitivity, 84.0% specificity, and 84.8% accuracy), 
while [89]; [90], also applied SERS technique combined with SVM to identify and dissect non-small cell lung cancer 
(NSCLC) and small cell lung cancer (SCLC) cells from normal cells including blood cells and immortalized lung cells, 
thus achieving 98.8% classification accuracy between NSCLC cells and normal cells and achieving 100% accuracy in the 
classification of SCLC cells and normal cells, as well as SCLC cells and NSCLC cells [91]; [92], except SVM method. 
[93], applied the classification tree method to the analysis of EVs biomarker expression levels in pancreatic cancer, chronic 
pancreatitis, and normal control individuals, measuring sensitivity and specificity by 0.95 and 0.96, respectively. . In 
addition, [94], differentiating EVs isolated from different ovarian cancer cell lines by machine learning methods based on 
logistic regression with accuracy, sensitivity, and specificity. 

 
Figure 6. AI method for tumor diagnosis with SERS a)3D classification accuracy map for SVM model; b) EVs 

biomarker expression level classification tree analysis; c) residual tissue classification results of various tumor cells and 
blood cells; d) CNN classifier results from an independent test data set to recognize serum SERS Spectra. The development 
of artificial intelligence algorithms for tumor detection described above is increasingly progressing. With the help of 
Artificial intelligence algorithms for Tumor detection. 

 
Optimization of artificial Intellegent algorithm for Tumor Disease Detection 
With the advancement of artificial intelligence, machine learning (ML) has been applied in detectors based on Raman 

spectroscopy with higher accuracy. Here, conventional ML, SVM, RF methods, have been producing high accuracy for 
many years. Recently, deep learning, one of the branches of machine learning, has achieved better accuracy for tumor 
detection. For the optimization of Artificial Intellegent algorithms for the detection of Tumor Diseases, performing new 
data processing methods such as artificial intelligence can be selected to provide the accuracy of classification and 
diagnosis, exploration of detection limits is a very important aspect in the diagnosis of tumors based on SERS [9]. Finding 
an improved and suitable nanoparticle substrate can therefore significantly improve the original Raman signal. Appropriate 
data processing methods should be selected for further examination of tumor samples in order to achieve an accurate 
diagnosis of tumor subtypes [95]; [96]; [97]. the key to tumor diagnosis based on SERS is to find an improved and suitable 
nanoparticle substrate so as to significantly improve the original Raman signal. Because the original Raman signal is weak, 
the difference between the normal sample and the cancer sample will become larger after the increase. Therefore, the 
exploration of detection limits is a very important aspect in the diagnosis of tumors based on SERS [98].  

On the contrary, due to the improvement of the signals carried by SERS technology, the processing of classification 
data and diagnosis of tumors based on SERS has become easier, and multivariate statistical methods are often used to 
distinguish them. However, although multivariate statistical methods have achieved high classification accuracy, but from 
the data processing of SERS-based tumor diagnosis methods, classification accuracy can still be improved, especially if 
artificial intelligence methods are used for data processing and classification, which has been proven by some literature. In 
fact, there is still relatively little literature on this diagnostic method using artificial intelligence [99]; [100]; [101]; [102]. 
In the future, the diagnosis of tumors based on SERS should begin from two aspects: signal enhancement and classification 
diagnosis[103]; [104]; [105]. On the one hand, more suitable SERS substrates with a greater increase in signal intensity 
should be sought from the perspective of biocompatibility and spatial distribution. On the other hand, for tumor 
classification, new data processing methods such as artificial intelligence can be selected to provide classification and 
diagnosis accuracy [106]; [107]; [108]. 

It is very important to know the limitations of the model in accurately classifying certain images. One of the main 
challenges we encountered was the misclassification of images due to their low resolution and unclear characteristics. These 
factors have a significant impact on the model's ability to extract meaningful features and patterns for accurate 
classification. The lack of clarity and fine detail in low-resolution images creates difficulties for models in capturing 
important discriminatory information [109]; [110]. As a result, the model may have difficulty classifying the image, leading 
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to misidentification. While efforts have been made to optimize model performance, including fine-tuning the architecture 
and adjusting parameters, our current approach cannot fully address the inherent limitations posed by low resolution and 
unclear image quality. To overcome the inherent limitations brought about by low resolution and unclear image quality. 
Overcoming these limitations requires further research and potential improvements in pre-processing techniques or 
considering alternative approaches specifically designed to handle low-resolution or indistinct images. 
4. CONCLUSION 

A Tumor is a lump or group of abnormal cells with a dense consistency that can form in any part of the body. This 
lump occurs because of changes in the growth of cells in the body that takes place very quickly. Tumors or neoplasms are 
often associated with cancer. Early detection and diagnosis of tumors is essential to take adequate preventive measures, as 
is the case with most cancers. On the other hand, artificial intelligence (AI) has grown exponentially, and AI optimization 
for tumor detection must continue to be improved even in complex environments such as medicine in order to reduce 
mortality from tumor Diseases. 
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