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Because the malignancy system has been poorly planned thus far, oxidative pressure has been emphatically linked to carcinogenesis. 

The Fuzzy Expert System (FES) was used in this study to assess the oxidative pressure-related cancer risk of potentially life-

threatening oral disorders. The serum data of twenty patients with potentially malignant oral disorders were used for this purpose. 

This data was fed into FES, which generated the 20 rules based on the knowledge system. Following that, the risk of Oral Cancer 

(OC) was assessed on a scale of 0 to 100. Following a thorough examination, this study advocates that the current methodology might 

be castoff as a primary assistance in OC transmission and to create upcoming health decisions in hypothetically malicious oral tissues. 
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1. INTRODUCTION 
In India, most of the workers are using tobacco pan masala it is main source of the OCR. Over Eastern Europe (EU) has 

a high incidence of OC, which is the seventh most common cancer in the EU [1]. Squamous cell carcinomas account for 

more than 80% of mouth malignancies and are caused by oral potentially malignant conditions [2]. Although 

carcinogenesis has been extensively studied in recent decades, its prognostic accuracy has not improved [3]. Therefore, 

the therapy of this disease could perhaps be improved by their initial analysis, effective transmission, besides calculation 

of the cancerization hazard. Large amounts of information are necessary for any choice. 

 

Different patients may experience the condition in varying degrees of intensity. Certain statistics have uncertainties, the 

majority of which are provided by the patients. A clinician would find it challenging to analyse such a large amount of 

data; thus, it would be computerized and used wisely. Conservative algebraic techniques remained used, although they 

are time-consuming and not appropriate in every situation [4]. Following revelation to hazards, an extensive series of 

metabolic variations, epigenetic and genomic take place during carcinogenesis, and many components are involved [5]. 

The term "fuzzy" set, which was first used in 1965, refers to a subset of fuzzy logic that is utilised in mathematics and 

systems theory. A fuzzy set represents an entirely different approach to the traditional understanding of set and its 

components, wherein an presence is whichever one of the set's components or not. More specifically, there is a wide 

variety of transient, continuous situations between the elements' membership and non-membership that are distinguished 

by values that represent their varying degrees of membership [6,7]. In its most basic form, fuzzy logic stretches the 

true/false dichotomy to encompass a variety of notches of fact responses in between. The FL, which introduces partial 

truths, is more applicable in medicine, since diagnosis necessitates complicated data with multiple levels of uncertainty 

and imprecision [8, 9]. 

 

Artificial intelligence (AI)-based prediction is a compelling alternative to the current prediction technologies. This 

methodology, known as machine learning, is based on the capacity for pattern recognition and generalisation that is 

similar to that of humans. Machine learning algorithms developed and applied by researchers have shown to be quite 

useful. Many studies advocate the usage of AI in treatment, complete a focus on cancer in particular. Most of them 

recognise, categorise, find, or discriminate tumours, whereas only a handful forecast or diagnose cancer [10-12], FES is 

also used with different authors for diagnoses the cancer and other health issues [13-17]. Other applications of FL are 

used for solve other problem in stock market and health care [18, 19]. Being able to introduce language words that are 

simpler for human users to grasp and communicate with into the decision-making process using this machine algorithm 

is a significant benefit that can stand alone as a justification for using fuzzy logic in medicine [20, 21]. The Neuro-Fuzzy 

is also used to solve industrial related problem [26]. Many authors have used the mathematical modelling in different 
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sector [27-36].  Keeping all the things in mind this study tries to integrate the FES in MATLAB2014a for diagnosis the 

OCR. 

 

2. DATA AND METHODOLOGY 
For this study, the 20 patients’ data have been used form Prabhat hospital in Gurugram city, Haryana.  A sample of 

venous blood (5 ml) was taken, then it was instantly centrifugated at a speed of 3500 rpm. After processing, the resultant 

serum was frozen and stored until two biological variables were determined. For this study, two type of data has been 

used for generating the FIS knowledge base. 

The roles are as follows: 

i. DONORS PROTONS (DP) (30.5000; 58.2000) [inhabitation in percentage] 

ii. MDA (1.2000; 12.000) (nmol/ml) (Based on previous studies). 

Both data collected based on the previous studies. The input and output parameter has been shown in Fig. 1. The 

measured standards of the blood serum variales (MDA and DP, correspondingly) in individuals with possibly malignant 

conditions of the mouth were used to determine the intervals. We developed membership functions to translate the 

numerical data of the inputs to the linguistic terms (LT), and introduced LT into the decision-making process: 

iii. Determining the LT connected to each input value. 

 

 
Fig. 1: (a) Input and output parameter of FIS, (b) FIS rules based on the IF-THEN combination 

 

In order to evaluate the values in the input data and assign values to the output based on a set of rules, we used FIS. The 

multi-standards knowledge base system used to calculate OCR was put into practise using the methods below. Using the 

MATLAB2014a tool, fuzzy logic has been used for health care and risk analysis [22]. As a fuzzy association between 

knowledge about the state of the cycle to be controlled and the control action, fuzzy logic control addresses the 

estimation for measure control. An unexpected statement between a fuzzy input parameter X and a fuzzy output 

parameter Y is the encapsulation of fuzzy control estimations. An explanation of the phonetic ramifications, such as X 

implies Y, is used to express this (X condition denotes condition B). This might be expressed as IF X THEN Y. This 

verbalization is equivalent to the association obtained from Cartesian expansion, such as R=XxY, IF X THEN Y. 

 

The output values are also in LT association. For fuzzy rule generated by the using Mamdani Method (Fig. 1a). To 

contest the several LT then produce the outputs, a total of 16 knowledge base rules are developed. The IF-THEN rule 

states that the risk of acquiring cancer is increased IF MDA is increased and DP is decreased (Fig. 1b). Before any 

investigation was carried out, all of the patients provided their informed consent. 

 

3. RESULTS AND DISCUSSION 
The MDA and DP input numerical values were introduced into the system during the deployment of the multi-standards 

knowledge decision base system, which led to the calculation the risk of OC in the term of numerical value. If-then rules 

were used to map the relationship between inputs and outputs: if MDA is up and DP is lowered, the risk of cancer is 
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raised. We formulated the guidelines because oral cancer patients had higher blood oxidative stress and lower serum 

total antioxidant capacity than people with potentially malignant diseases of the mouth [23-25]. 

 

The OCR has been computed for the various scenarios after constructing the fuzzy rules. If the patent's MDA of 9 

nmol/ml and the 20% inhibition of DP are taken into account, the OCR is high (70.7%) as shown in Fig. 2a. It is 

abundantly obvious that if MDA is high and DP is low, there is a substantial risk of OC; other study has shown 

comparable findings [26]. When DP is strong (58 percent inhibition) and MDA is low (2 nmol/ml) (Fig. 2b), the risk 

factor for oral cancer is lower (26.3%), according to another study conducted in Iran [26]. 

 

By taking into account various LT of MDA and DP, we estimated the OCR for 100 examples in Table 1. The highest 

OCR value is correlated with the maximum charge of MDA and the deepest charge of DP in the difference pitches. The 

lowest MDA charge corresponding to the largest DP value also has the lowest OCR value (Table 1). The system creates 

a risk value for each value in the variation fields (Table 1). 

 

On a scale of 1 to 100, the risk of developing cancer has a value of 43.80% when MDA is measured small (1.50 

nmol/ml) has shown in Table 1, and DP measured low value of 36.50 inhibition percent, then OC risk is slightly 

medium. This study has considered nearly hundred cases in different condition for calculate the OCR. It has observed 

that if MDA is high and DP is less then OCR is high. 

 

The three-dimension diagram of LT of OCR has shown in Fig. 3. A result of the output value's dependence on the input 

values. Red represents a higher level of OCR than blue due to increasing MDA and decreased DP, which are both 

indicated by the colour. The OCR varies to less to high when MDA varies from less to high and DP is varying high to 

low. 

 

 
Fig. 2: (a) Analysis of OCR at MDA=9 (nmol/ml) and DP =20 (inhibition %), (b) Analysis of OCR at MDA=2 

(nmol/ml) and DP =58 (inhibition %) 

 

Table 1: Risk assessment with different input parameters 
S.N. MDA 

(nmol/ml) 

DP 

(inhibition %) 

OCR (%) 

1 1.50 36.50 43.80 

2 2.10 38.50 50.30 

3 2.54 57.50 26.40 

4 3.50 32.00 85.70 

5 3.90 33.67 81.50 

6 4.30 40.60 66.00 

---- ----------- ------------------------ ---------------------------- 

56 6.80 52.60 34.10 

57 8.62 20.00 68.40 

58 9.60 39.89 74.20 

------ ----------- --------------------------- ----------------------------- 

84 11.00 38.50 75.10 

------ --------- --------------------------- ----------------------------- 

99 2.11 58.64 26.37 

100 1.63 62.50 26.40 
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Fig. 3: Three-dimension representation of OCR 

 

It is clearly seen in this figure when MDA is 1 nmol/ml and DP is 56 % of inhibition then OCR is nearby 25% that is 

similar to the other study done in Iran [26].  After integrating many cases with different condition this study can suggest 

that if MDA is less and DP is high then risk factor of OCR is less.  A result of the output value's dependence on the 

input values. 

 

4. CONCLUSION 
This study, suggest using FES in the current experiment to assess the risk of oral cancer associated with oxidative stress. 

A Knowledge base decision making care arrangement that could use information provided input from the user's, provide 

a response has been developed by us (output). FES in specific offers the benefit of permitting the routine of confusing 

principles as input information untrustworthy towards further procedures, as well as promoting a relationship between 

the illness parameters' numerical values and linguistic phrases, calmer for the user to procedure. A more advanced 

computerised decision support system can incorporate the knowledge base decision-making assistance system that we 

have proposed. We believe that a computer system with an intuitive user interface that estimates the CR of oral 

potentially malignant disorders using initial and/or sole minimally bellicose selection (fluid or saliva) indicators can be a 

significant clinicians' aid in screening and making future medical decisions. This study advocate that this algorithm may 

be used by doctors for better diagnosis the OCR and it could be modified with using hybrid techniques with other 

modelling system. 
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