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       Abstract 

 

       Objective: Noise is one of the issues brought on by modern technologies. Because of the technology they 

employ, some occupational groups are more affected by noise. The COVID-19 pandemic has caused significant 

changes in healthcare around the world, such as dental clinics and prosthodontic laboratories were also affected by this 

change. The working circumstances in prosthodontic dental clinic and prosthodontic laboratories underwent numerous 

adjustments included reducing the number of patients, tightening hygiene protocols and obediencing distance rules 

during the pandemic process. However, some factors, such as individual noise exposure, are still overlooked or not 

sufficiently taken into account. This study was conducted during post COVID-19 pandemic in a faculty prosthodontic 

clinic and laboratory to assess the individual noise sensitivity of academician dentists, dentistry interns, and laboratory 

technicians to see if the levels of noise were significant enough to pose a health danger. 

      Materials and Methods: In February-March 2023, a noise assessment was conducted to evaluate the noise levels 

in a faculty prosthodontic clinic and a single dental laboratory. During 8-hour work periods, five specific sound level 

meters (Cesva DC 112, Spain) were put on the collars of academician dentists, dentistry interns, and laboratory 

technicians to assess individual noise sensitivity. 

       Results: This study involves 74 persons, including 4 academician dentists, 60 dentistry interns, and 10 laboratory 

technicians. In terms of Leq and Lex-8 hour noise sensitivity, there was a statistically significant difference between 

the groups (p<0.05). The average maximum (Leq) sound level among academician dentists was 73.50±0.67 decibels, 

75.14±3.41 decibels for dentistry interns, and 84.64±9.12 decibels for laboratory technicians. 

       Conclusion: Working in areas divided by screens with clinical regulations after the COVID-19 pandemic has 

relatively reduced  individual noise exposure that were slightly below the occupational exposure limits (85dBA) for 

academician dentists, dentistry interns, excluding dental technicians who were exposed to noise levels, suggesting that 

they are at risk for hearing impairment. Additional measures are recommended for these groups working in the 

prosthodontic clinic. 

 

 

                                                                                 Research Article (HRU Int J Dent Oral Res 2023; 3(2): 65-69 

 

       Keywords: Noise exposure evaluation, Noise in a dental laboratory, Noise in a prosthodontic clinic, Health and 

safety, Risk assessment, Post Covid-19 Pandemic. 
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       Introduction 

        

       Noise is defined as an uncomfortable and unwanted 

sound, and it is the product of sound waves consisting of 

rapid vibrations in the air. Dentists and dental laboratory 

technicians are exposed to the noise in the working 

environment throughout the day. The resulting noise 

affects dentists, dental laboratory technicians and the 

efficiency of the work when conducting noise-generating 

operations such as tooth preparations, model trimming, 

operating with a micromotor. As the exposure level 

increases and the duration is extended, noise can cause 

temporary or permanent loss of hearing (1,2). 

       Although the exposure to workplace noise was 

below the limit, the detrimental effects of working 

performance, physiological and psychological conditions 

and a self-reported state of health on people in the area 

would be caused by poor noise quality. It was also found 

that the negative symptoms of sleep disorders, 

exhaustion, headache, frustration, discontent with life, 

hypertensive heart disease, and tinnitus were correlated 

with exposure to noise (3–5). 

       The unit of measure for noise or sound intensity is 

decibels (dB). The lowest sound that the human ear can 

hear is called the "hearing threshold". The hearing 

threshold sound intensity is 0 (zero) dB. "Pain threshold" 

indicates the value that the ear can not withstand greater 

sound intensity, which is 140 dB (4,6). 

       The exposure action and exposure limit values for 

workers are seen in the Noise Legislation*, which came 

into force when it was published in Official Gazette No. 

28721 and 28 July 2013, respectively (7) (Table 1).  

 
Table 1. Exposure limit values and exposure action 

values defined in the noise legislation 

 
Current levels of limits dBA/Leq dBC/Lpeak 

Lower exposure action 

values 

80 daily/weekly 135 daily/weekly 

Upper exposure action 

values 

85 daily/weekly 137 daily/weekly 

Legal limit 87 daily/weekly 140 daily/weekly 

“Three physical parameters used as risk predictors are 

added by noise legislation*: 

 

a) Peak sound intensity (L peak): refers to the peak value 

of the instantaneous noise pressure weighted by c-

frequency. 

b) Daily noise exposure level (Lex, 8h) (dBA re. 20 µPa): 

time-weighted average of noise exposure levels as 

specified by ISO 1999:1990 (International Organization 

for Standardization) for a nominal eight-hour working 

day. It includes all sounds, including impulsive noise, 

present at work. 

c) Weekly exposure level to noise (Lex, W): time-

weighted average daily exposure level to noise for a 

nominal week of five days of eight-hour working as 

specified by the ISO 1999:1990. 

       Minimum and maximum equivalent sound pressure 

level (Leq): defined as a steady constant noise level with 

total acoustic energy comparable to that of fluctuating 

concrete noise over a similar period of time” (8). 

       The Leq and L peak are measured simultaneously by 

most modern sound level meters and dosimeters. Noise 

measurements have been conducted in dental clinics and 

laboratories in various studies when dealing with 

different brand handpieces and different users in the 

same setting, and the noise level has been reported to be 

in the range of 60-99 decibels. The noise threshold value 

is stated to be similar to the risk of hearing loss (5,8–12).  

       The World Health Organization stated in the 

statement on hearing loss published in 2004 that noise 

below 25 dB will not cause any hearing impairment, 

noise between 26-40 dB may cause slight hearing 

impairment, 41-60 dB noise will cause moderate hearing 

impairment, 61-80 dB noise will cause severe hearing 

impairment, and 81 dB and above will cause profound 

hearing impairment including deafness (13). 

       Coronavirus disease (COVID-19), first identified in 

China in 2019, spread rapidly around the world and was 

accepted as a pandemic. Coronavirus 2 (SARS-CoV-2), 

which causes severe acute respiratory syndrome and 

causes Coronavirus disease (COVID-19), has spread to 

216 countries. The COVID-19 pandemic has posed a 

significant challenge to healthcare systems as it spread 

rapidly, exceeding hospital capacity, and putting 

healthcare workers at high risk of exposure. As part of 

the new infection control policies, to reduce the risk of 

exposure and transmission to COVID-19, prosthetic 

procedures were performed within a specific area, with 

the distance between patients divided by 2 m in all 

clinical settings. 

       When the literature is reviewed, it has been reported 

that there are a limited number of studies evaluating 

individual noise exposure in an 8-hour working day in 

the post-COVID-19 pandemic period. The purpose of 

this research is to measure the amount of individual noise 

produced in a prosthodontic dental clinic and laboratory 

during the post-pandemic period. 

       The null hypothesis was that there would be no 

differences in key parameters of Leq, Lex-8 hour and L 

peak values that affect the individual noise exposure 
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among academician dentists, dentistry interns and dental 

laboratory technicians. 

 

       Material and Methods 

 

       The ethical comitte of the Harran University granted 

the study the necessary ethical permission 

(HRU/23.02.26/23.01.2023). The respondents had to 

fulfill the following inclusion requirements in order to be 

qualified for participation. The following qualifications 

were working in a prosthodontic dental clinic throughout 

the study's defined time frame of February 2023 to 17 

March 2023, using prosthodontic dental services at the 

aforementioned clinics during the study, and giving 

informed consent to participate in the study by answering 

"Yes" were all inclusion criteria. 

       In a prosthodontic dental clinic and a laboratory, 

noise level tests were conducted. The level of noise was 

measured by a sound level meter with a microphone 

(Cesva DC 112, Spain). The sound level meter responds 

to sounds close to the human ear and provides an 

objective measurement of sound levels that can be 

replicated. The sound level is measured in decibels (dB) 

on the A-scale, which has been developed to simulate the 

reaction of the human ear to the harmful impact of noise 

and is therefore required to assess the risk of hearing loss 

worldwide. 4 academician dentists, 60 dentistry interns 

and 10 laboratory technicians were among the 

participants who voluntarily agreed to carry a sound level 

meter during working hours. Individual noise 

measurements were taken over 3 weeks with 5 noise 

level meters and individual exposure values were 

determined. 

       At the prosthodontic dental clinic, the sound level 

meter’s microphone was put on the academician dentist's 

and dentistry intern's collar at a distance of 15 cm from 

the ear. The noise level was similarly measured in the 

dental laboratory.  

       Before and after the noise exposure measurements, 

the sound level meters were calibrated. Over a 5-second 

interval, the noise was measured and the noise intensity 

in decibels was reported. 

       On the same day, 3 different values were obtained in 

noise measurements made according to task-based 

measurement strategy (Leq). At the same time intervals, 

L peak values were measured. As a result, Lex 8-hour 

personal exposure measurements were recorded. 

       The mean value of Leq (equivalent to the constant 

sound level at a particular time interval) and L (peak) 

(highest value) has been calculated and the total value 

has been registered. 

 

       Statistical Analysis 

 

       Using SPSS 20.0 (IBM Inc, Chicago, USA) with a 

significance level of 5 percent, the data were collected, 

tabulated and statistically analyzed. For numerical 

variables, descriptive statistics were described as mean 

±standard deviation and for categorical variables as 

frequency (percentage). 

       Compliance of numerical variables to normal 

distribution was checked by the Kolmogorov-Smirnov 

test. However, due to the insufficient number of 

observation in the academician and laboratory group, 

non-parametric comparison methods were used. Kruskal-

Wallis analysis and post hoc test were preferred for 

comparison of the groups. Significant comparison results 

are shown with the different letters. 

 

       Results 

 

       A total of 74 participants, including 4 academician 

dentists, 60 dentistry interns and 10 dental technicians 

participated in this study. Of the 74 participants, 42 

(56.8%) were women and 32 (43.2%) were men (Table 

2). 

 

Table 2. The number and percentage of distribution of 

participants 

 
Comparison Groups Number of Tested 

Subjects 

Percentage 

Academician Dentists 

Female(4) 5.41 

Male(0) 0 

Dentistry Interns 

Female(35) 47.30 

Male(25) 33.78 

Dental Laboratory 

Technicians 

Female(3) 4.05 

Male(7) 9.46 

Total 74 100.0 

 

       In terms of Leq and Lex 8 hour noise measurement 

data, a statistically significant difference was found 

between academician dentists and  dental laboratory 

technicians (p<0,001). Similarly, in terms of Leq and Lex 
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8 hour noise measurement data, a statistically significant 

difference was found between dentistry interns and 

laboratory technicians (p<0,001). 

 

Table 3. The mean, standard deviation (SD) values and 

results of one way ANOVA test for comparison of noise 

level among dentists, dentistry interns and dental 

laboratory technicians 

 
 Academician 

Dentists (n:4)  

Mean±SD                

(median; min-

max) 

Dentistry 

interns 

(n:60) 

Mean±SD             

(median; 

min-max) 

Dental 

Laboratory 

Technicians 

(n:10) 

Mean±SD                

(median; 

min-max) 

P 

Leq dBA 

73.50±0.67 a  
(73.40;72.93-

74.18) 

75.14±3.41 a               

(74.50; 72.43-

78.25) 

84.64±9.12 b  
(84.00; 75.83-

93.73) 

<0.001
* 

Lex 8 

hour 

73.68±1.09 a  
(73.45; 72.78-

74.80) 

75.26±3.40 a             

(74.75; 72.20-

78.55) 

84.84±9.27 b  
(84.00; 75.83-

93.85) 

<0.001
* 

L Peak 

120.10±2.80 a  
(120.60; 

117.18-122.45) 

126.01±8.10 

a  
(124.40; 

119.70-
132.18) 

131.00±14.66 

a  
(129.60; 

119.68-
140.70) 

<0.106 

*: Significant at P ≤ 0.05, Different superscripts are 

statistically significantly different 

Significant at 0,05 level according to Kruskal-Wallis 

pairwise test 

 

       The results displayed in Table 3 demonstrate that the 

average equivalent sound pressure level (Leq) recorded 

during measurement ranged between 73.50±0.67 dBA 

among academician dentists, 75.14±3.41 dBA among 

dentistry interns and 84.64±9.12 dBA among dental 

technicians, and the median of the Leq was ranged 

between 73.40-84.00 dBA. 

       During the 8-hour working period, the highest noise 

level was found to be 74.80 dBA among dentists, 78.55 

dBA among dentistry interns and 93.85 dBA among 

dental technicians. 

       Among the participants, academician dentists and 

dentistry interns measured values close to a noise 

exposure level of 85 dB, which is the allowable noise 

exposure limit during the 8-hour working period 

determined by the National Institute of Occupational 

Safety and Health, while values above the limit value 

were measured in the dental laboratory technicians 

group. 

 

       Discussion 

 

       This research was designed to determine personal 

sensitivity to dental device-generated noise and to take 

action if noise is detected above thresholds. Noise has 

been listed by the National Institute for Occupational 

Safety and Health as one of the leading causes of 

temporary or permanent hearing loss. The highest value 

for sensitivity to noise over an 8-hour working day has 

been recorded to be 85 dB. In dental clinics such as 

dental high-speed generators, Kilpatrick (3) suggested a 

range of sounds that could be dangerous to the hearing of 

dentists. The noise level in 89 dental clinics was 

calculated by Mojarad (10) et al. in a report. They found 

that in dental clinics, the highest sound level was 85.8 

dB. They concluded that the maximum level of noise in 

dental clinics is very close to the limit of hearing loss, 

often below the noise level that harms the human ear 

(85dB). 

       In the present research, the equipment (Cesva DC 

112, Spain) used to measure sound levels calculates the 

sound pressure level (in dB) by reflecting the ear's 

frequency response. This equipment calculates the 

measurement of A-weighted sound [dB(A)], the 

architecture of which mimics the human ear's reaction. 

Since human hearing responds to all frequencies 

differently, sound measured in frequency bands may be 

A-weighted or changed to account for the estimated 

frequency dependence of human hearing. The 

microphone of the sound level meter has been positioned 

15 cm away from the participant's ear in this research that 

responds to sound in the same way as the human ear and 

offers objective, reproducible measurement of sound 

levels (2,10). 

       Noise levels were measured at 76.6 dB in the dental 

clinic and 87.2 in the prosthodontic laboratory, according 

to results from a study conducted by Singh et al.(12). In 

comparison, Choosong et al. (13) obtained noise levels of 

58-66 dBA in one of the dental school in Thailand and 

concluded that this dental personnel were exposed to 

noise intensities lower than that causes hearing loss, but 

it can cause discomfort, conversation interruption and 

focus difficulty. Similar to these studies, in our study, 

noise levels were found to vary between 73.50 and 84.00 

dBA. 

       In the Burk & Neitzel noise research (5), using 

partial or full-shift Time-Weighted Average (TWA) 

dosimetry measurements on 46 individuals, Leq interval 

levels of 3.75 min were found to range from 63.6 to 

103.5 dBA. In the present research, 5-second interval Leq 

levels were ranged from 73.50±0.67 to 84.64±9.12 dBA. 

In the post-COVID-19-pandemic period, the difference in 
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the measurement distance and the procedures performed, 

the difference in the number of people participating in 

our sample, and the difference in the measurement time 

of exposure to noise may be the explanation for our 

results being different from this research. 

        Sampaio Fernandes and his colleagues (5), 

measured the noise levels of dental equipment only 

turned on and during cutting operations in the range of 

60-99 dB for dental student clinic and laboratory. The 

sound levels detected 73.68±1.09 dB for academician 

dentists and 84.84±9.27 dB for dental laboratory 

technicians in our study were similar to this study. 

       In this research, the personal noise exposure 

resulting in different clinical and laboratory work has 

been measured. The disparity in noise levels can be due 

to the use of different instruments for different periods of 

time in prosthodontic applications. 

       The level of noise exposure among academician 

dentists was slightly lower than among dentistry interns 

and significantly lower than laboratory technicians 

(p<0.01) because academician dentists used brand new 

turbines and rarely used the maximum speed of their 

handpieces during dental treatments. 

       The noise regulation published in 2003 in our 

country and the European legislation restricted exposure 

to everyday noise to 85 dB (4). During the Covid-19 

pandemic, working in areas divided by screens has 

relatively reduced the individual noise exposure of 

academician dentists and dentistry interns. According to 

the results of this research, the noise exposure of 

academician dentists, dentistry interns and dental 

laboratory technicians is below 85 dBA, but according to 

the article issued by the World Health Organization in 

2004, the academician dentists and dentistry intern 

groups are close to serious hearing risk values. The 

laboratory technician group is in danger of serious 

hearing loss and even deafness.  

 

       Conclusion 

 

       This research revealed that during post COVID-19 

pandemic, academician dentists, dentistry interns and 

dental laboratory technicians were exposed to noise 

values close to the noise values measured in previous 

studies during their dental practice, even when working 

in areas divided by screens. The null hypothesis was 

partially rejected because there was no statistically 

significant difference between the groups in L peak 

values (p<0.106). The average noise levels (standard 

deviation) (Leq) for academician dentists, dentistry 

interns and laboratory technicians were 73.50±0.67 dBA, 

75.14±3.41 dBA, 84.64±9.12 dBA respectively and Lex 

8 hour noise measurement values were evaluated for 

academician dentists, dentistry interns and laboratory 

technicians were 73.68±1.09 dBA, 75.26±3.40 dBA, 

84.84±9.27 dBA respectively (p<0.01). No significant 

differences were observed between academician dentists 

and dentistry interns across occupational groups, and 

noise levels were below the occupational exposure limits 

(85 dBA), but dental technicians were significantly close 

to the exposure threshold and therefore at risk for hearing 

loss. Laboratory workers were informed and warned 

about the use of hearing protection equipment. 
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  Abstract 

 

Objective: In this study, we aimed to evaluate the oral and dental health habits of pregnant women in the Central 

Anatolian region and their approaches to dental treatments. 

Methodology: This study was conducted in 293 randomly selected pregnant women who applied to the obstetrics and 

gynaecology outpatient clinic for pregnancy control and volunteered to participate in the study. The questionnaire was 

administered face-to-face after obtaining informed consent form from the pregnant women. The comparison of the 

answers to the questions according to age, education, and income was made with the chi-square test. The significance 

is p<0.05. 

Results: 120 (41%) of the pregnant women reported that they rarely brushed their teeth, while 281 (95.9%) reported 

that they did not have any additional oral hygiene habits. 218 (74.4%) of the pregnant women reported that they did 

not go to the dentist during pregnancy and 251 (85.7%) of the pregnant women did not refer them to the dentist by the 

obstetrician and gynaecologist. There was a significant difference between income and education in tooth brushing 

frequency (p<0.05). There is a statistical difference according to the income level and education level of answering 

questions correctly  about oral and dental health during pregnancy (p<0.05). The rate of going to the dentist and using 

dental floss while planning pregnancy was higher in the age group of 26-43 (p<0.05). 

Conclusion: In this study, it was determined that the oral and dental hygiene habits of the pregnant women were not 

sufficient and they avoided dental treatment. In addition, it was observed that gynaecologists and obstetricians did not 

sufficiently refer women and pregnant women to the dentist. Training must be organized for pregnant women in the 

region in terms of oral and dental health and dental treatments during pregnancy. 

              Research Article (HRU Int J Dent Oral Res 2023; 3(2): 70-78 

 
 Keywords: Pregnant, oral and dental health, dental treatment. 

       Introduction 

        

       Hormonal and physiological changes during 

pregnancy cause systemic effects as well as changes in 

the oral cavity (1). In healthy pregnancies, physiological 

changes in the mother increase the maternal susceptibility 

to infectious diseases, including periodontal diseases (2). 

In addition to physiological changes during pregnancy, 

factors such as hormonal changes, inadequate oral care, 

changes in diet, changes in oral PH, suppression of the 

immune system can also impair or worsen the mouth and 

teeth (3). With the increase of estrogen and progesterone 

during pregnancy, it causes inflammation changes in 

gingival tissues and microbiological changes in  

subgingival tissues(4). Gingival bleeding, swelling, 

redness and pain during pregnancy differ by the 

trimesters (5). When the periodontal status of pregnancy 

is evaluated according to the trimesters and postpartum, 

the plaque level does not change during pregnancy, but 

the gingival index is at the highest in the third trimester 

during pregnancy, but it decreases in the third month 

postpartum (6). Maternal oral health during pregnancy is 

associated with infant oral health (7).  

In the literature, it is reported that periodontal 

inflammation can be associated with negative pregnancy 

outcomes in the pregnant women such as preterm birth 

(8). Dental treatments and good oral care prior to and 

during pregnancy aim to provide an ideal oral health in 
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pregnant women (9). However, it is a well-known fact 

that preventive dental practices in developing countries 

such as Turkey are not a priority (10).  

It is important for pregnant women to have 

information about oral and dental hygiene to prevent 

negative pregnancy outcomes that may be caused by poor 

oral and dental health. The attitudes of gynaecologists 

and obstetricians also have an influence on the oral health 

behaviour of mothers. Keeping the maternal oral and 

dental health at an optimum level helps to protect the oral 

health of the mother and newborn. 

We aimed to examine oral hygiene habits and 

approaches to dental treatments during pregnancy in the 

Central Anatolia Region. 

 

Material and Method:  
 

This is a cross-sectional survey study. The study 

was obtained from the local ethics committee. (2023/10)  

The study was conducted with randomly selected 

pregnant women who applied to Niğde Ömer Halisdemir 

University Research Hospital Gynecology and Obstetrics 

Polyclinic for checkups during pregnancy and 

volunteered to participate in the study.  

The questionnaire was prepared by the specialist 

dentist (K.K.T) taking into account the existing literature 

(10). The questionnaire consists of questions about socio-

demographic characteristics, gestational age, oral hygiene 

habits, level of knowledge about oral-dental health and 

pregnancy outcomes, going to the dentist and referral to 

the dentist. (Table-1) The questionnaire was administered 

face-to-face after obtaining informed consent form from 

the pregnant women. 

 

Statistical analysis  
 

Jamovi (Version: 2.3.21) was used in the 

statistical analysis. The answers were analyzed using the 

descriptive statistics. The answers were compared by age, 

education and income with the chi-square test. The 

significance was p<0.05. 

 

 

 

 

 

 

 

 

 

 

 

Table-1: Survey 

1. Gender: ……… ………………………… 

2. Age: … ……… …………………………… 

3. Monthly income:… ………………………. 

…………. 

4. Gestational age:… 

………………………………………………… 

5. Are you brushing your teeth? 

A. Yes B. No 

6. Do you use dental floss? 

A. Yes B. No 

7. Do you use mouthwash? 

A. Yes B. No 

8. Do you smoke? 

A. Yes B. No 

9. Do you drink alcohol? 

A. Yes B. No 

10. Do you drink coffee often? 

A. Yes  B. No 

11. Do you know that cavities (tooth decay) and 

gum disease are caused by infection in the 

mouth? 

A. Yes B. No 

12. Do you think that poor oral health will have a 

negative effect on pregnancy? 

A. Yes B. No 

13. Do you think that poor oral health will have a 

negative effect on the baby? 

A. Yes B. No 

14. Did you go to the dentist during pregnancy? 

A. Yes B. No 

15. Do you have dental treatment during 

pregnancy? 

A. Yes B. No 

16. Did you go to the dentist while planning a 

pregnancy? 

A. Yes B. No 

17. Does bleeding gum increase during pregnancy? 

A. Yes B. No 

18. Do your gums bleed when brushing teeth after 

conception? 

A. Yes B. No 

       19. Has your gynecologist suggested you go to the dentist?                                                                                    

A. Yes B. No 
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 Result 

 

 The sociodemographic characteristics of the 

participants are given in Table 2. 218 (74.4%) of the 

pregnant women reported that they did not go to the 

dentist during pregnancy and 231 (78.8%) reported that 

they did not undergo dental treatment during pregnancy. 

On the other hand, 20 (6.8%) of the pregnant women 

reported that they went to the dentist while planning 

pregnancy but 251 (85.7%) reported that they were not 

referred by the gynaecologist and obstetrician to the 

dentist before pregnancy. (Table 2-3) 

 120 (41%) of pregnant women reported they 

rarely brush their teeth, 10 (3.4%) reported flossing and 

21 (7.2%) reported using mouthwash. 26 (8.9%) of the 

pregnant women were smokers. 197 (67.2%) of the 

pregnant women reported that caries and gum diseases 

were caused by mouth infection. 79 (27%) of the 

pregnant women believed that poor oral and dental health 

had a negative effect on the maternal and infant health. 

205 (70%) of the pregnant women reported that gingival 

bleeding increased during pregnancy. (Table 2-3) 

 
Table 2. Demographic characteristics of the participants  

Characteristic  N = 293  

Age range    

   16-25  118 (40%)  

   26-43  175 (60%)  

Monthly Income    

     <5000  164 (56%)  

      5000-10000  63 (22%)  

      >10000  66 (23%)  

Education level    

    Primary education  152 (52%)  

    High school  79 (27%)  

    University  62 (21%)  

Trimester    

    1st trimester  83 (28%)  

    2nd trimester  87 (30%)  

    3rd trimester   123 (42%)  

n (%)    

 

 There was a significant difference between the 

age groups in terms of flossing, frequent coffee 

consumption and going to the dentist while planning 

pregnancy (p<0.05). The group that used dental floss at 

the highest level and consumed coffee frequently and 

went to the dentist while planning pregnancy was the age 

group of 26-43. The lowest rate in all three factors was 

recorded in the age group of 16-25. No significant 

difference was found in terms of other questions 

(p>0.05). (Table 3) 

 There was a significant difference between 

incomes in tooth brushing frequency (p<0.05). Women in 

the income group of 10,000 TRY and above reported a 

considerably lower tooth brushing frequency compared 

to other groups and they formed the group with the 

highest tooth brushing frequency with twice a day. There 

was a significant difference in the answers given to the 

question "Do you know that caries (tooth decay) and gum 

diseases are caused by mouth infection" by income 

(p<0.05). Women in the income group of 10,000 TRY & 

above answered 'yes' to this question at a higher rate. 

There was a significant difference in the answers given to 

the question "Do you think poor oral health will have a 

negative effect on pregnancy" by income (p<0.05). 

Women in the income group of 5,000 TRY & below 

answered 'yes' to this question at a lower rate. There was 

a significant difference in the answers given to the 

question “Do you think poor oral health will have a  

negative effect on the baby?” by income (p<0.05). 

Women in the income group of 5,000 TRY & below 

answered 'yes' to this question at a lower rate. There was 

a significant difference in the answers given to the 

question “Did you go to the dentist when you were 

planning your pregnancy?” by income (p<0.05). Women 

in the income group of 10,000 TRY & above answered 

'yes' to this question at a higher rate. There was a 

significant difference in the answers given to the question 

“Does gingival bleeding increase during pregnancy?” and 

"Do your gums bleed when you brush your teeth after 

conception?" by income (p<0.05). Women in the income 

group of 5,000 TRY & below answered 'yes' to this 

question at a higher rate. No significant difference was 

found in the answers given to other questions by income 

(p>0.05) (Table 4). 

A significant difference was found in the tooth 

brushing frequency by the level of education (p<0.05). 

University graduates reported a considerably lower tooth 

brushing frequency compared to other groups, and they 

formed the group with the highest tooth brushing 

frequency with twice a day. There was also a significant 

difference in the use of dental floss and mouthwash 

(p<0.05). University graduates reported that they used 

dental floss and mouthwash at a higher level than those 

in the other groups.  
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Table 3. Comparison of the answers given to the survey questions about dentistry by age range 

 16-25 (N=18) 26-43 (N=175) Total (N=293) p value 

Toothbrushing Frequency    0.294 

    rarely 53 (44.9%) 67 (38.3%) 120 (41%)  

    one 39 (33.1%) 76 (43.4%) 115 (39.2%)  

    2 23 (19.5%) 30 (17.1%) 53 (18.1%)  

   >2 3 (2.5%) 2 (1.1%) 5 (1.7%)  

Do you use dental floss?    0.047* 

   Yes 1 (0.8%) 9 (5.1%) 10 (3.4%)  

   No 117 (99.2%) 166 (94.9%) 283 (96.6%)  

Do you use mouthwash?    0.501 

   Yes 7 (5.9%) 14 (8%) 21 (7.2%)  

   No 111 (94.1%) 161 (92%) 272 (92.8%)  

Do you smoke?    0.538 

   Yes 9 (7.6%) 17 (9.7%) 26 (8.9%)  

   No 109 (92.4%) 158 (90.3%) 267 (91.1%)  

Do you drink alcohol?    - 

   Yes 0 (0%) 0 (0%) 0 (0%)  

   No 118 (100%) 175 (100%) 293 (100%)  

Frequent coffee consumption    0.003* 

   Yes 14 (11.9%) 46 (26.3%) 60 (20.5%)  

   No 104 (88.1%) 129 (73.7%) 233 (79.5%)  

Do you know that cavities (tooth decay) and gum 

disease are caused by infection in the mouth? 

   0.670 

   Yes 81 (68.6%) 116 (66.3%) 197 (67.2%)  

   No 0 (0%) 1 (0.6%) 1 (0.3%)  

   I don't know 37 (31.4%) 58 (33.1%) 95 (32.4%)  

Do you think that poor oral health will have a 

negative effect on pregnancy? 

   0.849 

   Yes 31 (26.3%) 48 (27.4%) 79 (27%)  

   No 36 (30.5%) 48 (27.4%) 84 (28.7%)  

   I don't know 51 (43.2%) 79 (45.1%) 130 (44.4%)  

Do you think that poor oral health will have a 

negative effect on the baby? 

   0.849 

   Yes 31 (26.3%) 48 (27.4%) 79 (27%)  

   No 36 (30.5%) 48 (27.4%) 84 (28.7%)  

   I don't know 51 (43.2%) 79 (45.1%) 130 (44.4%)  

Did you go to the dentist during pregnancy?    0.624 

   Yes 32 (27.1%) 43 (24.6%) 75 (25.6%)  

   No 86 (72.9%) 132 (75.4%) 218 (74.4%)  

Do you have dental treatment during pregnancy?    0.777 

   Yes 24 (20.3%) 38 (21.7%) 62 (21.2%)  

   No 94 (79.7%) 137 (78.3%) 231 (78.8%)  

Did you go to the dentist while planning a 

pregnancy? 

   0.004* 

   Yes 2 (1.7%) 18 (10.3%) 20 (6.8%)  

   No 116 (98.3%) 157 (89.7%) 273 (93.2%)  

Does bleeding gum increase during pregnancy?    0.574 

   Yes 93 (78.8%) 133 (76%) 226 (77.1%)  

   No 25 (21.2%) 42 (24%) 67 (22.9%)  

Do your gums bleed when brushing teeth after 

conception? 

   0.371 

   Yes 86 (72.9%) 119 (68%) 205 (70%)  

   No 32 (27.1%) 56 (32%) 88 (30%)  

Has your gynecologist suggested you go to the 

dentist? 

   0.183 

   Yes 13 (11%) 29 (16.6%) 42 (14.3%)  

   No 105 (89%) 146 (83.4%) 251 (85.7%)  
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Table 4. Comparison of the answers given to the survey questions about dentistry according to income 

 <5000 (N=164) 5000-10000 

(N=63) 

>10000 

(N=66) 

Total (N=293) p value 

Toothbrushing Frequency     0.001* 

   rarely 72 (43.9%) 30 (47.6%) 18 (27.3%) 120 (41%)  

   one 69 (42.1%) 19 (30.2%) 27 (40.9%) 115 (39.2%)  

    2 18 (11%) 14 (22.2%) 21 (31.8%) 53 (18.1%)  

  >2 5 (3%) 0 (0%) 0 (0%) 5 (1.7%)  

Do you use dental floss?     0.056 

   Yes 5 (3%) 0 (0%) 5 (7.6%) 10 (3.4%)  

    No 159 (97%) 63 (100%) 61 (92.4%) 283 (96.6%)  

Do you use mouthwash?     0.136 

   Yes 11 (6.7%) 2 (3.2%) 8 (12.1%) 21 (7.2%)  

   No 153 (93.3%) 61 (96.8%) 58 (87.9%) 272 (92.8%)  

Do you smoke?     0.581 

   Yes 17 (10.4%) 4 (6.3%) 5 (7.6%) 26 (8.9%)  

    No 147 (89.6%) 59 (93.7%) 61 (92.4%) 267 (91.1%)  

Do you drink alcohol?     - 

   Yes 0 (0%) 0 (0%) 0 (0%) 0 (0%)  

    No 164 (100%) 63 (100%) 66 (100%) 293 (100%)  

Frequent coffee consumption     0.103 

   Yes 27 (16.5%) 14 (22.2%) 19 (28.8%) 60 (20.5%)  

    No 137 (83.5%) 49 (77.8%) 47 (71.2%) 233 (79.5%)  

Do you know that cavities (tooth decay) and 

gum disease are caused by infection in the 

mouth? 

    0.013* 

   Yes 103 (62.8%) 38 (60.3%) 56 (84.8%) 197 (67.2%)  

   No 1 (0.6%) 0 (0%) 0 (0%) 1 (0.3%)  

   I don't know 60 (36.6%) 25 (39.7%) 10 (15.2%) 95 (32.4%)  

Do you think that poor oral health will have a 

negative effect on pregnancy? 

    0.002* 

   Yes 32 (19.5%) 23 (36.5%) 24 (36.4%) 79 (27%)  

   No 54 (32.9%) 9 (14.3%) 21 (31.8%) 84 (28.7%)  

   I don't know 78 (47.6%) 31 (49.2%) 21 (31.8%) 130 (44.4%)  

Do you think that poor oral health will have a 

negative effect on the baby? 

    0.002* 

   Yes 32 (19.5%) 23 (36.5%) 24 (36.4%) 79 (27%)  

   No 54 (32.9%) 9 (14.3%) 21 (31.8%) 84 (28.7%)  

   I don't know 78 (47.6%) 31 (49.2%) 21 (31.8%) 130 (44.4%)  

Did you go to the dentist during pregnancy?     0.069 

   Yes 38 (23.2%) 13 (20.6%) 24 (36.4%) 75 (25.6%)  

   No 126 (76.8%) 50 (79.4%) 42 (63.6%) 218 (74.4%)  

Do you have dental treatment during 

pregnancy? 

    0.226 

   Yes 31 (18.9%) 12 (19%) 19 (28.8%) 62 (21.2%)  

    No 133 (81.1%) 51 (81%) 47 (71.2%) 231 (78.8%)  

Did you go to the dentist while planning a 

pregnancy? 

    < 0.001 * 

   Yes 2 (1.2%) 4 (6.3%) 14 (21.2%) 20 (6.8%)  

   No 162 (98.8%) 59 (93.7%) 52 (78.8%) 273 (93.2%)  

Does bleeding gum increase during pregnancy?     < 0.001 * 

   Yes 139 (84.8%) 51 (81%) 36 (54.5%) 226 (77.1%)  

   No 25 (15.2%) 12 (19%) 30 (45.5%) 67 (22.9%)  

Do your gums bleed when brushing teeth after 

conception? 

    < 0.001 * 

   Yes 132 (80.5%) 40 (63.5%) 33 (50%) 205 (70%)  

   No 32 (19.5%) 23 (36.5%) 33 (50%) 88 (30%)  

Has your gynecologist suggested you go to the 

dentist? 

    0.071 

   Yes 21 (12.8%) 6 (9.5%) 15 (22.7%) 42 (14.3%)  

   No 143 (87.2%) 57 (90.5%) 51 (77.3%) 251 (85.7%)  
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Table 5. Comparison of the answers given to the survey questions about dentistry according to education 

 primary education 

(N=152) 

high school 

(N=79) 

university (N=62) Total (N=293) p value 

Toothbrushing Frequency     < 0.001 * 

    rarely 78 (51.3%) 33 (41.8%) 9 (14.5%) 120 (41%)  
    one 55 (36.2%) 29 (36.7%) 31 (50%) 115 (39.2%)  

    2 17 (11.2%) 15 (19%) 21 (33.9%) 53 (18.1%)  
  >2 2 (1.3%) 2 (2.5%) 1 (1.6%) 5 (1.7%)  

Do you use dental floss?     0.004* 

   Yes 1 (0.7%) 3 (3.8%) 6 (9.7%) 10 (3.4%)  

   No 151 (99.3%) 76 (96.2%) 56 (90.3%) 283 (96.6%)  
Do you use mouthwash?     0.007* 

   Yes 6 (3.9%) 5 (6.3%) 10 (16.1%) 21 (7.2%)  

   No 146 (96.1%) 74 (93.7%) 52 (83.9%) 272 (92.8%)  
Do you smoke?     0.211 

   Yes 16 (10.5%) 8 (10.1%) 2 (3.2%) 26 (8.9%)  

   No 136 (89.5%) 71 (89.9%) 60 (96.8%) 267 (91.1%)  

Do you drink alcohol?     - 

   Yes 0 (0%) 0 (0%) 0 (0%) 0 (0%)  

    No 152 (100%) 79 (100%) 62 (100%) 293 (100%)  

Frequent coffee consumption     0.082 
   Yes 27 (17.8%) 14 (17.7%) 19 (30.6%) 60 (20.5%)  

    No 125 (82.2%) 65 (82.3%) 43 (69.4%) 233 (79.5%)  

Do you know that cavities (tooth decay) and 
gum disease are caused by infection in the 

mouth? 

    < 0.001 * 

   Yes 77 (50.7%) 61 (77.2%) 59 (95.2%) 197 (67.2%)  

   No 1 (0.7%) 0 (0%) 0 (0%) 1 (0.3%)  
   I don't know 74 (48.7%) 18 (22.8%) 3 (4.8%) 95 (32.4%)  

Do you think that poor oral health will have a 
negative effect on pregnancy? 

    < 0.001 * 

   Yes 22 (14.5%) 29 (36.7%) 28 (45.2%) 79 (27%)  

   No 37 (24.3%) 25 (31.6%) 22 (35.5%) 84 (28.7%)  

   I don't know 93 (61.2%) 25 (31.6%) 12 (19.4%) 130 (44.4%)  

Do you think that poor oral health will have a 
negative effect on the baby? 

    < 0.001 * 

   Yes 22 (14.5%) 29 (36.7%) 28 (45.2%) 79 (27%)  
   No 37 (24.3%) 25 (31.6%) 22 (35.5%) 84 (28.7%)  

   I don't know 93 (61.2%) 25 (31.6%) 12 (19.4%) 130 (44.4%)  

Did you go to the dentist during pregnancy?     0.133 

   Yes 35 (23%) 18 (22.8%) 22 (35.5%) 75 (25.6%)  

   No 117 (77%) 61 (77.2%) 40 (64.5%) 218 (74.4%)  

Do you have dental treatment during 
pregnancy? 

    0.186 

   Yes 27 (17.8%) 17 (21.5%) 18 (29%) 62 (21.2%)  

   No 125 (82.2%) 62 (78.5%) 44 (71%) 231 (78.8%)  

Did you go to the dentist while planning a 

pregnancy? 

    < 0.001 * 

   Yes 3 (2%) 2 (2.5%) 15 (24.2%) 20 (6.8%)  
   No 149 (98%) 77 (97.5%) 47 (75.8%) 273 (93.2%)  

Does bleeding gum increase during 

pregnancy? 

    < 0.001 * 

   Yes 130 (85.5%) 63 (79.7%) 33 (53.2%) 226 (77.1%)  

   No 22 (14.5%) 16 (20.3%) 29 (46.8%) 67 (22.9%)  

Do your gums bleed when brushing teeth 

after conception? 

    < 0.001 * 

   Yes 117 (77%) 58 (73.4%) 30 (48.4%) 205 (70%)  

   No 35 (23%) 21 (26.6%) 32 (51.6%) 88 (30%)  

Did your obstetrician and gynecologist 

recommend you to go to the dentist before 
pregnancy? 

    0.030* 

   Yes 20 (13.2%) 7 (8.9%) 15 (24.2%) 42 (14.3%)  

   No 132 (86.8%) 72 (91.1%) 47 (75.8%) 251 (85.7%)  
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There was a significant difference in the answers given to 

the questions “Do you know that cavities (tooth decay) 

and gum diseases are caused by mouth infection?” and 

“Do you think poor oral health will have a negative effect 

on the baby?” by the level of education (p<0.05). 

University graduates answered 'yes' to these three 

questions at a higher rate. There was a significant 

difference in the answers given to the question “Did you 

go to the dentist when you were planning your 

pregnancy?” by the level of education (p<0.05). 

University graduates answered 'yes' to this question at a 

higher rate than those in the other group. There was also 

a significant difference in the answers given to the 

question “Does gingival bleeding increase during 

pregnancy?” and "Do your gums bleed when you brush 

your teeth after conception?" (p<0.05). University 

graduates answered 'no' to these two questions at a higher 

rate (p<0.05). There was no significant difference in the 

answers given to other questions by the level of 

education (p>0.05) (Table 5). 

Discussion 
In this study, pregnant women reported at a high 

rate that they did not go to the dentist during pregnancy 

and avoided dental treatment and the rate of going to the 

dentist while planning pregnancy was low. In Australia, 

30.5% of pregnant women reported going to the dentist 

in the last 6 months, with more than 50% unaware of the 

impact of poor oral and dental health on the pregnancy 

and the infant (11). In Malaysia, 29% of pregnant women 

went to the dentist (12). A study conducted in the USA 

indicated that only less than half of the pregnant women 

went to the dentist during their pregnancy (13). In a study 

conducted in India, 62.5% of pregnant women reported 

that dental treatments must be performed before 

pregnancy and they avoided dental treatments during 

pregnancy (15). Studies conducted in different regions of 

Turkey report that the rates of going to the dentist during 

pregnancy are 12.4% and 28.3% (15,16). Although the 

rate of going to the dentist during pregnancy and the 

positive approach to dental treatment in this study is 

close to the results of some other studies in the literature, 

this rate seems to be insufficient. The underlying reason 

may be the low socioeconomic and educational levels of 

the majority of the pregnant women participating in our 

study.  

The rate of referral of the pregnant women by 

gynaecologists and obstetricians to the dentist was 

insufficient. Another current study reports that 

gynaecologists and obstetricians prohibited the pregnant 

women from going to the dentist at a high rate (17). A 

study conducted in France reports that 33.2% of 

gynaecologists and specialists routinely referred their 

patients to a dentist and 26.3% provided information 

about oral and dental health (18). It also reports that 36% 

and 42% of doctors in California in 2009 and 2012, 

respectively provided information to the pregnant women 

about their oral and dental health or referred them to a 

dentist (19). In the same study, the rate of women who 

applied to the dentist during pregnancy was 38% in 2009 

and 42% in 2012 21. 56% of women in the US state of 

Virginia reported that they went to the dentist before 

pregnancy and 47% of women reported having dental 

treatment during pregnancy(20). A study in India 

reported that gynaecologists and obstetricians referred 

very few people (7.97% and 4.92%) to a dentist (21).  

The available evidence is that oral and dental health 

during pregnancy is not a priority and hygiene habits are 

insufficient (22-23). In this study, 39.2% of pregnant 

women reported brushing their teeth once a day and 

18.1% twice a day, with only 3.4% using dental floss and 

7.2% mouthwash. Unlike this study, Kaydırak et al. 

reported that 83.3% of pregnant women in Turkey had 

regular tooth brushing habits. They explained that the 

high rate of regular tooth brushing resulted from the high 

education level of the participants (23). Kısa et al. 

obtained similar results. 39.1% of pregnant women 

reported that they did not brush their teeth regularly 

during pregnancy, 28.4% brushed their teeth more than 

once a day, and only 4.4% used additional hygiene 

products other than toothbrushes for dental hygiene (10). 

This study reveals that oral and dental health of 

pregnant women and having accurate knowledge about 

negative pregnancy outcomes, infant health and negative 

effects on oral and dental health increase as the level of 

income increases. Similarly, pregnant women with high 

income levels have more regular brushing habits, and 

pregnant women with low income levels have higher 

gingival bleeding (p<0.05). In the literature, it is reported 

that the rate of going to the dentist is lower due to lower 

socioeconomic level (19,24). There was a significant 

difference in oral health habits and knowledge of 

pregnant women in different regions in India, which was 

explained by the difference in education level, economic 

level and sociocultural factors (25). 

In this study, the group that used dental floss at the 

highest level and consumed coffee frequently and went to 

the dentist while planning pregnancy was the age group 

of 26-43. Kısa et al. reported that the rate of women with 

regular tooth brushing was higher among the women in 

the age group of 20-29 (10). On the other hand, some 

studies do not take into account the age factor (16,23). 

Further studies evaluating sociodemographic 

characteristics and oral hygiene habits are needed. 
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The study shows that the oral and dental health 

hygiene habits of pregnant women and their knowledge 

about the effect of oral and dental health and poor oral 

and dental health on pregnancy and infant increase as the 

level of education increases. University graduates went to 

the dentist while planning pregnancy at higher rates and 

gingival bleeding during pregnancy was lower in this 

group. In the literature, there are studies reporting that 

oral hygiene habits increase as the level of education 

increases, which supports this study (19). In the study, 

the rate of going to the dentist while planning pregnancy 

was the highest in university graduates.  

Turkish women from the Central Anatolia were only 

included in the study and thus, the study cannot be 

generalized to Turkey. Multi-center studies that cover 

different regions are needed. 

 

Conclusion 
 

This study revealed that the oral and dental 

health habits of pregnant women were insufficient and 

they avoided dental treatment. It was also noted that 

gynaecologists and obstetricians did not refer women to 

the dentist before pregnancy at sufficient levels. Training 

about oral and dental health and dental treatments during 

pregnancy must be provided to the pregnant women in 

the region. 
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Özet 

 

Amaç: Bu çalışmanın amacı, tıp fakültesi son sınıf öğrencilerinin, infantlara ait ağız-diş sağlığı bilgi düzeylerini 

belirlemektir. 

Materyal ve Metod:  Araştırmada veri toplama aracı olarak üç bölümden oluşan anket formu kullanılmıştır. İlk bölümde 

demografik bilgi formu, ikinci bölümünde 26 adet soru, üçüncü bölümünde “katılıyorum” ve “katılmıyorum” seçenekleri 

ile katılımcıların konu ile ilgili kendi görüşleri yer almaktadır. Bilgi düzeyi formundaki doğru cevapların ortalamaları ve 

toplam puanın cinsiyete göre karşılaştırılmasında bağımsız iki örneklem t testinden; yaş gruplarına göre karşılaştırmalarda 

ANOVA testinden yararlanılmıştır. 

Bulgular: Araştırmaya katılan 67 öğrencinin %52,2‟si kadın, %47,8‟i erkektir. Araştırmaya katılan öğrencilerin infant oral 

sağlığı (İOS) hakkındaki bilgi düzeyi toplam puanı (10,53±3,72) “düşük düzeyde” (26 soruda) tespit edilmiştir.  

Sonuç: Ağız diş sağlığının korunmasında, diş hekimine destek olan sağlık grubunun önemli bir kolu olan tıp hekimi 

adaylarının İOS konusunda yeterli düzeyde olmadıkları görülmüştür. Bu nedenle tıp fakültelerinin mezuniyet öncesi 

eğitimine ağız-diş sağlığı konularının eklenmesi yararlı olacaktır. 

 

 Research Article (HRU Int J Dent Oral Res 2023;3(2): 79-85 
 

Anahtar Kelimeler: Ağız sağlığı, bebekler, farkındalık, intörn, tıp fakültesi. 

 

Abstract 

 

Background: The aim of this study is to determine the oral and dental health knowledge levels of the infants of the last 

year students of the faculty of medicine. 

Materials and Methods: A three-part questionnaire was used as a data collection tool. In the first part, there is a 

demographic information form, in the second part there are 26 questions, in the third part there are "I agree" and "I do not 

agree" options and the participants' own views on the subject. Two independent sample t tests were used to compare the 

averages of the correct answers in the knowledge level form and the total score according to gender; and ANOVA test was 

used to compare the age groups. 

Results: Of the 67 students who participated in the study, 52.2% were female and 47.8% were male. The total score 

(10.53±3.72) on the level of knowledge about infant oral health (IOH) of the students participating in the study was found 

to be “low” (in 26 questions).  

Conclusion: It has been observed that candidates for medical doctors, who are an important branch of the health group that 

supports the dentist, do not have sufficient levels of IOH in the protection of oral health. For this reason, it will be useful to 

add oral-dental health subjects to the pre-graduation education of medical schools. 
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       Giriş  

 

 

       İyi bir ağız sağlığı, besinlerin çiğnenmesi ve 

yutulmasında temel görev gören iyi bir dentisyona 

sahip olmak demektir(1). İnfant oral sağlığı (İOS), 

sağlıklı çocukluğun oluşumunda önemli yer 

tutmaktadır. Yetişkinlikteki ağız sağlığı, çocukluk 

dönemindekiyle iç içe ilişki içindedir. Bu sebeple 

koruyucu dental bakım, çocuğun yaşamının erken 

döneminde yani infant olarak tanımlandığı 0-11 aylık 

kısmında başlamalıdır. American Academy of 

Pediatric Dentistry (AAPD)(2), her çocuğun ilk süt 

dişinin sürmesi ile birlikte ilk diş hekimi ziyaretini 

yapmasının ve koruyucu dental bakım uygulamalarını 

yine bu dönemde alması gerektiğinin önemini 

belirtmektedir(3). Özellikle gelişememiş ve gelişmekte 

olan toplumlarda çocukların koruyucu profesyonel 

dental bakıma erişmesi anlamında gerçekler, yapılması 

gerekenlerle bağdaşmamakta ve özellikle çocukluğun 

infant döneminde profesyonel dental bakıma erişme 

düzeyi çok düşük seviyelerde kalmaktadır(1, 4).  

Sağlık konusunda ilk profesyonel randevu, 

annenin gebe iken veya bebeği ve kendisi için doktora 

gitmesi ile oluşturulmaktadır. Bu nedenle çocuk diş 

hekimliğinin profesyonel ve evrensel rehberliği, tıp 

alanında  çalışan sağlıkçıların dişlenme ve dental 

bakım ve ilk diş hekimi ziyareti konusunda aileleri 

eğitmesinin önemini vurgulamaktadır(5). 

Araştırmacılar, tıp pratisyenlerinin ağız sağlığı 

konusunda iyi eğitimli olmadıklarını ve çocukları diş 

problemleri ile alakalı konularda doğru bir şekilde 

yönlendiremediklerini belirtmektedir(1, 4, 6, 7). 

Ülkemizde de bu durum çok farklılık 

göstermemektedir. Ülkemizde son yıllarda yapılan 

araştırmalar, pediatristlerin oral sağlık konusunda 

yeterince bilgi sahibi olmadığını göstermektedir. Tüm 

bu veriler ışığında, diş hekimleri ve profesyonel sağlık 

çalışanlarının koruyucu dental bakım konusunda 

işbirliği içinde çalışması gerekliliği ortaya çıkmaktadır 

(8).  

Daha önce sağlık profesyonellerinin çocukların 

ağız ve diş sağlığı ile ilgili farkındalık çalışmaları 

yapılmasına rağmen, görebildiğimiz kadarı ile ülkemiz 

sınırlarında direkt İOS ile ilişkili bilgiler açısından tıp 

fakültesi öğrencilerinin bilgi ve farkındalık durumu 

sorgulanmamıştır. Lisans programında kazanılan 

bilginin mezuniyet sonrası tıbbi uygulamanın yaklaşım 

ve yönünü etkilediği bilinmektedir(6). Tüm bu veriler 

ışığında bu çalışma, mezun olacak son sınıf tıp 

fakültesi öğrencilerinin, İOS hakkındaki bilgi ve 

tutumlarını değerlendirmeyi ve bu konuda bir 

farkındalık oluşturarak klinik tıbbi eğitim müfredatında  

İOS ve koruyucu dental bakım ile ilgili olarak diş 

hekimliği ve tıp fakültesinin ekip çalışmasını 

güçlendirmeyi amaçlamaktadır.   

  

  Gereç ve Yöntem 
 

Araştırma Etik Onayı 

 

Çalışma için gerekli etik onay; XXX 

Üniversitesi, Tıp Fakültesi Girişimsel Olmayan Klinik 

Araştırmalar Etik Kurul Başkanlığı‟nca 2019/170 

sayılı karar numarası ile verilmiştir.   

 

Araştırma Tipi ve Evreni 

 

Bu araştırma; Recep Tayyip Erdoğan 

Üniversitesi Tıp Fakültesi 2019-2020 akademik yılı 

son sınıf öğrencilerine gönüllü katılım ile anket 

uygulanması çalışmasıdır. Planlanan anket çalışması, 

kesitsel bir çalışmadır ve katılımcılara rızaları 

dahilinde bilgilendirilmiş gönüllü onam formu 

imzalatıldıktan sonra, A. K.‟nın bire bir öğrencilere 

anketi dağıtıp bilgi vererek, aynı gün içinde anketleri 

toplaması ile yapılmıştır. Örneklem sayısını, 72 kişilik 

son sınıf tıp fakültesi öğrencilerinden gönüllü katılım 

gösterenler oluşturmuştur. 

 

Araştırma Verilerinin Elde edilmesi 

 

Anket soruları, konu ile alakalı geniş bir 

literatür taraması sonucu hazırlanmıştır ve iki 

bölümden oluşmaktadır. İlk kısım öğrencilerin 

demografik verilerini (yaş, cinsiyet, medeni durum, 

çocuk sahibi olup olmadığı, daha önce bu konuda 

eğitim alıp almadığı bilgisini içeren), ikinci kısım 30 

adet konu ile alakalı anket sorularını içermektedir. 

İkinci kısım; İnfantların Diş Anatomisi ve Erüpsiyon 

Zamanları, İnfant Oral Bakımı, İnfant Beslenmesi, 

Annenin Oral Sağlığı, Erken Çocukluk Çağı Çürüğü, 

Florür, Oral Sağlık Konusunda Tutum, Davranışlar ve 

Tıp Müfredatında Dental Eğitim başlıklarını kapsayan 

7 bölümden oluşmaktadır.  

Anket sorularının doğru cevapları 

hazırlanırken American Academy of Pediatrics 

(AAP)(9), American Academy of Pediatric Dentistry 

(AAPD)(2), American Dental Association (ADA)‟ 

nın(10) güncel rehberliğinden yararlanılmıştır.  
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İlk 26 soru için doğru cevaplar 1 puan, yanlış 

cevaplar ve bilmiyorum seçeneği 0 puan olarak 

değerlendirilmiştir.  Ortalama puan göz önünde 

bulundurularak yapılan hesaplamada; 0-11 puan aralığı 

düşük bilgi düzeyini, 12-20 puan aralığı orta bilgi 

düzeyini, 21-26 puan aralığı ise yüksek bilgi düzeyini 

temsil etmektedir. En düşük ve en yüksek puanlar 

sırasıyla 0 ve 26‟ dır. Son 4 soru ise, öğrencilerin, konu 

hakkındaki farkındalığı ve eğitim müfredatında konunun 

önemi açısından düşüncelerini anlamaya yönelik 

„Katılıyorum‟ ve „Katılmıyorum‟ seçeneklerinden birini 

işaretlemeleriyle kendi içinde ayrıca değerlendirilmiştir. 

Anketler her öğrenciye dağıtılmış ve anket sonunda 

doğru cevaplar ile ilgili ve konu ile alakalı genel bilgiler 

kısa bir sözlü eğitim tekniği ile anlatılmıştır. 

 

İstatistiksel Analiz 

 

Verilerin analizinde SPSS (Statistical Package 

Program for Social Science) 21.0 programı yazılımı 

kullanılmıştır. Demografik bilgiler, infant sağlığına 

ilişkin görüşler ve bilgi düzeyi formundaki doğru cevap 

sayı ve yüzdeleri frekans ve yüzde tablosunda 

gösterilmiştir. Bilgi düzeyi formundaki doğru cevapların 

ortalamaları ve toplam puanın cinsiyete göre 

karşılaştırılmasında bağımsız iki örneklem t testinden; 

yaş gruplarına göre karşılaştırmalarda ANOVA 

testinden yararlanılmıştır. ANOVA testinde anlamlı 

farklılık görüldüğünde farkın hangi gruplar arasında 

olduğunu belirlemek amacıyla LSD post hoc testi 

kullanılmıştır. Analizlerde güven aralığı %95 

(anlamlılık düzeyi 0,05 p<0,05) olarak belirlenmiştir. 

 

Bulgular 

 

Öğrencilerin demografik özelliklerine göre 

frekans ve yüzde dağılımı Tablo 1‟de gösterilmiştir. 

İnfant oral sağlığı hakkındaki bilgi düzeyi ve 

farkındalık testinde verilen cevaplara ait betimsel 

istatistiklere Tablo 2‟de yer verilmiştir. Araştırmaya 

katılan öğrencilerin infant oral sağlığı hakkındaki bilgi 

düzeyi toplam puanı (10,53±3,72) “düşük düzeyde” (26 

soruda) tespit edilmiştir. En yüksek başarı gösterilen 

alan “oral sağlık konusunda tutum, davranışlar” 

(0,53±0,31) olmakla birlikte tüm alanlardaki başarı 

düşük düzeydedir. 

 

 

 

 

 

 

 

 

 

Tablo 1. Öğrencilerin demografik özelliklerine göre dağılımı 

 

 
Tablo 2. İnfant oral sağlığı hakkındaki bilgi düzeyi doğru 

cevap sayı ve yüzdeleri 
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Öğrencilerin, İOS ve İOS‟ un müfredatla 

ilişkisine yönelik görüşlerine ait frekans ve yüzde 

dağılımı Tablo 3‟te gösterilmiştir. 

 

Tablo 3. Öğrencilerin infant oral sağlığı ile ilgili 

görüşleri 

 
 

Tartışma 

 

Bu çalışmada; Recep Tayyip Erdoğan 

Üniversitesi Tıp Fakültesi son sınıf öğrencilerine 

uyguladığımız İOS anketi sonuçlarına göre 

öğrencilerin bilgi düzeyi düşük  

 

olarak tespit edilmiştir. En az doğru cevap, ankette yer 

alan “Dişlerin fırçalanmaya başlaması gereken ideal 

zaman nedir” sorusuna verilirken, en fazla doğru cevap 

“Diş çürüğü nedir?” sorusuna ve “Düzenli diş hekimi 

ziyaretleri bebek ve çocuklardaki diş ve ağız 

problemlerini önleyebilir” önermesine verilmiştir.  

İnfantların oral sağlığı, bebeğin hayatının kalan 

kısmında da sağlıklı bir dentisyonun sürdürülmesi için 

büyük önem taşımaktadır. Bu amaçla, başta anne olmak 

üzere bakım verene koruyucu eğitim ve hem bakım 

veren hem de bebekleri için düzenli diş bakımı 

yapılması konusunda farkındalıklarının artırılması 

uygulamaları hayata geçirilmelidir(2). Günümüzde 

araştırma sonuçları hala, çocuklarda görülen en yaygın 

kronik hastalıklardan birinin diş çürüğü olduğunu 

vurgulamaktadır. Özellikle Hindistan gibi gelişmekte 

olan ülkelerde erken çocukluk çağı çürüğü (EÇÇ) 

prevalansı oldukça yüksektir(8, 11, 12). Diş çürüğünün 

bu yaygın prevalansında en büyük etken bebeklerin, 

çocukların ve ebeveynlerin/annelerin arasındaki bilgi ve 

farkındalık eksikliğidir. Annelerin ağız sağlığı eğitimi 

İOS için anahtardır(1). Pediatristler, aile hekimleri, 

kamu hastanelerinde görevli doktorlar; çocukların erken 

dönemdeki sağlık kontrolleri, aşıları, ve rahatsızlık 

durumlarında infantlar ve aileleri ile sürekli temas 

halindedirler. Bu nedenle hekimlerin İOS konusunda 

bilgi ve farkındalığının yeterli olması durumunda 

ebeveynin de, bebeğin ağız bakımı konusunda yeterince 

bilgi sahibi olması ve konu ile ilgili farkındalığının 

artması muhtemeldir(1, 4, 13). 

Erken çocukluk çağı çürüklerine neden olan 

bakterilerin ve bunların bulaşıcı doğasına ilişkin 

eğitimin yanı sıra, ağız sağlığı risk değerlendirmesi, 

ileriye dönük rehberlik ve erken müdahale 

yöntemlerinin; tıp ve hemşirelik müfredatına dahil 

edilmesinin koruyucu diş hekimliği programlarında 

etkili olduğu gösterilmiştir(14, 15). Pediatrislerin ve 

genel diş hekimlerinin büyük çoğunluğunun, 

ebeveynlere çocuklarını bir yaşına kadar çocuk diş 

hekimi uzmanına götürmesini tavsiye etmediğini 

belirten son araştırmalar, tıp ve diş hekimliği 

topluluklarında artan İOS bakım ihtiyacını 

açıklamaktadır(16, 17). Çalışmamızda İOS bilgisinin 

tıbbi eğitim müfredatına ilave edilmesi görüşüne 

katılanlar % 73,1 oranıyla büyük çoğunluğu 

oluşturmakta ve öğrencilerin  % 76,1‟ i tıbbi 

müfredattaki dental sağlık ve bakım eğitiminin yeterli 

olduğuna dair görüşe katılmamaktadaır. “Şiddetli diş 

çürüğüne sahip hastalar için tıbbi personelin 

yapabileceği bir şey yoktur” önermesine katılmayanların 

oranı % 86,6 dır. Koşan ve ark.(18) çalışmasında “Tıp 

doktorları ağız diş sağlığının gelişmesine ne düzeyde 

katkıda bulunabilir? ” sorusuna tıp fakültesi 

öğrencilerinin % 61,7‟ si, katkı sağlayabileceğini 



HRÜ Uluslararası Diş Hekimliği ve Oral Araştırmalar Dergisi 

HRU International Journal of Dentistry and Oral Research 

Received date: 17 May 2023 / Accept date: 11 July 2023 

Infant Oral Health 

Kurt A. 

84 HRU IJDOR 2023;3(2) 

University Faculty of Dentistry Şanlıurfa, Turkey 

https://ijdor.harran.edu.tr/tr/ 

 

 

belirtmiştir.  

Tıp fakültesi müfredatı, bebek ağız sağlığı 

konusunda herhangi bir resmi eğitimi içermemektedir 

ve pediatrik tıp stajyerliğinin bu tür bir eğitim vermiş 

olması çok küçük bir olasılıktır(6). Pediatri ve aile 

hekimliği stajlarının müfredatı ve hedefleri, bebek 

ağız sağlığı konusunda özel bir yeterlilikten söz 

etmemektedir. Bu bulgular, ağız sağlığı konusunda 

yeterli eğitim almadıklarını bildiren hekimlerin daha 

önceki çalışmalarını yansıtmaktadır(19-22).  

Çalışmamızda,  öğrenciler en fazla doğru cevabı 

“Oral Sağlık Konusunda Tutum, Davranışlar” 

bölümünde vermiştir. Koşan ve ark.(18) 

çalışmasında, ağız ve diş sağlığı ile ilgili sorulara 

doğru cevap veren hekim adaylarının yüzdesinin % 

36,8- % 60,2 arasında olduğu rapor edilmiştir. Rabiei 

ve ark.(23) hekimlere; süt ve daimi dişlerin sürme 

yaşları, florürlü diş macunlarının kullanılma yaşları, 

diş fırçalamaya başlama yaşı, dental plak, anne sütü 

ve mamanın karyojenitesi ile ilgili sorular 

sormuşlardır. Hekimlerin % 40‟ ın altında doğru 

cevap verdikleri bildirilmiştir. Nijerya‟da yapılan 

başka bir çalışmada ise tıp fakültesi öğrencilerinin 

ağız ve diş sağlığı bilgi düzeyleri, çalışmamızdaki 

gibi gruplanmış ve öğrencilerin %  47‟ sinin „kötü” 

olarak sınıflandırıldığı bildirilmiştir(6). 

Çalışkan‟ ın(22) tıp fakültesi öğrencilerinde 

yürüttüğü çalışmanın sonuçlarına göre süt dişleri 

çıkma zamanını doğru yanıtlayan öğrencilerin sıklığı 

% 34,4, Kumari ve ark.(4) çalışmasında % 72  iken 

bu oran bizim çalışmamızda % 56,7‟ dir. 

Çalışmamızda en az doğru cevaplar, “Florür” başlığı 

altındaki sorulara verilmiştir. Florürün kullanım yaşı 

ve oranı bilgisini ölçen çoktan seçmeli sorudaki doğru 

yüzdemiz % 16,4‟ tür. Shivaprakash ve ark.(3) 

çalışmasında, florür ile ilgili sözlü bilgi verme oranı 

% 63, Kumari ve ark.(4) florürün diş çürüğünü 

azalttığına dair bilgiye verilen doğru cevap yüzdesi % 

81‟ dir. Bebeklerin beslenmesi ile ilgili sorular 

kısmında, bebeğe gece biberonu kullanımını 

bıraktırma yaşı sorusunda Shivaprakash ve ark.(3) % 

38 oranında,  Chung ve ark.(7) bu soruya verilen 

doğru cevap % 72, bu oran bizim çalışmamızda % 

22,4 „ tür. 

Araştırmalar, pratisyen hekimler arasında diş 

sağlığı bakımı konusunda bir eğitim programının 

uygulanmasının farkındalığı artırdığını, diş 

sorunlarına yönelik sevklerde önemli bir artış 

olduğunu ve tıbbi uzmanlar arasında ağız sorunlarının 

teşhis edilmesinin kolaylaştığını bildirmektedir(23-

25). Bu durum, İOS 'un kalitesini artırmak için 

aşılması en kolay engelin eldeki imkanları 

değerlendirmek olduğunu göstermektedir, yani tıp 

fakültesi öğrencilerini eğitmek. Bugünün iyi eğitimli 

ve motive öğrencileri, yarın İOS‟ u teşvik eden, konu 

ile farkındalığı  yüksek olan uzmanların yolunu açacaktır(1). 

British Columbia Üniversitesi(26),  Harvard Üniversitesi(27) 

ve diğer birkaç üniversiteden(28, 29) diş hekimliği ve tıp 

öğrencilerini temel bilim dersleri için birleştiren birçok 

başarılı ortak programa ilişkin raporlar bulunmaktadır. Tıp 

öğrencilerinde İOS‟ u teşvik etmek ve böylece ekonomik 

yükü azaltmak için kurumlarımızda benzer işbirlikleri 

düşünülebilir.  

 

Sonuçlar 

 

Çalışmamızın bulguları; politikacılara, sağlık 

yönetim üyelerine, üniversite yönetim kuruluna ve bir 

bütün olarak tıp camiasına ağız sağlığı ile ilgili tıp 

müfredatındaki iç gözlem ihtiyacına ışık tutmaktadır. 

Araştırmanın sınırlı sayıda bir kesime ulaşması ve 

sadece tek bir fakülteden öğrencilerin değerlendirilmesi, 

çalışmanın limitasyonlarını oluşturmaktadır. 

Bu çalışmanın limitasyonları dahilinde, çalışma 

bulgularına dayanarak aşağıdaki sonuçlara varılmıştır; 

 

1. Tıp fakültesi öğrencileri, İOS hakkında yeterli 

bilgiye sahip değildir; bu nedenle etkili stratejiler 

yoluyla tıp öğrencilerinin bilgilerini artırmaya yönelik 

artan bir ihtiyaç vardır. 

2. Tıp fakültesi öğrencileri, İOS ile ilgili konuların 

müfredattaki eksikliğine dikkat çekmektedir ve büyük 

çoğunluğu bu konu ile ilgili derslerin müfredata girmesi 

gerektiğini düşünmektedir. 

3. Hem çalışma bulgularının, hem de öğrencilerin 

istekleri doğrultusunda tıp fakültesi eğitimine İOS ve 

genel diş hekimliği ile bilgilerin eklenmesi gerekliliği 

öngörülebilir. 

Çalışmanın ileriye dönük İOS üzerindeki rolü, 

hekimlerin İOS danışmanlığını geliştirmesi ve vermesi 

gerektiğidir; böylelikle ebeveynlere ileriye dönük 

rehberlik sağlanabilir ve olumlu diş tutumları 

geliştirmede bir rehber olarak hizmet edilmiş olabilir. 

Bunun için hem tıp camiası hem de diş hekimliği 

meslekleri arasında ortak bir ekip kurularak bir bebek 

için koruyucu diş bakımı konusunda hekimlerin iyi 

bilgilendirilmesi gerekmektedir. Böylelikle, hekimlerin 

yeterli danışmanlık ve diş bakımı yapmalarını 

sağlayarak; ağız hastalıklarının erken teşhisini ve 

önlenmesini sağlamak ve profesyonel diş hekimliği 

hizmetlerine erişimde ciddi eşitsizlik sorunlarını ele 

almak için gerektiğinde uygun yönlendirmeler yapılmış 

olacaktır. 
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Abstract 

 

Background: This study aimed to evaluate the distances between the roots of maxillary incisors and the nasopalatine 

canal and the floor of the nasal cavity, and the buccal cortical bone thickness at the apices of the roots of these teeth by 

Cone Beam Computed Tomography (CBCT) in children in the permanent dentition period. 

Materials and Methods: CBCT images of 49 patients aged 6-14 years were evaluated. In the sagittal plane, the 

distances of the apices of the maxillary central teeth with the nasopalatine canal and with the floor of the nasal cavity 

were evaluated. Buccal cortical bone thickness at the apex of the roots of maxillary anterior teeth was examined. 

These data were compared in terms of gender and whether the teeth had open or closed apices. 

Results: When the mean distance of the maxillary central teeth (11,21) to the nasopalatine canal was evaluated in 

terms of the open/closed apex status of the teeth and gender, there was no significant relationship (p>0.05). Among 

the maxillary anterior teeth (11, 21,12, 22), the root apex of tooth 22 was the farthest from the floor of the nasal cavity 

and the root apex of tooth 12 was the closest. It was found that the mean buccal cortical bone thickness of maxillary 

anterior teeth 11 and 21 with open apex was significantly higher than those with closed apex (p<0.05). 

Conclusions: The buccal cortical bone thickness of maxillary central teeth with closed apexes is higher than that of 

open apexes, which makes apical surgical applications in this region difficult. 

        

                                                                                     Research Article (HRU Int J Dent Oral Res 2023; 3(2): 86-90 
 

Keywords: Anterior maxilla, cone-beam computed tomography, nasopalatine canal, nasal floor. 

 

 

       Introduction 

        

       Although the anterior maxilla is considered a safe 

region for surgical procedures, the anatomical structures 

in its neighborhood may increase the risk of 

complications (1,2). The anterior maxilla is an area that 

requires careful evaluation due to the frequent occurrence 

of traumatic injuries such as intrusion or lateral luxation 

in this region, apical surgical applications, overflow 

filling due to faulty root canal treatment, orthodontic 

treatment applications, and implant placement (3).  

       Maxillary incisors are the teeth most frequently  

affected by dental trauma (4). While crown fracture is the 

most common traumatic dental injury in permanent 

dentition, intrusive luxation injury is frequently reported 

in deciduous dentition (5,6). In injuries such as intrusion 

or lateral luxation, the roots of the maxillary anterior 

teeth may be displaced towards the adjacent     

nasopalatine canal, nasal cavity, and buccal cortical bone 

and damage these anatomical structures (1,7).  

       After a dental trauma, apical periodontitis or root 

resorption occurs due to devitalization, which is 

frequently encountered in maxillary anterior teeth (8). 

Therefore, endodontic treatment or apical surgery may be 

required for traumatized teeth depending on the case (9). 

In unsuccessful endodontic treatments, gutta-percha or 

canal filling paste may overflow from the tooth apex and 

damage adjacent anatomical structures (10). The root 

lengths of the maxillary anterior teeth, the distance 

between the roots of these teeth and the nasopalatine 

canal and the base of the nasal cavity, and the thickness 

of the buccal cortical bone differ in each person. 
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It was hypothesized that maxillary lateral teeth would be 

closer to the nasal cavity due to their longer root length 

compared to central teeth.  

       The aim of this study was to evaluate the distances of 

the roots of the maxillary incisors to the nasopalatine 

canal and also to the floor of the nasal cavity, and the 

thickness of the buccal cortical bone at the apices of the 

roots of these teeth using Cone Beam Computed 

Tomography (CBCT) in children in the permanent 

dentition period. 

 

        Materials and Methods 
 

        Our study was approved by the Non-Interventional 

Ethics Committee of Adiyaman University Faculty of 

Medicine (Decision number: 2022/7-36, Date: 

25/10/2022). 

         In this study, we evaluated the images of patients 

aged 6-14 years who were admitted to the pedodontics 

clinic at Adiyaman University Faculty of Dentistry 

between 2017 and 2021 and underwent CBCT (Planmeca 

Promax 3D Mid Proface, Finland) on the maxillary 

anterior region. CBCTs of patients with artifacts or poor 

image quality in the maxillary anterior region were 

excluded from the study. In addition, CBCTs of patients 

with congenital deformities or syndromes affecting the 

orofacial region and patients who underwent surgery in 

the maxillofacial region due to jaw fracture were 

excluded. 

        The sample size was calculated based on the effect 

size of 0.50 at a significance level of 0.80 using the G 

power program. With these data, it was found that it 

would be sufficient to include 48 patients in the study for 

4 groups in total, 12 for each group. Therefore, 48 

patients were included in the study. 

        FOV size of CBCTs: 400 micron meters, FOV 

diameter: 160 mm, height: 100 mm. On CBCT, the 

distance between the maxillary central teeth (11,21) and 

the nasopalatine canal in the axial plane was calculated as 

the shortest distance from the apex of the maxillary 

central tooth to the anterior wall of the nasopalatine canal 

(Figure 1).  

        The distance between the maxillary anterior teeth 

(11,12,21,22) and the floor of the nasal cavity was 

calculated by measuring the distance from the point 

where the line passing through the long axis of the 

maxillary anterior teeth in the sagittal plane in the CBCT 

intersects the apex of the tooth to the closest distance 

drawn to the lower wall of the nasal cavity floor (Figure 

2).  

        Buccal cortical bone thickness was calculated by 

measuring the distance from the anterior border of the 

buccal cortical bone to the long axis of the teeth at the 

level of the apices of the maxillary anterior teeth 

(11,12,21,22) (Figure 3).  

       

 
Figure 1: Measurement of the distance of the maxillary 

central teeth to the nasopalatine canal in the axial plane 

on CBCT. 

 

Figure 2: Measurement of the distance of the maxillary 

anterior teeth to the floor of the nasal cavity in the 

sagittal plane on CBCT. 

The root apex openings of the maxillary anterior 

teeth were evaluated by CBCT and those with root apex 

openings of more than 1 mm were classified as open 

apex and those with root apex openings of less than 1 

mm were classified as closed apex (Figure 4).  
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Figure 3: Measurement of the distance of the root apices 

of maxillary anterior teeth to the buccal cortical bone in 

the sagittal plane on CBCT. 

 

 
Figure 4: Evaluation of the apices of maxillary anterior 

teeth as open or closed in the sagittal plane on CBCT. 

 

       The mean distance between the maxillary anterior 

teeth and the floor of the nasal cavity and the distance 

between the maxillary central teeth and the nasopalatine 

canal were calculated and these values were compared in 

terms of gender and whether the teeth had open or closed 

apex. 

        

        Statistical Analysis 
         

        SPSS 22.0 computer program was used for data 

analysis. Number, mean, standard deviation, and 

percentage calculations were used for descriptive 

statistics. Student’s t test, the Mann Whitney U test, one-

way ANOVA, and the Kruskal Wallis test were used for 

comparisons within groups.  Significance was evaluated 

as p<0.05. 

 

         

 

 

 

       Results 
  

       The study included 49 patients because the image 

quality in the maxillary anterior region was not 

acceptable in 16 of 65 patients who underwent CBCT. Of 

these 49 patients, 23 were male and 26 were female. The 

mean age of the patients included in the study was 

12.1±1.8 years. In each of 49 patients, a total of 196 

teeth, including 2 maxillary central and 2 maxillary 

lateral teeth, were examined. Among the maxillary 

anterior teeth in the examined CBCTs, 8 patients had 4 

teeth with open apex and 41 patients had 4 teeth with 

closed apex. 

       The mean distances of the maxillary central teeth 

(11,21) to the nasopalatine canal in the examined CBCTs 

were calculated as 3.63 mm and 3.7 mm, respectively. 

There was no significant correlation in the mean distance 

of the maxillary central teeth (11,21) to the nasopalatine 

canal regarding the presence of open/closed apex and 

gender (p>0.05). 

       When the mean distances of the maxillary anterior 

teeth (11,21,12,22) to the nasal fossa were evaluated, it 

was observed that the distance of the base of the nasal 

cavity with tooth number 22 was the greatest and the 

distance with tooth number 12 was the least. The 

distances of the maxillary central teeth (11,21) to the 

floor of the nasal cavity were similar (p=0.01) (Table 1). 

There was no significant difference in the mean distance 

of the maxillary anterior teeth (11,21,12,22) to the floor 

of the nasal cavity when evaluated in terms of gender and 

open/closed apex status of the teeth (p>0.05). 

       Among the maxillary anterior teeth, the buccal 

cortical bone thickness was the highest in tooth number 

12 and the lowest in tooth number 21 (p=0.03) (Table 2). 

When the mean buccal cortical bone thickness of 

maxillary anterior teeth was evaluated in terms of gender, 

no significant difference was found (p>0.05). 

        It was found that the mean buccal cortical bone 

thickness of maxillary anterior teeth 11 and 21 with open 

apex was significantly thicker than those with closed 

apex (p<0.05) (Table 3). 

 

Table 1: Evaluation of the mean distance of maxillary 

anterior teeth from the floor of the nasal cavity 

Tooth 

no 

Average distance to the nasal 

cavity 

p 

11 5.53 mm  

0.01* 21 5.62 mm 

12 4.19 mm 

22 7.52 mm 

  ** One-way ANOVA test, * significance at 0.05 level 
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Table 2: Evaluation of mean buccal cortical bone 

thickness of maxillary anterior teeth 

Tooth 

no 

Mean buccal bone thickness p 

11 3.83 mm  

0.03* 21 3.55 mm 

12 4.19 mm 

22 3.99 mm 

*One-way ANOVA test. **Significance at 0.05 level 
 

Table 3: Evaluation of the mean buccal cortical bone 

thickness of maxillary anterior teeth according to whether 

the teeth have an open or closed apex 

Tooth 

no 

Open 

apex 

Closed apex p 

11 4.49 mm 3.7 mm 0.049* 

21 4.21 mm 3.42 mm 0.035* 

12 3.63 mm 4.31 mm 0.151 

22 3.54 mm 4.07 mm 0.227 

*One-way ANOVA test. **Significance at 0.05 level 

 

        Discussion 
     

        In maxillary anterior teeth, the relationship of these 

teeth with the nasopalatine canal and the floor of the 

nasal fossa and the thickness of the buccal cortical bone 

gain importance due to the frequent occurrence of 

traumatic dental injuries such as intrusion or lateral 

luxation, overflow filling during faulty root canal 

treatment, and apical surgery/implantation in this region 

(3).  

The distance between the maxillary central tooth apices 

and the nasopalatine canal is needed due to complications 

such as paresthesia and bleeding occurring in this region 

(11).
 
Gönül et al. calculated this distance as 2.56 ± 0.80 

and found no significant difference between genders 

(11). In a study, it was reported that the distance between 

the apices of the maxillary central teeth and the 

nasopalatine canal varies between 4.01 and 5.00 mm and 

this distance increases with age (12). In the present study, 

the mean distance of the maxillary central teeth to the 

nasopalatine canal ranged between 3.63 and 3.7 mm, but 

no significant difference was found in terms of gender 

and open/closed apex.  

        Due to the flexibility of the alveolar bone, traumatic 

injuries such as intrusion and extrusion are common in 

the primary dentition, while the incidence of intrusion 

decreases during the permanent dentition (9). 
 
In the case 

presented by Thor, the maxillary deciduous central tooth 

was displaced towards the nasal cavity due to intrusion in 

a 3-year-old child. Martin stated in a case report that the 

maxillary permanent lateral tooth intruded into the nasal 

cavity as a result of trauma. In addition to these, many 

other studies have reported displacement of maxillary 

permanent incisors into the nasal cavity as a result of 

traumatic injury (13-16). 

        In their study, Ducommun et al. measured the 

shortest distance between the base of the nasal cavity and 

the apices of the maxillary central teeth and the lateral 

teeth as 8.54 mm and 9.49 mm, respectively (17).  

        In the present study, the shortest distance between 

the base of the nasal cavity and the apices of the 

maxillary central teeth was 5.53 mm, while the shortest 

distance to the lateral teeth was 4.19 mm. The difference 

in these values may be due to the variation in the selected 

population. In the present study, it was observed that the 

distance between the base of the nasal cavity and tooth 

number 22 was the greatest, while the distance between 

tooth number 12 was the least. In line with the present 

data, it should be taken into consideration that perforation 

in the nasal cavity may occur in cases of intrusion 

occurring in tooth number 12 due to its anatomical 

proximity. 

        Buccal cortical bone thickness is important for 

implant placement, periodontal surgery, and evaluation 

of bone perforation of the lesion in teeth with apical 

periodontitis (18). In addition, buccal cortical bone can 

be damaged in traumatic dental injuries such as lateral 

luxation (19). In a literature review, it was observed that 

a small number of maxillary anterior teeth had a buccal 

cortical bone thickness of more than 1 mm (20). In 

addition, the thickness of the buccal cortical bone 

increases from anterior to posterior in the dental arch and 

from coronal to apical along the root surface of the tooth 

(20). Koç et al. reported no significant relationship 

between buccal cortical bone thickness of maxillary 

anterior teeth and age and gender (21). In addition, in this 

study, the average buccal cortical bone thickness was the 

highest around the right canine with 1.91 mm and the 

lowest around the right lateral with 0.35 mm. Yıldız 

reported that the buccal cortical bone thickness between 

the maxillary lateral and canine teeth was greater than the 

bone thickness between the maxillary central and lateral 

teeth. In the present study, the average buccal cortical 

bone thickness of the maxillary anterior tooth number 12 

was more than the other teeth, while the average buccal 

cortical bone thickness of the tooth number 21 was less 

than the other teeth. 

        It was reported that the buccal cortical bone 

thickness in the apical part of the maxillary anterior teeth 

was greater in males than in females (22).  



HRÜ Uluslararası Diş Hekimliği ve Oral Araştırmalar Dergisi                The Relationship Between Roots of Maxillary                      

HRU International Journal of Dentistry and Oral Research     Anterior Teeth and Neighboring Anatomical Stuctures                  

Received date: 03 May 2023 / Accept date: 01 August 2023                                                                                  Tozar et al.                                                                                                                                                                                                  

 

  
 

  

HRU IJDOR 2023; 3(2) 

University Faculty of Dentistry Şanlıurfa, Turkey 

https://ijdor.harran.edu.tr/tr/ 

90 

 

In the present study, there was no significant difference 

when the buccal cortical bone thickness of maxillary 

anterior teeth was evaluated in terms of gender.  

        There exists no study in which the relationship of 

maxillary anterior teeth with the anatomical structures in 

this region was compared with the apex opening status 

and buccal cortical bone thickness of these teeth. In the 

present study, buccal cortical bone thickness was higher 

in maxillary central teeth with open apex than in teeth 

with closed apex. In line with these data, in cases 

requiring apical surgery in teeth with an open apex, the 

fact that the bone thickness is higher than in teeth with a 

closed apex should be taken into consideration during the 

operation. 

         This retrospective study has some limitations. The 

present study was conducted in a small population. 

Further studies in large populations are needed to obtain 

more precise data. 

 

        Conclusions 
    

         The buccal cortical bone thickness of maxillary 

central teeth with closed apexes is higher than that of 

open apexes, which makes apical surgical applications in 

this region difficult. 
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Farklı Fiberle Güçlendirilmiş Kompozit Rezinler ile Tedavi Edilen Kök Kanal Tedavili Maksiller Kesici 

Dişlerde Oluşan Stres Dağılımının Sonlu Elemanlar Analizi ile Değerlendirilmesi 

 

Evaluation of Stress Distribution in Root Canal Treated Maxillary Incisors Treated with Different 

Fiber-Reinforced Composite Resins by Finite Element Analysis 
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        Özet 

 

Amaç: Bu çalışmanın amacı, maksiller kesici dişte horizontal ve oblik iki farklı kırık tipine sahip diş modellerinde 

farklı fiberle güçlendirilmiş kompozit rezin (FGKR) restorasyonlarının fonksiyonel kuvvetler altında oluşturduğu 

stresin sonlu elemanlar analizi (SEA) yöntemiyle değerlendirilmesidir.  

Materyal ve Metod: Kök gelişimi tamamlanmış bir maksiller kesici diş mikrobilgisayarlı tomografi cihazında 

taranmıştır. Elde edilen bilgilerle üç boyutlu kök gelişimi tamamlanmış maksiller kesici diş modeli oluşturularak, 

horizontal ve oblik kırığa sahip iki farklı grup oluşturulmuştur. Örnek model esas alınarak, kök kanal tedavisi yapılmış 

horizontal ve oblik kırık hattı oluşturulmuş, maksiller kesici diş modelleri farklı FGKR ile restore edilerek üç boyutlu 

olarak simüle edilmiştir. Ardından dişlerde fonksiyonel kuvvet altında oluşan stresler SEA yöntemiyle değerlendirilmiştir. 

Bulgular: FGKR kullanılan modellerde kök dentininin servikal bölgesi ve restoratif materyalde oluşan stresler 

azalmıştır. Tüm modeller incelendiğinde hem kök dentininin servikal bölgesinde hem de restoratif materyalde en 

yüksek stres değerleri yalnızca kompozit rezin kullanılan modellerde görülmüştür. En düşük stres değerleri ise 

prefabrik uzun cam fiber post kullanılan modellerde görülmüştür. Horizontal kırık hattına sahip olan modellerde oblik 

kırık hattına sahip modellere göre oluşan streslerin daha fazla olduğu görülmüştür. 

Sonuç: Kron fraktürüne sahip dişlerde FGKR kullanımı hem kök dentininin servikal bölgesinde oluşan stresleri hem 

de restoratif materyaldeki stresleri azaltmaya yardımcı olacaktır.  

 

                                                                                     Research Article (HRU Int J Dent Oral Res 2023; 3(2): 91-98 
 

       Anahtar Sözcükler: FGKR, SEA, nanofil kompozit, post, komplike kron kırığı. 

 

 

 

       Abstract  

 

Objective: The aim of this study is to evaluate the stress caused by different fiber reinforced composite resin (FRCR) 

restorations under functional forces in tooth models with two different types of horizontal and oblique fractures in the 

maxillary incisor using finite element analysis (FEA) method. 

Materials and Methods: A maxillary incisor with complete root development was scanned in a microcomputed 

tomography device. With the information obtained, two different groups with horizontal and oblique fractures were 

formed by creating a maxillary incisor model with three-dimensional root development. Based on the sample model, 

root canal treatment was performed, horizontal and oblique fracture lines were created, maxillary incisor models were 
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restored with different FRCR and simulated in three dimensions. Then, the stresses occurring in the teeth under 

functional force were evaluated with the FEA method. 

Results: In models using FRCR, the stresses on the cervical region of root dentin and restorative material were 

reduced. When all models were examined, the highest stress values in both the cervical region of root dentin and the 

restorative material were observed in models using only composite resin. The lowest stress values were observed in 

the models using prefabricated long glass fiber post. It was observed that the stresses occurring in the models with the 

horizontal fracture line were higher than the models with the oblique fracture line. 

Conclusion: The use of FGKR in teeth with crown fractures will help reduce both the stresses in the cervical region of 

root dentin and the stresses on the restorative material. Models restored with FGKR created less stress and 

strengthened the tooth structure more. 

 

                                                                                    Research Article (HRU Int J Dent Oral Res 2023; 3(2): x-x) 

 

       Keywords: FRCR, FEM, nanofil composite, post, complicated crown fracture. 

 

 

       Giriş 

        

       Çocuk diş hekimliğinde sıklıkla karşılaşılan 

travmatik dental yaralanmalar (TDY), çocuklarda diş 

çürüklerinden sonra en sık karşılaşılan durumdur (1). Süt 

dişlerinde lüksasyon yaralanmaları, daimi dişlerde ise 

kron kırıkları en fazla meydana gelen TDY’dir (2). Daimi 

maksiller kesici dişler bukkale eğimli olmaları ve bu 

sebeple düşme sırasında darbeyle karşılaşma 

ihtimallerinin fazla olmasından ötürü TDY’den en fazla 

etkilenen dişlerdir (3). TDY sonrası mine, dentin ve 

pulpayı içeren kırıklarda, kök gelişimini tamamlamış 

dişlerde pulpa nekrozu görülme oranı kök gelişimini 

tamamlamamış dişlere oranla daha yüksektir ve dişin 

canlılığının devam ettirilemediği durumlarda kök kanal 

tedavisi (KKT) sonrası fonksiyon, fonasyon ve estetiğin 

de geri kazandırılması gerekmektedir (4). Restoratif 

planlamada her zaman öncelikle direkt restorasyonlar 

gibi konservatif tedavi seçenekleri düşünülmeli; 

konservatif tedavi seçenekleri yetersizse daha az invaziv 

tedavi yöntemlerinden, invaziv tedavi yöntemlerine 

doğru bir tedavi yaklaşımı izlenmelidir (5). 

       Anterior dişler lateral ve kesme tipi kuvvetlerine 

sıklıkla maruz kalmaktadırlar. Marjinal sırtlar, singulum 

ve insizal kenar sağlamsa ve küçük bir giriş kavitesi ile 

KKT gerçekleştirilmişse, giriş kavitesinin kompozit 

rezinle restorasyonu yeterli olmaktadır (6). Bununla 

birlikte, TDY sonrası kron fraktürü gibi ciddi diş dokusu 

kayıplarında ise tutuculuk ve direncin sağlanması için 

post yerleştirilmesi gerekebilir (7). 

       KKT uygulanmış dişlerin restorasyonlarında rijit 

materyallerden yapılan postlar yerine elastiklik katsayısı 

dentine çok yakın olması sayesinde daha az kök kırığına 

sebep olması beklenen fiberle güçlendirilmiş kompozit 

rezin (FGKR) postların kullanımı metal postlara 

alternatif bir tedavi yaklaşımı oluşturmaktadır (8). 

       FGKR’ler, post amacıyla prefabrike postlar ve 

özelleştirilmiş postlar olarak klinikte kullanılmaktadırlar.     

Prefabrike fiber post sistemlerinin tasarımlarına uygun 

kanal preparasyon frezleri bulunmaktadır ve post 

boşluğunun bu frezlerle açılmasını takiben aynı seansta 

uygun simanlarla ilgili dişe uygulanmaktadırlar (9). 

Özelleştirilmiş post sistemleri genellikle doğrudan kök 

kanalına uygulanan cam veya polietilen fiberlerden 

oluşmaktadır. FGKR’lerin bu uygulaması birçok diş 

hekimi tarafından kullanılmasına rağmen, bu tekniğin diş 

hekimliğinde uygulanmasını destekleyen bilimsel 

çalışmalara ihtiyaç devam etmektedir (9, 10). 

       Son yıllarda baryum cam dolgulu kısa cam fiberle 

güçlendirilmiş bir kompozit rezin piyasa sürülmüştür 

(GC Everx Posterior
®
). Üreticiler bu kısa cam fiber ile 

güçlendirilmiş kompozit rezinin, KKT sonrası 

restorasyonun başarısızlığının esas nedeni olan çatlak 

oluşumunu önlediğini ve restorasyonu güçlend rd ğ n  

iddia etmektedirler (11). 

       Diş hekimliğinde kullanılan materyallerin 

biyomekanik özelliklerini değerlendirmek ve 

restorasyonlarda oluşan streslerin incelenmesi amacıyla, 

bu yapıların stres analizlerinin yapılması sıklıkla 

başvurulan bir yöntemdir. Sonlu Elemanlar Analizi 

(SEA), çeşitli mekanik problemlere çözüm arayan 

bilgisayar destekli sayısal bir analiz yöntemidir. Bu 

sebeple, stres analiz çalışmalarının canlı dokuları simüle 

eden modeller üzerinde yapılması tercih edilmektedir 

(12). 

       Bu çalışmanın amacı, TDY sonrası en sık 

karşılaşılan horizontal ve oblik kron kırığında KKT’si 

sonrası kısa ve uzun farklı fiber post sistemleri ile kısa 

cam fiber takviyeli kompozit kullanarak yapılan 

restorasyonların fonksiyonel kuvvetler altında 

oluşturduğu stresi değerlendirmektir. 
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       Gereç ve Yöntem 

 
       Bu çalışma Dicle Üniversitesi Diş Hekimliği 

Fakültesi Etik Kurulu tarafından 30.03.2022 tarihli 2022-

18 numaralı karar ile onaylanmıştır. Çalışmada 13 

yaşındaki erkek çocuğun, tek kök ve tek kanallı, kök 

gelişimi tamamlanmış, restorasyonsuz ve çürüksüz, 

avülse olmuş maksiller kesici diş verileri kullanılmıştır. 

Tomografi verisinden stl. (Standard Triangle Language) 

modelin elde edilmesi 3D Slicer yazılımında yapılmıştır. 

Tersine mühendislik ve üç boyutlu CAD faaliyetleri 

ANSYS Spaceclaim yazılımı, katı modellerin analiz 

ortamına uygun hale getirilmesi ve optimize ağ 

örgüsünün oluşturulması faaliyetleri ANSYS Workbench 

yazılımı ile gerçekleştirilmiştir. Oluşturulan sonlu 

elemanlar modellerinin çözümü için LS-DYNA çözücüsü 

kullanılmıştır. Tüm modellerde yükleme; çiğneme 

kuvvetini simüle edecek şekilde palatinalden labiale 

doğru, foodstuff üzerinden, 45
0
 açıyla 100 N 

büyüklüğünde uygulanmıştır. 

 

Model 1: Sağlıklı kök gelişimi tamamlanmış maksiller 

kesici diş modellenmiştir. 

Model 2: KKT’li horizontal kırık hattına sahip maksiller 

kesici diş nanofil kompozit rezin ile restore edilerek 

modellenmiştir. 

Model 3: KKT’li horizontal kırık hattına sahip maksiller 

kesici dişin mine sement sınırına kadar kök kanalı 

boşaltılarak, kısa fiberle güçlendirilmiş kompozit rezin 

kaviteye yerleştirilerek, kırık hattı nanofil kompozit rezin 

ile restore edilerek modellenmiştir. 

Model 4: KKT’li horizontal kırık hattına sahip maksiller 

kesici dişin mine sement sınırının 2 mm altına kadar kök 

kanalı boşaltılarak, önceden doyurulmuş örgü yapıda cam 

fiber dual cure rezin siman ile simante edilerek, kırık hattı 

nanofil kompozit rezin ile restore edilerek modellenmiştir.  

Model 5: KKT’li horizontal kırık hattına sahip maksiller 

kesici dişin mine sement sınırının 2 mm altına kadar kök 

kanalı boşaltılarak, leno dokuma polietilen fiber dual cure 

rezin siman ile simante edilerek, kırık hattı nanofil 

kompozit rezin ile restore edilerek modellenmiştir. 

Model 6: KKT’li horizontal kırık hattına sahip maksiller 

kesici dişin kök kanal dolgu maddesi kök ucunda 4 mm 

kalacak şekilde boşaltılarak, önceden doyurulmuş tek yönlü 

cam fiber post dual cure rezin siman ile simante edilerek, 

kırık hattı nanofil kompozit rezin ile restore edilerek 

modellenmiştir. 

Model 7: KKT’li oblik kırık hattına sahip maksiller kesici 

diş nanofil kompozit rezin ile restore edilerek 

modellenmiştir.  

Model 8: KKT’li oblik kırık hattına sahip maksiller kesici 

dişin mine sement sınırına kadar kök kanalı boşaltılarak, 

kısa fiberle güçlendirilmiş kompozit rezin kaviteye 

yerleştirilerek, kırık hattı nanofil kompozit rezin ile restore 

edilerek modellenmiştir. 

Model 9: KKT’li oblik kırık hattına sahip maksiller kesici 

dişin mine sement sınırının 2 mm altına kadar kök kanalı 

boşaltılarak, önceden doyurulmuş örgü yapıda cam fiber 

dual cure rezin siman ile simante edilerek, kırık hattı 

nanofil kompozit rezin ile restore edilerek modellenmiştir. 

Model 10: KKT’li oblik kırık hattına sahip maksiller kesici 

dişin mine sement sınırının 2 mm altına kadar kök kanalı 

boşaltılarak, leno dokuma polietilen fiber dual cure rezin 

siman ile simante edilerek, kırık hattı nanofil kompozit 

rezin ile restore edilerek modellenmiştir. 

Model 11: KKT’li oblik kırık hattına sahip maksiller kesici 

dişin kök kanal dolgu maddesi kök ucunda 4 mm kalacak 

şekilde kök kanalı boşaltılarak, önceden doyurulmuş tek 

yönlü cam fiber post dual cure rezin siman ile simante 

edilerek, kırık hattı nanofil kompozit rezin ile restore 

edilerek modellenmiştir (Şekil 1). 

 

 
Şekil 1. Çalışma için hazırlanan modellerin şematik 

görüntüsü (a-j). Çelik küre modeliyle simule edilen 

çiğneme kuvveti (k). 

 

       Çalışmamızda modellenen tüm dokuların ve 

restorasyonda kullanılan tüm materyallerin fiziksel 

özelliklerini temsil eden elastik modülü ve poisson 

oranları ise mevcut literatürlerden alınmıştır (Tablo 1). 
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Tablo 1. Kullanılan materyallerin elastik modülü ve 

poisson oranları (13-22) 

 

       Materyal Elastik 

Modül 

[MPa] 

Poisson 

Oranı 

Renkler  

Kortikal kemik 

(13) 

13700 0,30 
 

 

Trabeküler 

kemik (13) 

1370 0,30 
 

 

Periodontal 

ligament (13) 

68,9 0,45 
 

 

Dentin (13) 18600 0,31 
 

 

Gutta percha 

(13) 

Mine (14) 

0,69 

84100 

0,45 

0,33 
 

 

 

Mukoza (15) 3 0,45 
 

 

Pulpa (16) 3 0,45 
 

 

Kompozit rezin 

(Filtek Supreme 

XT,3M ESPE, 

St Paul, MN, 

USA) (17) 

12700 0,35 
 

 

Uzun cam fiber 

post (Snowlight, 

Carbotech, USA) 

(18) 

Dual cure rezin 

siman (Panavia F 

2.0, Kuraray 

Medical Inc, 

Osaka, Japonya) 

(19) 

49000 

 

 

 

18600 

0,28 

 

 

 

0,28 

 
 

 

 

 

 

Kısa fiber 

takviyeli 

kompozit rezin 

(EverXposterior, 

GC, Tokyo, 

Japan) (20) 

12300 0,24  

 

 

Leno dokuma 

polietilen fiber 

(Ribbond, 

23600 0,32 

 

 

Ribbond Inc., 

Seattle, WA, 

USA) (21) 

Örgü yapıda 

cam fiber 

(İnterlig, 

Angelus, 

Brazil) (22) 

X,Y: 7000 

 Z: 46000 

X,Y:0.29                  

     

Z:0.30 

       

 

 

Food stuff 

(çelik küre) 

200000 0,30 
 

 

 

      BULGULAR 

 

       Sağlıklı diş modeli ile horizontal ve oblik kırık 

hattına sahip diş modellerinde oluşan stress miktarları 

Tablo 2’de gösterilmektedir. 

 

Tablo 2. Bütün modellerin stres miktarları ve modellerde 

kullanılan materyallerin iç stres miktarları 

 

Model Kullanılan 

Materyal 

Servikal 

Stres 

(MPa) 

Restorasyonda 

oluşan stres 

Model 

1 

- 19.754 - 

Model 

2 

Nanofil 

kompozit rezin 

19.992 10.970 

Model 

3 

Kısa fiber 

takviyeli 

kompozit rezin 

19.917 10.839 

Model 

4 

Örgü yapıda 

cam fiber post 

19.572 10.206 

Model 

5 

Leno dokuma 

yapıda 

polietilen fiber 

post 

19.565 10.126 

Model 

6 

Tek yönlü uzun 

cam fiber post 

18.779 9.547 

Model 

7 

Nanofil 

kompozit rezin 

19.773 10.488 

Model 

8 

Kısa fiber 

takviyeli 

kompozit rezin 

19.761 10.302 

Model 

9 

Örgü yapıda 

cam fiber post 

19.503 10.006 

Model 

10 

Leno dokuma 

yapıda 

polietilen fiber 

post 

19.439 9.120 

Model Tek yönlü uzun 18.441 8.485 
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11 cam fiber post 

 

       Horizontal ve oblik kırık modelleri incelendiğinde en 

yüksek stres alanının kök dentinin servikal bölgesinin 

bukkal yüzeyi olduğu görülmüştür. Hem servikal kök 

dentininde hem de kırık restorasyonu için kullanılan 

kompozit rezin materyalinde oluşan stresler 

incelendiğinde, en yüksek stres değerlerini kompozit 

rezin ve kısa fiber takviyeli kompozit rezinin altyapı 

materyali olarak kullanıldığı modeller gösterirken, fiber 

post kullanılarak restore edilen dişler daha az stres 

değerleri göstermiştir. Kompozit rezinle restore edilen 

modeller kendi içinde kıyaslandığında kısa fiber takviyeli 

kompozit rezinin altyapı materyali olarak kullanıldığı 

modellerde daha az stresin meydana geldiği ve meydana 

gelen stresin sağlıklı diş modelinden daha yüksek olduğu 

gözlenmiştir. Farklı fiber post kullanılarak restore edilen 

modellerde ise en az stres değerini tek yönlü cam fiber 

post gösterirken onu sırasıyla leno dokuma yapıda 

polietilen fiber post ve örgü yapıda cam fiber post modeli 

takip etmiştir. Sağlıklı dişle kıyaslandığında fiber post 

kullanılan modellerde servikal bölgede daha az stres 

meydana geldiği gözlenmiştir (Şekil 2,3). 

       Horizontal ve oblik kırık modelleri 

karşılaştırıldığında, oblik kırık hattına sahip modellerde 

hem servikalde hem de restorasyonda meydana gelen 

stres değerlerinin horizontal kırık hattına sahip modellere 

göre daha düşük olduğu gözlenmiştir (Şekil 2,3). 

 

 
Şekil 2. Sağlıklı diş modeli ve horizontal kırık hattına 

sahip diş modellerinin kıyaslanması. 

 

 

 Şekil 3. Sağlıklı diş modeli ve oblik kırık hattına sahip 

diş modellerinin kıyaslanması. 

    

       TARTIŞMA 

 

       Çocuk diş hekimliğinde, büyüme ve gelişim 

dönemindeki hastaların TDY sonrasında meydana gelen 

komplike kron kırıklarının KKT sonrası uygulanan post-

kor restorasyonlarında kor ve kron genellikle kompozit 

rezinlerle tamamlanmaktadır (18). Günümüzde aşırı kron 

harabiyeti bulunan dişlerde dahi seramiklere alternatif 

olarak kompozit rezinler tercih edilmektedir (23). Bazı 

klinik raporlar, doğrudan kompozit rezin 

restorasyonların, geleneksel tam kron tedavisine 

alternatif olduğunu bildirse de, mevcut kompozit 

rezinlerin nispeten yüksek kırılganlığı ve düşük kırılma 

tokluğu kullanımlarını sınırlandırmaktadır (24, 25). 

Candan ve ark.’nın yaptıkları bir in vitro çalışmada farklı 

altyapı materyalleri kullanılmasının nanofil kompozit 

rezinin eğilme direncine etkisi değerlendirilmiştir. Bu 

çalışma sonucuna göre, yalnızca nanofil kompozit rezin 

kontrol grubunun en düşük eğilme direncine sahip 

olduğu, ulaşılan en yüksek eğilme direncinin akışkan 

kompozit rezinle birlikte fiber kullanılan örnek grubu 

olduğu bildirilmiştir (26). Pierrisnard ve ark.’nın yapmış 

oldukları bir SEA çalışmasında da 2 mm ferruleye sahip 

olan ve ferrulesiz diş modelleri yalnızca kompozit rezinle 

ve farklı post sistemleri ile simule edilmiştir. Çalışma 

sonuçları, en yüksek stresin kök dentininin servikal 

bölgesinde gözlendiğini ve en fazla stresin yalnızca 

kompozit ile restore edilen modellerde meydana geldiğini 

göstermiştir (27). Yapılmış olan çalışma sonuçları, bu 

çalışmayla uyumlu olup en yüksek stres değerlerinin hem 

kök dentininin servikal bölgesi hem de restoratif materyal 

için yalnızca kompozit rezinle restore edilen modellerde 

gözlenmesini destekler niteliktedir. 

       Kompozit rezinlerin gelişimlerine rağmen özellikle 

yüksek stres altında kalan bölgelerde kırılma ve eğilme 

direncine dayanıklılıklarının yeterli olmaması sebebiyle 

kullanımlarının kısıtlı olduğu bildirilmiştir. Bu sebeple 

kompozit rezin materyallerin fiber ile güçlendirilmesi 

gündeme gelmiştir (26).  

       Eapen ve ark.’larının yapmış oldukları bir in vitro 

çalışmada, KKT’li dişlerdeki restorasyonlarda kompozit 

rezinlerin altında kısa fiber takviyeli kompozit rezinlerin 

alt yapı olarak kullanılması sayesinde kalan diş 

dokusunun daha fazla korunduğu ve kırılma direncinin 

daha yüksek olduğu bildirilmiştir (28). KKT sonrası 

farklı kaide materyallerinin stres üzerindeki etkilerini 

inceleyen bir SEA çalışmasında da kısa fiber takviyeli 
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kompozit rezinlerin dentinle benzer elastik modülüne 

sahip olması sebebiyle restorasyon içinde ve dişte 

meydana gelebilecek yüksek gerilimlerden kaçınmak 

amacıyla kullanımının avantajlı olduğu bildirilmiştir 

(29). Bu çalışmada elde ettiğimiz sonuçlar in vitro ve 

SEA çalışmaları ile paralellik göstermektedir. Kısa fiber 

takviyeli kompozit rezinin altyapı materyali olarak 

kullanıldığı modellerde meydana gelen streslerin, 

yalnızca nanofil kompozit rezin kullanılarak yapılan 

restorasyon modellerinden daha az stres oluşturduğu 

görülmektedir. Nanofil kompozit altındaki kısa fiber 

takviyeli kompozit, meydana gelen stresleri absorbe 

ederek hem kök dentinin servikal bölgesinde hem de 

kırık hattının restorasyonu için kullanılan kompozit 

rezinde meydana gelen stresleri azaltmıştır. Bununla 

birlikte, Garoushi ve ark. KKT sonrası maksiller kesici 

dişlerin statik yük taşıma kapasitesini ve başarısızlık 

tiplerini değerlendirmek amacıyla yaptıkları bir in vitro 

çalışmada deneysel olarak ürettikleri kısa fiber takviyeli 

kompozit rezin ve fiber postları karşılaştırmışlardır. 

Çalışma sonuçlarına göre kısa fiber takviyeli kompozit 

rezinle restore edilen örneklerin fiber post uygulanan 

örneklerden daha düşük kırılma direnci gösterdiği 

bildirilmiştir (30). Bu çalışmada da fiber post uygulanan 

modellerde meydana gelen streslerin kısa fiber takviyeli 

kompozit rezin kullanılan modellerden daha az stres 

oluşturması Garoushi ve ark.’nın çalışmasıyla paralellik 

göstermektedir. Kısa fiber takviyeli kompozit rezin, fiber 

postlar kadar stresleri absorbe edememiş ve hem kök 

dentinin servikal bölgesinde hem de uygulanan restoratif 

materyalde fiber post uygulanan modellere göre daha 

fazla stres birikimine neden olmuştur. Dentinin stresleri 

absorbe edici özelliklerini taklit etmek için 2013 yılında 

piyasaya sürülen kısa fiber takviyeli kompozit rezinin 

yeni bir materyal olması sebebiyle bu materyal üzerinde 

yapılan in vitro ve SEA çalışma sayısı sınırlıdır. Bu 

nedenle, kısa fiber takviyeli kompozit rezinlerin 

güçlendirme kapasitesi üzerinde yapılacak yeni 

çalışmalara ihtiyaç duyulmaktadır. 

       Junior ve ark.’nın yaptıkları bir in vitro çalışmasında 

tek kat ve çift kat halinde uygulanan iki farklı tip (cam ve 

polietilen) fiberin ısıl döngüye tabi tutulup 

tutulmamasına göre eğilme dirençleri karşılaştırılmıştır. 

Çalışma sonuçlarına göre çift kat halinde uygulanan 

polietilen fiber, değerlendirilen diğer kombinasyonlarla 

karşılaştırıldığında, ısıl döngüden bağımsız olarak en 

yüksek eğilme direncini göstermiştir (31). Bu in vitro 

çalışma sonucuyla benzer olarak bu SEA çalışmasında da 

leno dokuma yapıda polietilen fiberin örgü yapıda cam 

fibere göre stresleri daha çok absorbe etme yeteneği 

olduğunu ve meydana gelen stresleri azattığını 

söyleyebiliriz. Leno dokuma yapıda polietilen fiber 

kullanılan modellerde hem servikal bölgede hem de 

restoratif materyalde daha az stres meydana geldiği 

görülmüştür. Mevcut literatürler incelendiğinde 

özelleştirilmiş post olarak kısa cam fiber post ve kısa 

polietilen fiber postların karşılaştırıldığı çalışmalara 

ihtiyaç duyulduğu görülmektedir. 

       Ramesh ve ark. ‘nın yapmış oldukları bir in vitro 

çalışmada da palatobukkal ve labiopalatal iki kırık 

modeline sahip maksiller kesici dişlerin leno dokuma 

yapıda polietilen fiber post ve prefabrik cam fiber fiber 

post uygulanması sonrası kırılma direnci 

karşılaştırılmıştır (32). Çalışma sonucuna göre, prefabrik 

cam fiber post leno dokuma yapıda polietilen fiber post 

ile karşılaştırıldığında daha yüksek kırılma direnci 

göstermiştir. Bu in vitro çalışma sonucuyla paralel olarak 

bu SEA çalışmasında da prefabrik uzun cam fiber post 

modellerinde hem servikal kök dentininde hem de 

restorasyon materyalinde meydana gelen stres 

değerlerinin özelleştirilmiş örgü yapıda cam fiber post ve 

leno dokuma yapısında polietilen fiber post gruplarından 

daha düşük değerlere sahip olduğu görülmüştür. Tek 

yönlü fiberlerin, dokuma ve örgü yapıdaki fiberlerle 

kıyaslandığında materyalin esneme direncini iki yönlü 

fiberlere göre daha fazla arttırdığı bilinmektedir (33). 

Buna bağlı olarak, prefabrik uzun cam fiber post 

modellerinde görülen daha az stres oluşumu tek yönlü 

fiberlerin esneme direncinin daha iyi olması ile 

açıklanabilir. 

       Post tutuculuğunu maksimum düzeye çıkarmaya 

yardımcı olmak için uygun post uzunluğu önem arz 

etmektedir. Fakat, tutuculuk için ideal post uzunluğu hala 

tartışmalı bir konudur (34). Adanır ve ark.’nın maksiller 

kesici dişte cam fiber post materyalinin post uzunluğunun 

fonsiyonel kuvvetler altında meydana gelen stres 

dağılımına etkisini inceledikleri SEA çalışmasında ise 

post uzunluğu arttıkça materyalin iç bünyesinde stresi 

daha fazla tuttuğu ve kök dentininde daha az stres 

oluşturduğu bildirilmiştir (35). Bu çalışmanın sonuçları 

uzun post kullanımının stres dağılımını azalttığı ve 

kırılma direncini arttırdığı çalışmalar ile benzerlik 

göstermektedir. Prefabrik uzun cam fiber post, stresleri 

absorbe ederek servikal kök dentininde ve restorasyon 

materyalinde meydana gelen stresleri azaltmıştır. 

       Literatürler incelendiğinde maksiller kesici dişlerde 

çok sık karşılaşılan iki farklı kırık tipinin 

restorasyonunda farklı FGKR restorasyonların ve 

yalnızca nanofil kompozit restorasyonların uygulanarak 

meydana getirdikleri streslerin değerlendirildiği benzer 
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bir çalışma bulunmamaktadır. Bununla birlikte, yapılmış 

olan bazı çalışmalarda restorasyon amacıyla dişin 

servikal bölgesine yerleştirilen farklı materyallerin 

(MTA, biodentin, gutta percha vb.) sağlıklı diş kontrol 

grubuyla kıyaslandığında daha az stres oluşturduğu 

bildirilmiştir (36, 37). Bu çalışmada da fiber post 

modellerinin kök dentininin servikal bölgesinde sağlıklı 

diş modelinden daha düşük stres değerleri göstermesini, 

servikal bölgeye yerleştirilen fiber materyallerinin elasik 

modülünün dentinin elastik modülüyle çok yakın 

değerlere sahip olması nedeniyle meydana geldiğini 

söyleyebiliriz. Yalnızca kompozit rezin ve kısa fiber 

takviyeli kompozit rezinin altyapı materyali olarak 

kullanıldığı modellerde ise servikal kök dentininde 

stresleri absorbe edecek bir materyal olmaması sebebiyle 

bu modellerde meydana gelen stres değerleri hem sağlıklı 

diş modelinden hem de diğer fiber post uygulanan 

modellerden daha yüksek değerleri göstermiştir. 

       Bu çalışmada FGKR uygulamasının kök dentininin 

servikal bölgesindeki stres değerlerini azalttığı gibi 

restoratif materyaldeki stres değerlerini de benzer şekilde 

azalttığı görülmüştür. Bu SEA çalışması sonuçları 

KKT’li dişlerin konservatif restorasyonlarında fiber post 

kullanımı sayesinde kırılma direncinde artış gözlendiğini 

bildiren çalışmalarla paralellik göstermektedir. (38, 39). 

Fiber post uygulanan modellerde restoratif materyalde, 

yalnızca nanofil kompozit rezinle restore edilen 

modellerden ve kısa fiber takviyeli kompozit rezinin 

altyapı materyali olarak kullanıldığı modellerden daha 

düşük stres değerleri gözlenmiştir. Yalnızca nanofil 

kompozitle restore edilen modeller, çalışmalarla paralel 

olarak fiber post uygulanan modellerden daha yüksek 

stres değerleri göstermiştir. 

       Yapılan SEA çalışmaları, çeşitli varsayımlara 

dayandığından ötürü bazı sınırlılıkları bulunmaktadır. Bu 

sebeple birkaç detay idealize edilmekte, basitleştirilmekte 

ya da göz ardı edilmektedir. Buna karşın bu yöntemin, 

gerçek koşulların laboratuvarda ya da in vivo olarak 

doğrulanamadığı koşullarda stres-gerinim modellerini 

analiz etmek amacıyla yararlı bir yöntem olduğu da 

bilinmektedir (40). Tüm bu nedenlere bağlı olarak, bu 

SEA çalışmasının da sınırlılıkları göz önünde 

bulundurulmalı, deneysel yöntemlerle ve uzun dönem 

klinik çalışmalar ile desteklenmesi gerektiği göz ardı 

edilmemelidir. 

 

      Sonuç  

 

       Bu çalışmanın sınırlılıkları dahilinde aşağıdaki 

sonuçlar çıkarılabilir: 

1. FGKR kullanımı kök dentininde stres değerlerini 

azaltmıştır. 

2. FGKR’nin post şeklinde kullanımı sağlıklı diş 

modelinden de daha az stres oluşumuna sebep 

olmuştur. 

3. FGKR kullanımı restorasyon amacıyla kullanılan 

kompozit rezindeki stres değerlerini azaltmıştır. 

4. Tüm modeller açısından değerlendirme 

yapıldığında, hem kök dentininin servikal 

bölgesinde hem de restoratif materyalde görülen 

en yüksek stres değerleri yalnızca kompozit 

rezin kullanılan modellerde görülmüştür. 

5. Prefabrik tek yönlü uzun cam fiber post 

materyalinin tüm modellerde en düşük stres 

değeri oluşturduğu görülmüştür. 

6. Kırık tipi açısından kıyaslama yapıldığında hem 

kök dentininin servikal bölgesi hem de restoratif 

materyal için tüm modellerle uyumlu olacak 

şekilde en düşük stres değerleri oblik kırık tipine 

sahip modellerde görülmüştür. 
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       Abstract  

 

Objectives: Optimal mechanical and aesthetic properties are expected from all ceramic restorations in dentistry to 

maintain good prognosis. Zirconia restorations have had mechanical advantages and lithium disilicate ceramics have 

provided aesthetic advantages. This study intended to compare the four-point flexural strength and translucency of 

zirconia reinforced lithium silicate with solid zirconia and lithium disilicate.  

Material and Methods: 90 bars (1x4x18 mm) for flexural strength test (n=30) and 30 square shaped (1x10x10 mm) 

samples for translucency measurement (n=10)  were obtained from solid zirconia (BR-BruxZir), zirconia reinforced 

lithium silicate (VS-Vita Suprinity) and lithium disilicate (EM-Emax CAD) blocks. All BR samples were sintered, VS 

and EM were crystallized according to the manufacturer's recommendations. These samples were grinded and 

polished. Subsequently, they were ultrasonically cleaned and flexural strength values (MPa) were obtained in a 

universal test device. Color measurements were performed with a dental spectrophotometer using black and white 

backgrounds to determine the translucency values. Statistical analysis was performed using one-way ANOVA and 

Tukey HSD tests. Results: BR showed the highest mean flexural strength. There was no significant difference between 

EM and VS (p>0.05), while BR showed significantly different flexural strength (p<0.05). EM and VS showed similar 

translucency, whereas translucency of BR was significantly lower than other groups (p<0.05).  

Conclusions: Lithium silicate reinforced with zirconia showed similar translucency with lithium disilicate. However, 

being reinforced with zirconia did not contribute to four point flexural strength. 

 

                                                                                  Research Article (HRU Int J Dent Oral Res 2023; 3(2): 99-103 

 

       Keywords: Four-point flexural strength; lithium disilicate; translucency; zirconia; zirconia reinforced lithium 

silicate. 

 

       Introductıon 

 

       Innovations in the production of all-ceramic 

restorations have attracted attention for the last three 

decades due to the need for metal-free restorations [1]. 

Zirconia restorations provide mechanical advantages due 

to their high hardness and fracture toughness [2], and 

glass ceramic restorations provide an aesthetic advantage, 

but their fragility limits their use in areas where chewing 

force is intense [3]. Therefore, there is an increasing 

interest in anatomical zirconia restorations that do not 

require veneer porcelain and have good optical and 

mechanical properties [4,5]. Solid zirconia is a good 

alternative to metal-supported porcelain restorations. Its 

resistant to chipping provides the advantage of use in 

individuals with bruxism, and could be preferred in cases 

where there is not enough preparation distance for metal-

supported porcelain restorations. Enhanced colloidal 

production increases the durability of zirconia and 

improves its translucency. Pre-colored blocks do not 

require any coloring process before sintering, and after 

sintering, translucency and color close to natural 

appearance can be obtained [6]. Lithium disilicate 

monolithic restorative materials’ flexural strength is 
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130±30 MPa in the blue phase, when they are in 

precrystalline form and contain metasilicate and lithium 

disilicate cores. After the designed restorations are 

obtained from the blocks, heat treatment is applied. 

During this heat treatment, metasilicates dissolve, lithium 

disilicate crystallizes and restoration is obtained 

according to the selected block color. At this point, the 

ceramic has a crystal content of 70%, 1.5 μm in size, and 

it has a 360 Mpa flexural strength [7]. It is reported that 

the recently introduced zirconia-reinforced lithium 

silicate CAD/CAM blocks combine the material 

properties of zirconia and glass ceramics. It is 

recommended to be used as an anatomical monolithic 

restoration due to its different colors and translucency 

[8]. 

The structure and composition of ceramics affect also the 

optical properties resulting from its interaction with light 

[9]. Optical properties have an important role in 

providing translucency close to the natural tooth and 

improving the aesthetic results. The CIELab system 

enables the detection of small color differences in 

materials and is based on the discrimination of red, green 

and blue color receptors. In this three-dimensional color 

space, there are three axes as 'L, a, b'. The 'L' color 

coordinate represents lightness-darkness; In the 'a' color 

coordinate, positive values increase green and negative 

values increase redness; In the 'c' color coordinate, 

positive values indicate yellowness and negative values 

indicate blueness. Differences in materials are calculated 

with the formula (∆E= [(∆L)
2
 + (∆a)

 2
 + (∆b)

 2
]

1/2
) [10]. 

Contrast ratio and/or translucency parameter (TP) are 

used to determine the translucency property of ceramics. 

TP is defined as the color difference obtained using black 

(B) and white (W) backgrounds of a certain thickness 

[11,12] and is calculated using the 'L,a,b' values with the 

following equation: 

TP= [(LB-LW)
2
 +(aB-aW)

2
 +(bB-bW)

2
]

1/2
 [13]  

The aim of this study is to evaluate the mechanical and 

optical properties of zirconia reinforced lithium silicate 

material, which was developed to eliminate the risky 

sides of glass ceramics from a mechanical point of view 

and polycrystalline ceramics from an aesthetic point of 

view, and to compare them with solid zirconia and 

lithium disilicate. The null hypotheses (H0) of this study 

are as follows: 1) Flexural strengths of zirconia 

reinforced lithium silicate and lithium disilicate are 

similar. 2) Translucency of zirconia reinforced lithium 

silicate and lithium disilicate is similar. 

 

       

 Materıals and Methods 
 

       90 bars (1x4x18 mm) for flexural strength test 

(n=30) and 30 square shaped (1x10x10 mm) samples for 

translucency measurement (n=10)  were obtained from 

solid zirconia (BR-BruxZir), zirconia reinforced lithium 

silicate (VS-Vita Suprinity) and lithium disilicate (EM-

Emax CAD) blocks with a precision cutting device 

(Micracut 151 , Metkon Instruments Inc., Bursa, Turkey) 

at 250 rpm under water cooling. BR samples were 

sintered, VS and EM were crystallized according to the 

manufacturer's recommendations. These samples were 

grinded and polished with 240, 400, 800, 1200 and 2400 

grit SiC. Then they were ultrasonically cleaned in 

distilled water for 10 minutes and the four-point flexural 

strength test was performed on a universal test machine 

(Lloyd LRX, Ametek Inc.). The values were recorded as 

MPa. The CIELab coordinates of the ceramic samples 

were determined using a dental spectrophotometer (Vita 

Easyshade V, Vita Zahnfabrik, Germany). Translucency 

parameters were measured and calculated for the same 

sample using black and white backgrounds according to 

the formula. 

 

 

       Results 

 

       The highest mean flexural strength was obtained in 

the BR, whereas the lowest mean flexural strength was 

observed in the EM. As a result of the comparisons, it 

was determined that there was no significant difference 

between EM and VS (p>0.05), however a statistically 

significant difference was found in the BR group 

compared to the other groups (p<0.05). Table 1 shows 

the mean flexural strength values (MPa) and 

comparisons. 

       In the translucency measurement results, the highest 

mean value was obtained in the EM and the lowest mean 

value was observed in the BR. Significantly lower 

translucency values were obtained in the BR compared to 

the EM and VS (p<0.05). There was no significant 

difference between EM and VS (p>0.05). Table 2 shows 

the mean translucency values and comparisons. 
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Table 1. Mean flexural strengths of the materials 

(standard deviation). 

Bruxzir (BR) 

IPS e.max 

CAD (EM) 

Vita Suprinity 

(VS) 

12,17 (0,60) 
A
 21,26 (1,14) 

B
 21,03 (0,73) 

B
 

* The same capital letters in the superscript show 

that there is no significant difference in the groups 

between the columns (p>0.05). 

Table 2. Mean translucency values of the materials 

(standard deviation). 

       Discussion 

 

       Flexural strength and translucency measurements 

were made in this study, considering that lithium silicate 

blocks reinforced with zirconia could combine the 

aesthetic properties of lithium disilicate and the durability 

of solid zirconia. Lithium silicate reinforced with 

zirconia showed similar results to lithium disilicate in 

terms of flexural strength and translucency. Therefore, 

null hypotheses were accepted.  

       The production techniques used for dental ceramics 

and the structural properties of the materials are effective 

in determining their durability. Various shapes and sizes 

of pores, micro and macro cracks, milling parameters are 

among the factors affecting their durability[14,15]. 

Biaxial, three-point and four-point flexural strength tests 

can be used to investigate the mechanical properties of 

ceramic materials [16]. In this study, it has been shown 

that zirconia has a significantly higher flexural strength 

than lithium disilicate. Although it was thought that 

zirconia-reinforced lithium silicate ceramics would show 

flexural strength similar to zirconia or higher than lithium 

disilicate glass ceramics, the results did not confirm this. 

Therefore, it couldn’t be said that lithium silicate 

containing glassy matrix reinforced with zirconia 

provides a significant advantage in terms of durability 

compared to lithium disilicate. In another study[17] the 

three-point flexural strength of the VS was found to be 

179 ± 56 MPa, in our study the four-point flexural 

strength was determined as 149.21 ± 32.99. In another 

study[18] comparing LD and VS, the three-point flexural 

strength was found to be 289 MPa ± 20 and 230 ± 20 

MPa respectively, and it was reported that LD had 

significantly higher flexural strength. It is thought that 

test mechanisms may lead to different results. The three-

point test configuration exposes only a very small portion 

of the sample to maximum stress. Therefore, the three-

point flexural strengths are likely to be much greater than 

the four-point flexural strengths. Although three-point 

flexural strength is easier to test, four-point flexural 

strength is preferred and recommended in determining 

the properties of materials [19]. In a study[20] on molar 

crowns, it was reported that zirconia was found to be 

higher than zirconia-reinforced lithium silicate and 

lithium disilicate, whereas zirconia-reinforced lithium 

silicate had significantly the lowest strength. In our 

study, VS has a higher mean flexural strength than EM, 

but no significant difference was found. 

       There are spectrophotometers, colorimeters and 

imaging systems for clinical evaluation of optical 

properties. Many devices can be used for color 

determination [21]. Spectrophotometers are devices that 

can be used in the evaluation of optical properties and the 

most accurate measurements can be easily obtained. 

They record the light transmission and reflection of the 

object [10]. The scattering of the light coming into the 

restoration under the surface is an important factor in 

obtaining the natural appearance. If the majority of the 

light is scattered or reflected, it causes the material to 

appear opaque, while the majority of it is transmitted or a 

small part of it is scattered, making it appear translucent 

[22]. If the material is completely transparent, all the 

light is transmitted and the white color is perceived; if it 

is completely opaque, all light is absorbed and black 

color is perceived. Generally, however, some of the 

Bruxzir (BR) 

IPS e.max CAD 

(EM) 

Vita Suprinity (VS) 

470,32 

(98,31) 
A
 

139,15 (22,69) 

B
 

149,21 (32,99) 
B
 

* The same capital letters in the superscript show that 

there is no significant difference in the groups between 

the columns (p>0.05). 
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wavelengths (colors) are absorbed and others transmitted. 

In this case, the perceived color is determined by the 

transmitted wavelengths [23]. Metal oxides and 

opacifiers in ceramics can prevent the transmission of 

light and adversely affect the translucency feature, which 

has an important effect on the natural appearance of the 

restoration [24]. The translucency values of dental 

ceramics are affected by grain size, chemical structure, 

pores and crystalline content. Since zirconia does not 

contain a glassy matrix, it shows lower translucency than 

other ceramics due to its dense polycrystalline structure 

[25]. Higher crystalline content increases flexural 

strength and decreases translucency [26]. In this study, 

BR showed a significant difference in terms of 

translucency compared to other groups. Having a 

polycrystalline content caused it to exhibit lower 

translucency than other ceramics containing glassy 

matrix. In a similar study[27], VS showed higher 

translucency than EM. Bahgat et al[28] showed that VS 

(22.43±0.69) had a significantly higher translucency than 

EM (20.41±0.41), and Günal et al[29] showed that EM 

(16.13±0.33) had a significantly higher translucency than 

VS (14.26±0.52). In this study, the highest translucency 

value was observed in the EM group, but no significant 

difference was found between the translucency values of 

VS and EM. However, it is thought that the zirconia 

content in the glassy matrix reduces the translucency 

value compared to EM. 

       However, this study was not free of limitations. The 

specimens were manufactured and tested according to 

ideal conditions, therefore clinical conditions may not be 

reflected actually. Degree of technique sensitivity were 

not evaluated in terms of clinical use. The visual shade 

detections  must also be experienced chairside with the 

tested ceramics in this study by different thicknesses and 

color devices. 

 

 

       Conclusıon  

 

       VS could not provide an advantage in combining the 

strength of zirconia and the aesthetic properties of 

lithium disilicate. Although it has similar properties with 

EM in terms of translucency, it does not differ in flexural 

strength. Further studies on the subject will be useful for 

making comparisons that will contribute to clinical use. 
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       Abstract 

 

       Mucous membrane plasmacytosis (MMP) is a rare benign condition.  Neoplastic lesions should be considered in 

the differential diagnosis for this condition, which is clinically involved in different anatomically locations and 

presents clinically different appearances. Cellular, polyclonal plasma cell infiltration of mucosal tissue is in this 

condition observed. This case report discusses diagnosis and treatment in a patient with oral involvement of MMP. In 

the case diagnosed with MMP, no recurrence was observed in the short-term follow-up. However, long-term follow-

up of such cases is recommended. Detailed information about the diagnosis and treatment of this clinical condition is 

still needed. 

 

                                                                                        Case Reports (HRU Int J Dent Oral Res 2023; 3(2):104-107 
 

Key words: Mucous membrane plasmacytosis, biopsy, gingivectomy. 

 

 

 

 

       Introduction 

 

       First described by Zoon in 1952 and was located at 

the glans penis which he described as ‘’chronic benign 

balanoposthitis with plasmacytes’’ (1).
 

Mucous 

membrane plasmacytosis (MMP) is a rare benign 

condition consists of an intense plasma cell infiltration of 

the mucous membrane. It is seen that this clinical picture 

in gingiva was also named as atypical gingivostomatitis, 

idiopathic gingivostomatitis and allergic 

gingivostomatitis in previous years (2). It was suggested 

that it was common with hypersensitivity reactions and 

defined also as an idiopathic, inflammatory clinical entity 

(3). This condition was thought to be and allergic 

reaction to unknown ingredient mouthwash, toothpaste 

and chewing gum other causes like decreased vitamin 

intake and local infections was suggested (4). Upper 

respiratory-digestive system and oral mucosal regions 

were seen as anatomical sites affected (5). Fogarty et al. 

presented a patient with disease progressed from gingiva 

to upper airway then treated with lower dose of radiation 

to achieve symptomatic improvement and minimal 

toxicity (6). In general, clinical examinations reveals a 

well-circumscribed, soft, slightly raised, edematous mass.  

If it occurs in the lip and gingival area, they complain of 

symptoms such as pain, swollen lips and gingiva. When 

it occurs in other parts of the air-digestive system, such 

as the larynx, pharynx, patients  
moan about of oral pain, dysphasia, dysphonia and 

difficulty breathing (7).
 
 

       There is no agreed upon or consistently successful 

treatment option for this clinical picture. Corticosteroids, 

surgical removal, antibiotics, low-dose radiation, 

cryotherapy are some of suggested therapies. Polyclonal 

plasma cell infiltration of mucosal tissue is represented in 

MMP which is a rare variant of mucositis (8). MMP is a 

rare, idiopathic and inflammatory mucositis that 

frequently presents as an erythematous lobulated mucosa. 

MMP is known for ulcerated plaques that are known to 

bleed (9). This report represents a case of MMP in the 

right maxillary canine area. 

 

       Case Reports 
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       A 53 year-old female patient was referred to the 

Department of Periodontology, because of swelling in the 

right maxillary canine buccal area (Figure 1). The 

patient's medical history revealed that there was no 

significant systemic disease or allergy. According to the 

information given by the patient, the lesion has been 

present in the mouth at least for 9 months. In addition, 

clinic examination showed caries in the right lateral 

incisor. No other orofacial symptoms were observed. 

       

       
Figure 1: Clinical appearance of the lesion. 

 
Clinical periodontal examination revealed, pink, inflamed 

mass below the free gingival margin/interdental papilla. 

There was a notable ulceration on the center of the 

enlargement. 

       After the periodontal phase I treatment a further 

review for two weeks showed no improvement.  The 

patient was not cooperative to the periodontal treatment. 

Desired oral hygiene levels could not be obtained in 

phase 1 treatment. However, it was decided to remove 

the lesion. Written informed consent was obtained from 

patient and ethics committee approval was not needed. 

       Infiltrative local anesthesia (Ultraver D-S) applied to 

area. External bevel incision is made and lesion is 

removed with a Kirkland type gingivectomy knife. 

Specimen is carefully examined (Figure 2) and sent to 

pathology department for advanced examination. 

Gingival contour is corrected with gingivoplasty 

procedure and a periodontal dressing was applied to the 

area. The patient was seen again in the 2
nd

 week after the 

surgical procedure (Figure 3). However, the patient did 

not continue the following control sessions afterwards. 

       Dimensions of the biopsy specimen were 

1.2x0.6x0.4 cm.  The biopsy material was cream brown 

in color and its hardness was medium hard. Sections 

were observed in homogeneous appearance.  

 

 
Figure 2: The appearance of the specimen. 

 

 
Figure 3: Clinical appearance in the second week after 

the procedure. 

 

       Biopsy sections showed hyperplasia, irregular 

acanthosis with small formations of plasma cells under 

the epithelium. Plasma cells were companied but in few 

by lymphocyte, histiocytes and neutrophil leukocytes. 

Haematoxylin and eosin staining (H&E) revealed plasma 

cells with an eccentric nucleus with oval coarse 

chromatin, with abundant dark blue cytoplasm and 

perinuclear hoof, marked with arrows are observed 

(Figure 4 A). Immunochemical analysis of inflammatory 

cells under the epithelium showed that LCA, CD45, CD 

79a, CD38, MUM1 staining were positive. Kappa, 

Lambda and CD138, staining was also positive (Figure 4 

B-D). According to Ki67 staining proliferative index was 

%4. Pancytokeratine showed a positive staining in the 

surface epithelium. In the immunochemical analysis 

performed, it was noted that the infiltration in the plasma 

cells under the epithelium which were polyclonal. 
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Figure 4: Pathological evaluation  

A: H&E, x63 magnification;  

B: Kappa, x5 magnification, 

C: Lambda, x5 magnification,  

D: CD138, x5 magnification. 

 

       Discussion 
 

       In the nomenclature cases have been reported with 

variety of titles such as idiopathic plasmacytosis (10,11), 

plasma cell orificial mucositis
 

(12), oral papillary 

plasmacytosis (13) and mucous membrane plasmacytosis 

(5). The clinical differential diagnosis of MMP consist of 

Wegener granulomatosis, pemphigus, erythroplasia, 

erosive lichen planus, sarcoidosis, fungal infections, 

squamous cell carcinoma, mucous membrane 

pemphigoid, and allergic gingivostomatitis (14). 

       The diagnosis of MMP can be difficult considering 

histological resemblance with neoplastic lesions. 

Treatment of MMP is challenging because of lack of 

consensus on its management. There is one reported case 

that shows accompanying squamous cell carcinoma with 

unidentified etiopathogenetic relation (15). 

       Unlike plasma cell gingivitis, in which the link with 

allergic reactions is well established, the association 

between MMP and allergy is less well recognized (16). 

Previous reports have described the use of 

corticosteroids, antibiotics and surgical debulking 

procedures, with inconsistent results (6). 

       Najarian et al. achieved long lasting remission with 

cryotherapy. They used liquid nitrogen with the open-

spray technique. Freeze time was 30 to 60 seconds for 

lower lip localized MMP. In this way they achieved 6 

months remission and no functional side effects.
9
 Mahler 

et al. used 2% fusidic acid combination with tetracaine 4 

times a day. After regular use continuous improvement 

was achieved. There were no side effects to be specified 

and non-invasive treatment was accomplished (17). 

       MMP is rare type of mucositis, there are no long-

term studies with large numbers, and regular clinical 

review is recommended. This report adds to the literature 

another case of the rare plasma cell disorder MMP of 

gingiva. It also demonstrates a successfully excisional 

treatment of the MMP. 

 

       Conclusion 
 

       Plasma cell malignancies occur from an anormal 

clonal proliferation of plasma cells. Despite the fact 

MMP is identified as idiopathic, other formations of 

plasma cell conditions may involve neoplastic diseases 

such as solitary plasmacytoma of bone and multiple 

myeloma. Therefore, a high index of suspicion is 

required to identify MMP and biopsy can be taken into 

consideration for ulcerated gingival enlargements. 

 

One-sentence summary describing the key finding(s):  
Diagnosis and treatment stages of an individual with 

mucous membrane plasmacytosis are discussed. 

 

Author contribution statement: All authors have made 

substantial contribution to the case. AGT and HH treated 

the patient. AND and NBA made the pathological 

evaluations. All authors drafted and approved the final 

version of the manuscript. AGT performed the 

measurement and involved in the follow-up. 
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       Abstract 

 

       Williams-Beuren syndrome (WBS) is a rare congenital disorder that includes cardiovascular problems, mental 

retardation, distinctive facial features and dental anomalies. This case report the treatment of a tooth fracture after 

dental trauma in a 13-year-old male with WBS syndrome. Intraoral clinical examination revealed anterior interdental 

space and enamel hypoplasia in incisors. Dental treatment included: The fracture tooth fragment was restored after 

basic behavioral orientation. 

 

 

                                                                                         Case Report (HRU Int J Dent Oral Res 2023; 3(2): 108-111 

 

       Keywords: Williams-Beuren syndrome, tooth fracture, tooth anomalies. 

 

 

 

 

       Introduction 

 
       Williams-Beuren syndrome (WBS), is a rare 

congenital disorder involving cardiovascular problems, 

mental retardation, distinctive facial features and tooth 

anomalies. Williams-Beuren syndrome is caused by 

hemizygous deletion of 1.5 to 1.8 Mb on chromosome 

7q11.23, which contains approximately 28 genes. (1-7) 

The prevalence of WBS is estimated to be one in every 

7,500 live births. The disorder occurs equally in both 

sexes. There is no ethnic or racial discrimination.(8) 

       Intraoral findings of this syndrome include 

malocclusion, micrognathism, hypodontia, enamel 

hypoplasia, microdontia, short roots, diastema, pulp 

stones and conical teeth.(8,9) 

In addition, poor fine motor skills in these patients cause 

difficulties in maintaining dental hygiene and increase 

the risk of dental caries. It is recommended to have dental 

check-ups up to the age of 1 or within 6 months after the 

first tooth erupts. Dental cleaning is recommended every 

4 months. Caregivers should be instructed to assist with 

brushing and flossing.(10)  The main complications in 

the dental treatment of the patients with WBS are heart 

disease and behavioral disorder. Cardiovascular diseases 

occur in 80% of WBS individuals.(11) For these reasons, 

WS-specific sedation and anesthesia recommendations 
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should be followed if dental procedures require 

anesthesia. (10) 

 
       Case Reports 
 

       We report on a case of a 13-year-old young male 

affected by WBS who had a fracture of 1.1. In order to 

make the restoration of the central incisor the rubber dam 

has been applied with a good compliance. (Figure 1-3); 

He had no cardiopathies, no tooth agenesis, a good 

compliance. 

Table 1 summarized all clinical features related to WBS 

along with inheritance pattern (1-7) 

 

 

Figure 1: Fracture of 1.1 

 

Figure 2: Tooth isolated with rubberdam 

 

Figure 3: Tooth aesthetically reconstructed by final 

result after polishing 

 

 

       Discussion 

 

       Williams syndrome pose challenges for several 

reason such as behavioral management foreseen fur such 

patients along with the anesthesiologic issues. The 

peculiarities of these cases are represented by the 

incoming event of the traumatic dental injury and the 

behavioral management of an entity usually difficult to 

treat due to scarce collaboration. (1-7) 

       S. Axelsson et al. reported in a study conducted on 

patients with WS, they found hypodontia, diastema, 

microdontia, and conical incisor anomalies.(12) This 

patient had some of these features, such as anterior open 

bite, tongue thrust, excessive interdental space, and 

hypoplasia. In this patient, a crown fracture occurred in 

the maxillary incisor as a result of dental trauma due to 

poor motor skills. 

       Patients with WBS syndrome may also have visual 

impairment, sensorineural hearing loss, hyperacusis, 

photophobia and hoarseness. Anterior open bite, tongue 

thrust, excessive interdental space, enamels 

hypomineralization in incisors, hypoplasia and caries 

lesions can be seen in intraoral clinical examination. 

Anxiety can be seen due to aversion to sounds and 

photophobia during dental treatment. Dental fear can be 

reduced with modulating sessions. Oral hygiene 

education and use of 0.05% sodium fluoride mouthwash 

are important.(13) This patient had a conical tooth 

anomaly in the upper incisors. 

 

      Conclusion 

 

       We report on a rare case of WBS syndrome 

highlighting with a sequence of imagines the trauma 

managment and treatment choice of such a rare entity. 

 

Table 1: summarize clinical features of Williams Beuren 

syndromes along with molecular basis and inheritance 

pattern 

- INHERITANCE 

- -Autosomal dominant 

- GROWTH 

- Height 

- -Short stature 

- Weight 

- - Abnormal weight gain 
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- Other 

- - Intrauterine growth retardation (IUGR) 

- HEAD & NECK 

- Face 

- - Medial eyebrow flare 

- - Flat midface 

- - Periorbital fullness (puffy eyes) 

- - Epicanthal folds 

- - Long philtrum  

- Ears 

- - Sensorineural hearing loss, mild to moderate 

- Hyperacusis 

- - Phonophobia 

- - Abnormal brain auditory evoked responses 

(BAER) 

- Decreased or absent ipsilateral acoustic 

reflex response to maximum stimulation 

 

- Eyes 

- - Stellate pattern of iris 

- - Strabismus 

- - Altered visual acuity 

- Nose 

- - Depressed nasal bridge 

- - Anteverted nares 

- Mouth 

- - Thick lips 

- Teeth 

- - Hypodontia 

- - Microdontia 

- CARDIOVASCULAR 

- Heart 

- - Supravalvular aortic stenosis 

- - Valvular aortic stenosis 

- - Bicuspid aortic valve 

- - Mitral valve prolapse 

- - Mitral regurgitation 

- - Coronary artery stenosis 

- - Pulmonary valve stenosis 

- - Atrial septal defect 

- - Ventricular septal defect 

- Vascular 

- - Peripheral pulmonary artery stenosis 

- - Systemic hypertension 

- RESPIRATORY 

- Larynx 

- - Vocal cord paralysis 

- CHEST 

- Ribs Sternum Clavicles & Scapulae 

- - Pectus excavatum 

- ABDOMEN 

- External Features 

- - Inguinal hernia 

 

- Gastrointestinal 

- - Chronic constipation 

- - Diverticulosis 

- - Colic 

- - Difficulty feeding 

- - Gastroesophageal reflux 

- - Textured-food intolerance 

- GENITOURINARY 

- Kidneys 

- - Small kidneys 

- - Solitary kidney 

- - Pelvic kidney 

- - Nephrocalcinosis 

- - Renal insufficiency 

- - Renal artery stenosis 

 

- Ureters 

- - Vesicoureteral reflux 

 

- Bladder 

- - Bladder diverticula 

- - Urethral stenosis 

- - Recurrent urinary tract infections 

- - Voiding frequency/urgency 

- - Enuresis 

- - Delayed toilet training 

 

- SKELETAL 

- - Joint contractures 

- - Joint laxity 

- - Osteopenia 

- - Osteoporosis 

 

- Spine 

- - Kyphoscoliosis 

 

- Limbs 

- - Joint limitation 

 

- Feet 

- - Hallux valgus 

 

- SKIN, NAILS, & HAIR 

- Skin 
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- -Decreased skin stiffness 

- -Easier stretching 

- -Soft skin 

- -Increased wrinkles 

- -Abnormal scarring 

- - Less pressure required to lift skin 

- - Longer retraction time after stretching 

- - Decreased viscoelasticity 

- - Premature aging, mild 

 

- Nails 

- - Hypoplastic nails 

 

- Hair 

- - Premature graying 

 

- NEUROLOGIC 

- Central Nervous System 

- - Mental retardation (average IQ 56) 

- Relative sparing of language 

- - Poor visual-motor integration (Range 41-80) 

- - Poor visual-spatial construction 

- - Hypersensitivity to sound 

- - Hypotonia 

- - Hyperreflexia (particularly in lower 

extremities, more prevalent in adolescents and 

adults) 

- Poor balance 

- - Poor coordination 

- - Type I Chiari malformation 

 

- Behavioral Psychiatric Manifestations 

- - Attention deficit disorder 

- - Friendly personality 

- - Gregarious 

- - Cocktail party personality 

- - Strong attraction to music 

- - Anxiety 

- - Phobias 

- - Obsessive-compulsive traits 

 

- VOICE 

- - Harsh, brassy, or hoarse voice 

 

- ENDOCRINE FEATURES 

- - Hypercalcemia 

- - Glucose intolerance 

- - Diabetes mellitus 

- - Early-onset puberty (menarche about 2 years 

early) 

- Hypothyroidism, subclinical 

 

 

- LABORATORY ABNORMALITIES 

- - Hemizygous deletion at 7q11.23 

 

- MISCELLANEOUS 

- - Incidence 1 in 8,000 live births 

- - Main aspects of phenotype attributed to 

defects in GTF2IRD1 (604318) and GTF2I 

(601679) 

 

- MOLECULAR BASIS 

- - Contiguous gene syndrome resulting from 

hemizygous deletion 1.5 - 1.8 Mb on 7q11.2 
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       Abstract 

 

       There can be a wide variety and prevalence of oral pathological conditions in children that can differ from adults 

in terms of symptoms and clinical course. This case presentation aims to raise awareness about the importance of early 

diagnosis and treatment of oral pathological lesions in pediatric patients. In three patients, two boys and one girl aged 

between 10 and 14, diagnosed with the radicular cyst, odontogenic keratocyst, and odontogenic myxoma, treatments 

such as marsupialization, enucleation, and enucleation with the associated impacted tooth were performed based on 

the size and type of the lesions. Postoperative follow-up of the patients is ongoing. Knowing pediatric oral lesions is 

crucial for accurate and differential diagnosis. When determining the treatment approach for these lesions in children, 

factors such as ongoing maxillofacial development, high osteogenic activity, and potential cooperation issues should 

be taken into consideration. 

 

 

                                                                                        Case Reports (HRU Int J Dent Oral Res 2023; 3(2): 112-116 

 

       Keywords: Biopsy, Epidemiology, Lesion, Oral Pathology, Pediatric. 

 

 

 

 

       Introduction 

 
       Oral lesions present a wide variety and prevalence in 

both adult and pediatric populations. In 1950, Boyes 

provided the classical definition of pediatric oral lesions, 

suggesting that many pathological lesions occur early in 

life and emphasizing the importance of lesion 

classification (1). 

       Children are considered a distinct group within the 

population due to their smaller physical size and the 

differences in the clinical course of oral pathologies (2). 

Examples of these differences include specific types of 

lymphomas, hemangiomas, and certain maxillofacial 

lesions such as Langerhans cell histiocytosis, as their 

histopathological features and clinical outcomes may 

vary between children and adults. (3). A study conducted 

in Iraq reported the presence of various pathologies in the 

oral cavities of children (4). The first epidemiological 

study examining maxillofacial changes in children and 

adolescents was published in 1986 (5). Although 

numerous epidemiological studies on oral lesions have 

been conducted worldwide in recent years, research 

specifically focused on children is limited (6). 

       One of the most comprehensive studies conducted in 

Turkey evaluated 472 oral biopsy specimens from 

children aged 0-15 years over 8 years. Evaluation results 

revealed that the 6-12 age group was most affected, and 

the majority of lesions (49%) fell into the category of 
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inflammatory and reactive lesions. The most common 

cause of these lesions was the presence of trauma and 

difficulties in maintaining oral hygiene (7). 

       This study aims to raise awareness regarding the 

diagnosis and treatment of orofacial lesions in children. 

 

       Case Reports 

 

       A thirteen-year-old boy (Case 1) was referred to our 

department because of swelling in the right upper 

maxilla. Informed consent was obtained from the child's 

parent. The medical history revealed no systemic 

illnesses. Upon clinical examination, a healthy expansion 

covered with mucosa was observed. Radiological 

evaluation revealed a radiolucent lesion measuring 6 

cm*3.5 cm, including the maxillary sinus in the right 

maxillary region (Figure 1a). Aspiration biopsy showed 

the presence of cyst fluid. After local anesthesia 

administration, a full-thickness mucoperiosteal flap was 

raised, and a biopsy was performed for pathological 

evaluation. The results indicated a 'radicular cyst.' The 

tooth associated with the cyst, tooth number 16, was 

extracted, and marsupialization treatment was applied to 

the area for a period of 4 months. Due to the patient's 

cooperation issue, the patient underwent surgery under 

general anesthesia after 4 months. Local anesthesia was 

applied to the area for bleeding control and postoperative 

pain management. A full-thickness mucoperiosteal flap 

was raised, and the relevant tissue was excised. The area 

was primarily sutured. Penicillin-based antibiotics were 

prescribed to prevent postoperative infection, and 

paracetamol-based analgesics were recommended for 

pain control. No complications were encountered during 

the patient's postoperative follow-up visits (Figure 1b). 

       A ten-year-old female child (Case 2) was referred to 

our department with complaints of recurrent swelling and 

purulent discharge in the right upper maxilla region. 

Informed consent was obtained from the child's parent. 

The medical history revealed no systemic illnesses. Upon 

clinical examination, a healthy expansion covered with 

mucosa was observed. Radiological evaluation revealed a 

radiolucent lesion measuring 7 cm*4 cm, including the 

maxillary sinus in the right maxillary region (Figure 2a). 

Aspiration biopsy did not reveal any cyst fluid, and no 

dental cause could be identified for the lesion. After local 

anesthesia administration, a full-thickness mucoperiosteal 

flap was raised, and a biopsy was performed for 

pathological evaluation. The pathological evaluation 

determined the diagnosis as 'Odontogenic keratocyst.' 

Marsupialization treatment was applied to the area for a 

period of 5 months. Due to the patient's cooperation 

issue, the patient underwent surgery under general 

anesthesia after 5 months. Local anesthesia was applied 

to the area for bleeding control and postoperative pain 

management. A full-thickness mucoperiosteal flap was 

raised, and the relevant tissue was excised. The area was 

primarily sutured. Penicillin-based antibiotics were 

prescribed to prevent postoperative infection, and 

paracetamol-based analgesics were recommended for 

pain control. No complications were encountered during 

the patient's postoperative follow-up visits (Figure 2b). 

The patient's caregiver was informed about the beneficial 

effect of regular follow-up visits due to the aggressive 

nature and recurrence risk of the lesion. 

       A 14-year-old boy (Case 3) was referred to our 

department because of impacted canine in the right 

mandible. Informed consent was obtained from the 

child's parent. The medical history revealed no systemic 

illnesses. Upon clinical examination, a healthy expansion 

covered with mucosa was observed, and a firm immobile 

swelling with shallow sulcus and palpable hardness was 

detected in the vestibular area of the right mandible. No 

purulent discharge, hyperemia, or ulceration was 

observed in the area. Radiological evaluation revealed a 

radiolucent lesion measuring 3 cm*3 cm, involving tooth 

number 43, in the right mandibular region (Figure 3a). 

The lesion was considered to be a dentigerous cyst 

resulting from the impaction of tooth number 43. After 

local anesthesia administration, a full-thickness 

mucoperiosteal flap was raised in an envelope-like 

manner, starting from tooth number 33 and extending to 

tooth number 45. The lesion was excised along with 

tooth number 43. The area was curetted until the sound 

bone was visualized. After bleeding control, the area was 

primarily closed. A biopsy was performed for 

pathological evaluation. Penicillin-based antibiotics were 

prescribed to prevent postoperative infection, and 

paracetamol-based analgesics were recommended for 

pain control. The pathological evaluation determined the 

diagnosis as 'Odontogenic myxoma.' No complications 

were encountered during the patient's postoperative 

follow-up visits (Figure 3b). The patient's caregiver was 

informed about the beneficial effect of regular follow-up 

visits due to the aggressive nature and recurrence risk of 

the lesion. 
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Figure 1a. Initial panoramic radiograph of the patient. 

 

 
Figure 1b. Panoramic radiograph of the patient 3 months 

after the operation. 

 

Figure 2a. Initial panoramic radiograph of the patient. 

   
Figure 2b. Panoramic radiograph of the patient 3 months 

after the operation. 

 

 
Figure 3a. Initial panoramic radiograph of the patient. 

 

 
Figure 3b. Panoramic radiograph of the patient 3 months 

after the operation. 
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       Discussion 

 

       Cysts are defined as pathological cavities lined with 

epithelium, surrounded by a distinct connective tissue 

wall and filled with fluid (8). The distribution of cystic 

lesions in the jaws during childhood differs from that in 

adults, which can be attributed to the odontogenesis, and 

three-dimensional growth of the maxillofacial bones (9). 

The most common cystic lesions encountered in children 

include radicular cysts, dentigerous cysts, eruption cysts, 

odontogenic keratocyst, and calcifying odontogenic cysts 

(10). While radicular cysts are described as the most 

common inflammatory odontogenic cysts in the jaws, 

some researchers argue that developmental odontogenic 

cysts may be more frequent (10). Indeed, the presence of 

a radicular cyst in our first case is consistent with the 

literature. Radiologically, radicular cysts are described as 

sclerotic-bordered unilocular radiolucent areas at the 

apex of the relevant tooth. When they reach larger sizes, 

they can cause resorption of adjacent tooth roots. If the 

cyst becomes infected, its well-defined and distinct 

structure may be lost. In our case, although a significant 

radicular cyst was observed, no root resorption was 

detected in neighboring teeth. Additionally, the 

differential diagnosis of radicular cysts is crucial. While 

they may resemble periapical granulomas when small in 

size, periapical granulomas can be distinguished by the 

absence of a radiopaque border around the radiolucent 

area and the typically smaller size of the lesion (usually 

less than 2 cm). They may also show similarities to 

lateral periodontal cysts and periapical cemental 

dysplasia (11). In terms of treatment, depending on the 

condition of the lesion and the tooth, endodontic 

treatment, apical resection, and enucleation can be 

preferred. Enucleation can be performed in conjunction 

with tooth extraction for large cysts. It is known that the 

recurrence rate is low when the cyst is completely 

removed (12). In our case, the significant size of the 

lesion led us to opt for tooth extraction and enucleation 

of the lesion. 

       Previously classified as a tumor, odontogenic 

keratocysts were redefined as cysts in the 2017 World 

Health Organization (WHO) classification. These cysts 

are believed to originate from remnants of the dental 

lamina. However, the exact mechanism of their formation 

is still debated (13). Various studies conducted on 

pediatric patients have yielded different results regarding 

the prevalence of odontogenic keratocysts (9, 10). In 

Case 2, the pathological diagnosis revealed an 

odontogenic keratocyst. While it is typically found in the 

ramus and posterior regions of the mandible, in our case, 

it was observed in the maxilla. It is reported to occur 

more frequently in males than females and often 

manifests in the second and third decades of life. Our 

case, however, contradicts the literature as it involves a 

female child in the first decade of life. Additionally, it is 

often asymptomatic according to the literature (14). 

However, unlike this situation, the reason that brought 

our case to us was the complaint of swelling and pain. 

Odontogenic keratocyst generally appears as a sclerotic-

bordered unilocular radiolucent area, but in larger cysts, a 

multilocular appearance can be observed. In our case, 

despite the significant size of the lesion, the unilocular 

appearance stands out. The differential diagnosis includes 

ameloblastoma, traumatic bone cyst, lateral periodontal 

cyst, and odontogenic myxoma. In small-sized cysts, 

enucleation can be preferred alone or with curettage, 

while for larger cysts, enucleation following 

marsupialization is recommended. Due to their thin walls 

and the potential for reaching large sizes, these cysts can 

be fragmented during excision, leaving residual cystic 

tissues that may lead to recurrence (15). In our case, we 

initially chose marsupialization, followed by enucleation, 

due to the size of the lesion. 

       Myxomas are tumors that are characterized as benign 

but exhibit aggressive infiltration and a high recurrence 

rate. They can occur in various locations in the body, 

including the mandible and maxilla, as well as the heart, 

skin, and subcutaneous tissues of the head and neck (16). 

Although benign, their aggressive nature and high 

recurrence rate often bring ameloblastomas to mind in 

the differential diagnosis (17). Myxomas can occur in 

both males and females, predominantly in the age range 

of 20-30. While they are more commonly found in the 

mandible, they are rarely reported in the maxilla (18). 

Radiologically, they can exhibit a multilocular 

appearance resembling a honeycomb or soap bubble, but 

they can also appear unilocular, and they are completely 

radiolucent as they do not produce calcified material 

(19). In our case, the occurrence in the mandible is 

consistent with the literature, although it stands out due 

to its early onset. The radiological examination of our 

case reveals a unilocular radiolucent lesion. Odontogenic 

myxomas are described as the rarest tumors among jaw 

tumors (20). 

 

       Conclusion  

 

       It has been seen that cystic lesions, which are 

commonly observed in the jaws in children, are mostly 

asymptomatic and can be detected by routine dental 

examination. For this reason, with a detailed dental 
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examination, the distribution, localization, clinical and 

radiological findings of cystic lesions should be 

emphasized enough so that adequate treatment can be 

provided while developing the clinical differential 

diagnosis in the early period. In determining the 

treatment approach for these lesions in children, it should 

be taken into account that maxillofacial development 

continues, there is high osteogenic activity and there may 

be cooperation problems. 
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Abstract 

 

Nanomaterials in prosthetic dental treatments have garnered significant attention in the field of dentistry. These 

nanomaterials are utilized in various forms, such as nanoceramics, nanocomposites, nanoimplants, and antimicrobial 

nanoparticles. Particularly, through nanotechnology advancements, these materials offer high mechanical strength, 

biocompatibility, and aesthetic properties, enhancing the success of dental restorations and prosthetics. Additionally, 

nanoparticles with antimicrobial properties provide protection against periodontal diseases and tooth decay. The 

development of nanoparticle synthesis methods and techniques has enabled the use of more effective and safe materials 

in prosthetic dental treatments. The impact of nanotechnology in dentistry allows for the development of more successful 

and sustainable treatment options for patients. 

                                Review (HRU Int J Dent Oral Res 2023; 3(2): 117-123  

Keywords: Nanomaterials, nanocomposites, nano-implants, nanoceramics, nanocoatings. 

 Introduction 
 

Prosthetic dental treatment holds critical 

importance for restoring the function and aesthetics of 

missing teeth. In this field, the use of nanomaterials 

presents substantial potential, particularly due to 

materials with dimensions ranging from 1 to 100 

nanometers (1). The biocompatibility, mechanical 

strength, tissue compatibility, and aesthetics of the 

materials used in this process are crucial for achieving 

successful results (2). 

Nowadays, research in the field of 

nanotechnology evaluates the use of various 

nanomaterials, such as carbon nanotubes, nanocrystals, 

and nanofibers, in prosthetic dental treatment (3). 

Nanomaterials significantly contribute to the 

development of biocompatible ceramics, polymers, and 

composites for prosthetic dental treatment. The 

nanoscale properties and performance of these 

materials assist in the production and application of 

more durable, aesthetic, and functional prostheses. 

Specifically, the integration of nanoscale ceramic 

particles into composite materials allows for the 

development of high-strength and aesthetically     

superior dental prostheses (4). Numerous studies 

have demonstrated that nanoparticles improve the 

biomechanical properties of polymer materials (5, 

6). For instance, polymer materials prepared with 

the addition of nanotitanium dioxide (TiO2) 

enhance mechanical strength, surface properties, 

thermal stability, and resistance to UV radiation 

(7). Additionally, the size, shape, and distribution 

of nanoparticles affect the color stability of 

prosthetic materials (8). 

Nanoparticles represent a significant 

advancement in prosthetic dental treatment, 

particularly in the processing of materials in 

contact with oral mucosa. The antibacterial 

properties of nanoparticles reduce bacterial 

colonization of prosthestic materials in the oral 

cavity, thus lowering the risk of infection. Research 

has shown that the use of silver nanoparticles in 

prosthetic materials can reduce bacterial growth 

and biofilm formation (9). These features improve 

patient quality of life by extending implant success 

and lifespan (10). 
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However, there are potential risks and concerns 

associated with the use of nanomaterials in the field of 

dentistry. Considering the aging population and 

increasing dental health needs, progress in this field will 

become even more crucial in the future. Therefore, 

further research is needed on the biological interactions, 

toxicity profiles, and efficacy of materials at the 

nanoscale (10). 

 

    Materials and Methods 

The main information sources are scientific 

databases such as PubMed, Scopus, Web of Science, 

and Google Scholar. In addition, books and conference 

papers related to the subject have also been reviewed. 

The scanning process has been performed using specific 

keywords and keyword combinations such as "prosthetic 

dental treatment", "nanomaterials", “nano composites”, 

“nano ceramics”, "nanotechnology", “nano resin”, “nano 

implant”,“nano coatings”, “antimicrobial nanoparticles”, 

"biomechanical properties”, “biocompatibility", 

"aesthetics" etc., to include English articles from 2013 to 

the present. According to this search data, 7160 studies 

were analyzed. 2846 studies were not included in the 

study because the full text could not be reached. 4264 

studies that did not meet the research criteria were 

excluded. 50 studies were evaluated and included in the 

research. 

 

Results 

 

1.Nanoparticle Synthesis 

 

Nanoparticles used in prosthetic dental treatment, 

which are generally a few hundred nanometers in size, 

can be composed of metal, metal oxide, or organic 

compounds. These substances can be synthesized 

through chemical or physical methods. Chemical 

methods typically involve dissolving metal ions in a 

solution and adding a reducing agent. This allows the 

metal ions to be reduced to nanoparticles through redox 

reactions. Physical methods, on the other hand, involve 

obtaining previously existing nanoparticles from a 

substance by mechanically or thermally reducing its 

size. The synthesis of nanoparticles is associated with 

numerous parameters, including the chemicals used, 

solvents, reducing agents, temperature, and pressure. 

For instance, the size of the nanoparticles can vary 

depending on the reaction temperature and the type of 

reducing agent used. The characterization of the 

resulting nanoparticles involves size, morphology,  

 

surface area, surface charge, chemical properties, and 

quantum properties (11) (12). The fundamental 

principles of nanoparticle synthesis include chemical 

or physical methods, liquid/gas phase reactions, 

precipitation methods, and microwave or ultrasonic 

methods (13). Among these methods, the most 

commonly used are sol-gel, hydrothermal, and 

precipitation methods (13). 

        The sol-gel method is a popular method for 

the synthesis of inorganic nanoparticles and allows 

for the production of homogeneous and versatile 

products using a controllable chemical reaction. 

Hydrothermal synthesis is a method performed under 

high temperature and pressure, and it is considered a 

suitable option for obtaining products with a 

crystalline structure (14). The precipitation method, 

on the other hand, is used to obtain nanoparticles 

synthesized by precipitating inorganic substances in 

solution and is particularly preferred for obtaining 

products with high purity and in large quantities (15). 

          Microwave synthesis, used for nanoparticle 

synthesis, is preferred due to the acceleration of 

chemical reactions by microwave energy (16). 

Ultrasonic methods are employed with the aim of 

controlling particle sizes and increasing homogeneity 

using high-frequency sound waves (17). 

          There are numerous methods available for 

nanoparticle synthesis in prosthetic dental treatment, 

and each method offers different advantages 

depending on the properties of the resulting products. 

 

   2.Nanomaterials 

  

          Nanomaterials used in dentistry can be 

examined in 6 classes as nanocomposites, nano 

hybrid resins, nano ceramics, nano implants, nano 

coatings, antimicrobial nanoparticles. 

 

          2.1.Nanocomposites 

 

          Nanocomposites are materials formed by 

the combination of inorganic filler particles at the 

nano-scale and an organic matrix (18).  

Nanocomposites typically comprise a resin matrix 

and nano-sized filler particles. The resin matrices are 

generally a methacrylate-based compound, such as 

bis-GMA (bisphenol A glycol dimethacrylate) or 

UDMA (urethane dimethacrylate). Bis-GMA and 

UDMA connect to each other during the 

polymerization process, forming a three-dimensional 

network structure. This network structure enhances  
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the overall strength and durability of the composite 

material. Moreover, the low water absorption of these 

resins makes them more suitable for intraoral 

applications. The atomic structure of these materials 

consists of a regular crystal structure. Each atom is 

typically linked to other atoms in a specific geometric 

arrangement. This regular structure provides high 

hardness and strength to the nanoparticles. The atomic 

dimensions of these particles allow them to distribute 

homogeneously within the material and interact 

effectively with the resin matrix.The atomic structure of 

nanocomposites depends on the atomic structures of 

these two components and their interactions with each 

other. These interactions typically occur through 

different types of interatomic forces, such as chemical 

bonds, van der Waals forces, and hydrogen bonds. The 

nano-scale filler particles provide enhanced 

polymerization and mechanical durability due to the 

increased surface area and better interaction with the 

composite matrix (19). Additionally, the lower 

polymerization contraction of nanocomposites reduces 

stress formation during restoration, thus lowering the 

risk of secondary caries formation (20). 

The optical properties of nanocomposites offer an 

aesthetic appearance closer to natural tooth tissue. 

Nano-scale filler particles render the light transmittance 

and scattering of composites more compatible with the 

properties of a natural tooth (21). Consequently, the 

natural color and brightness of teeth enable restorations 

to have a more natural appearance (22). 

Antimicrobial properties are also among the 

advantages of nanocomposites. Studies incorporating 

silver nanoparticles into nanocomposites demonstrate 

that these materials can enhance antimicrobial activity, 

potentially extending the lifespan of restorations (23) 

(24). 

However, nanocomposites have some 

disadvantages. Due to the higher surface area and 

reactivity of nanoparticles, excessive polymerization 

heat production and thermal damage to the restoration's 

surroundings may occur in some cases (25). 

Furthermore, the cost of nanocomposites is higher 

compared to traditional composites (26). 

In the future, it is expected that the properties of 

nanocomposites will be further improved and costs will 

be reduced, allowing for more widespread and effective 

use of these materials in dental applications. 

Additionally, new nanoparticle types and functional 

nanostructures may enable restorations to possess 

properties such as higher biocompatibility, antimicrobial 

efficacy, and mechanical durability. 

 

       2.2.Nanohybrid Resins 

 

       Nanohybrid resins are modern restorative 

materials used in prosthetic dental treatments and 

developed with nanotechnology. These materials 

comprise a combination of micro filler particles and 

nano filler particles, offering enhanced mechanical, 

optical, and ease-of-handling properties (27). In 

terms of mechanical properties, nanohybrid resins 

provide higher strength and wear resistance 

compared to traditional composites (28). Nano filler 

particles increase the surface area of the composite 

and ensure better interaction with the matrix, 

resulting in higher compressive resistance and wear 

resistance (18). These properties are crucial for the 

long-term performance and durability of restorations. 

      Optically, nanohybrid resins are expected to 

deliver aesthetic outcomes similar to natural tooth 

structure. The light transmission and scattering 

properties of nanofillers render restorations closer to 

the color and brightness of adjacent natural teeth (29, 

30). 

      Regarding ease of application, nanohybrid 

resins' lower polymerization contraction reduces 

stresses during restoration, lowering the risk of 

secondary caries formation (20). Moreover, the 

improved moldability and reduced stickiness of these 

materials allow dentists to complete the treatment 

process more comfortably and quickly (31).  

        The wear resistance and surface roughness 

of nanohybrid resins may vary depending on the type 

and proportion of filler particles used (32). However, 

disadvantages such as performance variations 

depending on cost and filler particles must be 

considered. Therefore, selecting the most appropriate 

material and treatment method for each patient is 

essential. Further clinical and laboratory studies on 

the use of nanohybrid resins in dental applications 

will help us better understand their potential 

advantages and limitations.  

 

        2.3. Nanoceramics 
 

         Nanoceramics are complex materials that 

contain a range of different ceramic components and 

are often preferred in prosthetic dental treatment 

applications. These components generally include 

nanoparticles of ceramic materials such as silica 

(SiO2), alumina (Al2O3), titania (TiO2), and zirconia 

(ZrO2). The atomic structure of the components is 

arranged so that silicon, aluminum, titanium,  
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zirconium atoms, and oxygen (O) atoms form a 

tetrahedral structure. Silica is usually used as the main 

component of the nanoceramic matrix. It is known for 

its excellent biocompatibility features and optical 

properties, making it an ideal choice for dental 

restorations. Silica particles also enhance the overall 

hardness and strength of the material. Alumina is often 

added to nanoceramics because it possesses high 

hardness and wear resistance features. This ensures the 

long-term durability and performance of nanoceramic 

restorations. Titania is added to nanoceramics to provide 

excellent biocompatibility, corrosion resistance, 

strength, and hardness. Zirconia is added to 

nanoceramics to provide high strength and hardness. 

Zirconia also provides excellent wear resistance to the 

material and helps the restorations to be long-lasting. 

The components of these nanoceramics are dispersed 

within a resin matrix. The resin matrix is a 

methacrylate-based compound, such as bis-GMA 

(bisphenol A glycol dimethacrylate) or UDMA 

(urethane dimethacrylate). This resin matrix holds the 

nano-ceramic particles together and gives them a 

specific shape. Nanoceramics possess higher strength 

and durability compared to traditional ceramics (33). 

The more homogeneous distribution of nanometer-sized 

ceramic particles and dense sintering prevent crack 

propagation, thereby increasing damage tolerance and 

providing higher mechanical durability (34). These 

properties are crucial for the long-term performance and 

durability of restorations used in prosthetic dental 

treatment. In terms of optical properties, nanoceramics 

are expected to provide aesthetic results similar to 

natural tooth structure. Nanoceramics that mimic natural 

teeth offer a closer appearance to the natural tooth color 

and brightness in restorations (35). Consequently, 

aesthetically satisfying outcomes can be achieved. 

Regarding ease of processing, the low-

temperature sintering properties of nanoceramics, along 

with their easy moldability and low adhesion, allow 

dental practitioners to complete the treatment process 

more comfortably and quickly, ensuring more accurate 

and well-fitting restorations (36). 

Nanoceramics also have some disadvantages. In 

particular, the cost of such ceramics can be higher 

compared to traditional ceramics. Additionally, the 

complexity and sensitivity of the production process for 

nanoceramics may create challenges in quality control 

and compliance with standards (36). 

 

 

 

 

 2.4. Nanoimplants 

 

      Nanoimplants are an innovative type of dental 

implant used in prosthetic dental treatment and 

developed using nanotechnology. Nanoimplants 

accelerate the osseointegration process and shorten 

healing time through nanotopography and 

nanostructured coatings (37). These coatings, which 

involve the use of bone-like materials such as 

hydroxyapatite and biocalcium phosphate, establish a 

quicker and stronger connection with the surrounding 

bone, facilitating a successful treatment process (38). 

Additionally, the integration of bioactive molecules, 

such as antibacterial agents and growth factors, into 

the coatings reduces the risk of infection, supports 

bone regeneration, and helps prevent biofilm 

formation (39) (40). 

       Advancements in biomaterials have made it 

possible for next-generation nanoimplants to use not 

only titanium and titanium alloys but also ceramic 

and polymer-based materials (41). 

       While nanoimplants hold great potential in 

prosthetic dental treatment applications, it is 

important to continuously evaluate and analyze 

progress in this field. The clinical performance of 

next-generation implants should be assessed in 

conjunction with the determination of optimal surface 

properties, material selection, and advancements in 

coating technologies. Therefore, scientific research 

and clinical studies should continue to best utilize the 

potential of nanoimplants and achieve the best 

outcomes in prosthetic dental treatment applications 

(42). Further studies are needed regarding the 

production processes and costs of nanoimplants. 

Additionally, more information should be collected 

on the long-term success rates and safety profiles of 

these implants (41). 

 

    2.5. Nanocoatings 
 

    Nanocoatings used in prosthetic dental 

treatment serve to improve the surface properties of 

dental implants and other prosthetic materials. These 

coatings enhance treatment success by accelerating 

osseointegration, increasing biocompatibility, and 

reducing the risk of bacterial infection (43). The 

success of nanocoatings depends on factors such as 

surface properties, material selection, and application 

techniques. An ideal nanocoating should provide high 

biocompatibility, good mechanical properties, and 

antibacterial activity (44). 
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One type of nanocoating consists of titanium 

dioxide (TiO2) nanoparticles. Due to the antibacterial 

properties and the ability to prevent biofilm formation of 

TiO2 nanoparticles, these coatings help achieve 

successful results by improving the hygiene of dental 

implant surfaces (43). 

Another significant type of nanocoating is 

hydroxyapatite (HA) nanocrystals. HA is preferred due 

to its similar chemical composition to the natural bone 

matrix and its demonstrated biocompatibility. HA 

nanocoatings support the osseointegration process by 

providing better cell adhesion and proliferation on 

implant surfaces (41).  

Nanocoatings containing silver nanoparticles, 

colloidal silver, and other antimicrobial agents have 

been reported in studies to make the treatment process 

safer by reducing the risk of infection (45). Therefore, 

research on nanocoatings combined with antibacterial 

agents and drug delivery systems continues. 

Graphene-based nanocoatings have also drawn 

attention in the field of prosthetic dental treatment. 

Graphene offers excellent mechanical properties, high 

conductivity, flexibility, biocompatibility, and 

antibacterial activity. These characteristics indicate that 

graphene-based nanocoatings could be a promising 

option for dental implants and other prosthetic 

applications (46).  

 

   2.6. Antimicrobial Nanoparticles 

 

Antimicrobial nanoparticles are garnering 

increasing interest in the field of prosthetic dental 

treatment. These nanoparticles can be incorporated into 

materials used for dental restorations and implants with 

the aim of reducing infection risk and preventing 

bacterial colonization (47). This section will discuss the 

use of antimicrobial nanoparticles in prosthetic dental 

treatment and related studies. 

Silver nanoparticles (AgNPs) are the most 

popular among antimicrobial nanoparticles. Silver 

nanoparticles exhibit broad-spectrum antimicrobial 

activity and are effective against both Gram-positive and 

Gram-negative bacteria (45). This property encourages 

the addition of AgNPs to materials used for dental 

implants and restorations to reduce the risk of infection 

(48). 

Zinc oxide nanoparticles (ZnO NPs) are another 

nanomaterial that exhibits antimicrobial activity. By 

incorporating zinc oxide nanoparticles into materials 

used in dental prostheses and restorations, the 

antimicrobial properties of these products can be  

 

enhanced (49). ZnO NPs are particularly effective 

against bacteria species that cause tooth decay, and 

their addition to dental restoration materials provides 

a significant advantage (50). 

Titanium dioxide nanoparticles (TiO2 NPs) 

are another nanomaterial with antimicrobial effects. 

TiO2 NPs display strong antimicrobial properties, 

particularly when exposed to ultraviolet (UV) light. 

Coatings of TiO2 NPs applied to the surfaces of 

titanium alloys used in dental implants increase the 

implant's resistance to biofilm formation, reducing 

the risk of infection (43). 

The use of antimicrobial nanoparticles can 

help achieve better results in prosthetic dental 

treatment. However, the biocompatibility and toxicity 

profiles of these nanoparticles should also be 

considered (48). Additionally, more research is 

needed on their short- and long-term effects. 

Antimicrobial nanoparticles such as silver, 

zinc oxide, and titanium dioxide are being considered 

as ideal candidates for dental applications, including 

dental restorations and implants. The use of these 

nanomaterials is aimed at achieving better results in 

prosthetic dental treatment, particularly by preventing 

biofilm formation and controlling bacterial infections 

(47). 

However, concerns related to 

biocompatibility, toxicity, and environmental impacts 

must also be considered when using antimicrobial 

nanoparticles (48). Therefore, it is essential to 

conduct comprehensive preclinical and clinical 

studies to ensure the safe and effective use of 

nanoparticles. 

Furthermore, research is ongoing on next-

generation nanomaterials and surface modification 

techniques to make antimicrobial nanoparticles more 

effective and safer for dental applications. These 

technologies can contribute to the development of 

more effective and sustainable antimicrobial 

strategies in dentistry. 

In summary, the use of antimicrobial 

nanoparticles in prosthetic dental treatment offers 

new and effective antimicrobial strategies for dental 

restorations and implants. However, further research 

and clinical studies are needed to ensure the safe and 

effective use of this technology. 

 

Discussion and Conclusion 
 

This study has assessed the importance and 

potential benefits of using nanomaterials in prosthetic  
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dental treatment. Nanomaterials contribute to the 

development of innovative and effective treatment 

approaches in dentistry. These materials, used in 

restorative treatments, implantology, and aesthetic 

dentistry, provide improved mechanical properties, 

biocompatibility, antimicrobial activity, and natural 

appearance. 

  Nanocomposite and nanohybrid resins offer 

strong and durable options for aesthetic restorations, 

while nano-filled particles provide optical properties 

similar to natural tooth structure. Nanoceramics and 

nanoimplants deliver more durable and long-lasting 

treatment outcomes, along with improved 

biomechanical compatibility and biological integration. 

Antimicrobial nanoparticles contribute to reducing 

infection risk, thereby increasing the chances of 

treatment success. 

            However, there are also some potential 

disadvantages associated with the use of nanomaterials. 

These disadvantages include cost, toxicity risks, and the 

unknown long-term effects. Therefore, more research 

and clinical studies will provide further information on 

the effectiveness, safety, and applicability of these 

materials. 
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