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Abstract 

The implant dentistry area has expanded rapidly in recent years. Genotoxicity  has gained widespread acceptance as an 

important and useful indicator of carcinogenicity. A variety of assays can assess genotoxicity, including those that assess genetic 

damage, DNA repair capacity, metaphase chromosomal aberrations, micronuclei, and sister chromatid exchanges.The purpose 

of this study was to provide an awareness and to analyse about genotoxicity induced by dental implants among various dental 

students.A Questionnaire was prepared and circulated among Dental students among various dental colleges. There were 

about 300 dental students who attended the survey.  The data was collected and analysed and evaluated.About 89% of the 

students were aware about the genotoxicity induced by implants.Majority of the students were about the genotoxicity induced 

by implants. 
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INTRODUCTION 

In recent years, the field of implant dentistry has grown quickly. A great number of studies were based 

on the realisation that oral implants may achieve high success rates. The discovery that titanium is a 

biocompatible material prompted some researchers to investigate its surface features, including 

chemical composition, micro- and macrostructure, contamination, cleanliness, and surface aspects of 

biomolecule interaction.(1),(2) 

 

Although titanium is preferable to previously utilised implant materials, titanium implants emit metal 

ions into surrounding tissues that can produce a corrosion zone limiting direct bone to implant 
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contact(3,4). These disadvantages reduce the clinical success rate of pure titanium implants and 

highlight the need for further improvement (5). Furthermore, metal release from titanium devices to 

neighbouring tissues such as bone, muscles, and soft tissue, as well as increased metal concentration in 

parenchymal organs such as the lungs, liver, and spleen, are causes for concern.(6). 

 

         However, due to the lack of clinical evidence for cytotoxicity in most investigations and the 

accumulation of metal concentration in the organism, this condition is ascribed only a minor biological 

significance.(7,8). As a result, further biocompatibility evidence is required to assess all of these 

chemicals' dangers. Indeed, the limited data on titanium devices' genotoxicity appears to be insufficient. 

 

        In addition to the basic biocompatibility testing, genotoxicity assays are of particular significance, as 

genotoxicity has acquired widespread acceptance as an essential and valuable indicator of 

carcinogenicity . This is due to the fact that these assays can detect a cancer triggering event. Genetic 

damage, DNA repair capability, metaphase chromosomal abnormalities, micronuclei, and sister 

chromatid exchanges are among the techniques that can currently be used to measure genotoxicity.(9) 

 

Genotoxicity is the capacity of an agent to produce damage in the DNA molecule. Considering the strong 

evidence for a relationship between genetic damage and carcinogenesis, evaluation of genotoxicity 

induced by dental materials is necessary for elucidating the true health risks to patients and 

professionals (10–12). Our team has extensive knowledge and research experience  that has translate 

into high quality publications(13–24).The purpose of this study was to provide an awareness and to 

analyse about genotoxicity induced by dental implants among various dental students. 

 

MATERIALS AND METHODS  

This  study  was done by circulating a Questionnaire with 15 questions.  It was Circulated among dental 

students of various dental colleges. The study population  included  patients  with  age  ranging between 

17 - 25years.  The  study  sample  included  both  male  and female gender, predominantly south indians. 

The  study  population  was  300  Dental students.. The  necessary data  such  as  age,  gender,  was  

recorded.  Incomplete  filled Survey records  were excluded. Data  was  recorded  in  Microsoft  Excel  

and exported  to  the  statistical  package  of  social  science  for windows  (SPSS)  and  subjected  to  

statistical  analysis. Chi square tests are used for comparison of groups.  
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RESULTS 

Graph 1 

 

Graph 1 : Represents the Gender population among the dental students. Pink represents  the 

percentage of females, yellow represents the percentage of males. Here there are about 55.8% females 

and 44.1% males. 

Graph 2 : 
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Graph 2 shows the percentage of students who are aware about the term implant. In the graph, blue 

represents awareness of implants. Here 100% of the population are aware of the term implant. 

Graph 3 : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3 : Represents how many dental students have placed implants. Here green represents yes that 

they have placed and pink represents they have not placed implants yet. From the graph it is  

seen that 40% of the students have placed and 60% of the students have not placed. 

Graph 4: 
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Graph 4 shows how many have considered or suggested implant as an option for replacement. It shows 

that  82.6% of students have considered and only 17% have not. Here yellow represents they have and 

black represents they have not suggested implant as an option.  

 

Graph 5 : Shows how many are aware about the side effects of genotoxicity due to implants. Here 

92.31% are aware that it causes harm and 7.8% say it does not cause any side effects. 

 

Graph 6 : 
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Graph 6 : represents how many dental students are aware that genotoxicity leads to cancer. Here green 

represents awareness and black no awareness. From the graph it is seen 60% of the students are aware 

and 40% are not aware. 

Graph 7 : 

 

Graph 7 :  Represents how many are aware that genotoxicity induced implants leads to cancer. It shows 

that 75% of the dental students are aware and 25% of the dental students are not aware. Red shows 

awareness and pink shows no awareness. 

 

Graph 8 : 
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Graph 8 : Shows the total awareness on genotoxicity induced implants. It shows that 96.6% of the 

population are aware and 3.3% are not aware.Here blue indicates awareness and pink represents no 

awareness. 

 

       The above given results show the awareness of the students about the genotoxicity induced by 

implants. On statistical analysis it was found that there were about 55.8% females and 44.1% males 

(Graph 1). 100% of the population are aware about the term implant (graph 2). 40% of the population 

have placed implants and 60% have not placed implants (graph 3). 82.6% of them have considered 

implants as the best option for replacement and 17.3% have not considered (graph 4). The majority of 

the population (92.3%) are aware that implant causes genotoxicity and 7.69% are not aware of it (graph 

5). 60% of the population are aware that genotoxicity leads to cancer and 40% were not aware (graph 

6). 25% of the population  knows that genotoxicity induced implant causes severe effects and 75% 

knows that it is moderate (graph 7). After the total analysis with several questions it is statistically found 

that 96.67% of the population are aware about the genotoxicity induced by implants and only 3.33% are 

not aware of it (graph 8).  
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DISCUSSION : 

The ability of an agent to cause harm to the DNA molecule is known as genotoxicity. Given the 

significant evidence for a link between genetic harm and carcinogenesis, determining the genuine health 

hazards to patients and professionals requires a thorough examination of genotoxicity caused by dental 

materials. There was some evidence of genotoxicity in all published data, particularly in relation to tooth 

bleaching, restorative materials, and endodontic chemicals.(25).  

 

Titanium (Ti) is the most extensively utilised material for dental implants at the moment. Changes in the 

surface of commercial pure Ti can influence the functional response of cells, making it a crucial aspect in 

the implant's success. Untreated titanium causes DNA damage, chromosomal aberration, and 

micronuclei, according to certain research, leading to genotoxicity. Increased surface roughness and 

alterations in titanium oxide layer thickness were blamed for these findings. Despite this, in vitro, Ti 

alloy (Ti-6Al-4V) was neither cytotoxic nor genotoxic. When matched controls were compared to 

patients with dental implants, in vivo investigations found no significant variations in micronucleus 

frequency. Sister chromatid exchange was observed to be more common in patients treated with nickel-

chromium intermaxillary fixation devices than in those treated with Ti miniplates. 

 

Metal ions are released from implants due to corrosion, and when other metals utilised in the oral cavity 

for a variety of restoration types coexist in the mouth, the danger of ion release due to corrosion 

increases significantly. Biological consequences might occur in a variety of ways, according to the 

literature. Hypersensitivity can occur as a result of being exposed to Ti particles discharged by the 

implant, and bone involvement can occur as a result of Ti particles accumulating in bone tissue. This may 

have a detrimental effect on the nuclear factor B ligand receptor activator and osteoprotegerin, both of 

which are required for osteoclast activation, inhibiting osteoblasts and causing bone resorption. 

Titanium can also make gingival epithelial cells more susceptible to microbes, leading to an increase in 

monocyte infiltration and inflammation. 

 

Cases of malignancy around dental implants have also been reported in the literature. It is important to 

note that TiO2 has been designated as a potential carcinogen in humans by the International Agency for 

Cancer Research. Heavy metals can cause damage to DNA by interacting directly with it. Increased 

inflammatory response, impairment of cellular antioxidant systems, increased lipid peroxidation, and 

inhibition of DNA repair are some of the side effects; all of these can contribute to or encourage DNA 

https://paperpile.com/c/1dKt5S/xPk4


Nat. Volatiles & Essent. Oils, 2021; 8(4): 7140-7152 

 

7148 
 

mutations. Nonetheless, multiple studies have proven that titanium, its alloys, and other heavy metals 

have no harmful effects on tissues and organs. The oral mucosa acts as a physical barrier to noxious 

compounds that could be converted into cytotoxic products or possibly reactive mutagenics if they enter 

the body. Genetic instability can result from an accumulation of genomic damage, which can show as 

chromosomal abnormalities. 

 

               The above results show that many of them are aware about genotoxicity induced implants.In 

another similar article shows that there is awareness among the dentists in Canada (26,27). The 

increasing rate in development of novel materials with applications in the dental field has led to an 

increased consciousness of the biological risks and tempting restrictions of these materials. 

CONCLUSION : 

Thus, within the limitations of the study it shows that 97% of the population are aware about the 

genotoxicity induced implants.  The biocompatibility of a biomaterial used for the replacement or filling 

of biological tissue such as teeth always had a high concern within the health care disciplines for 

patients.   
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