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Introduction

As against the usual approach of  preparing a cavity at the carious 
site and restoring it with a durable filling material like amalgam or 
composite, preventive resin restorations (PRR) are a more con-
servative treatment mode [1]. It involves the removal of  the dem-
ineralised carious portion of  the tooth (in which case the lesion 
is confined to a minimal portion of  the occlusal surfaces of  the 
teeth), restoring it with composite and establishing an optimum 
seal of  the restored surface [2]. Thus, any sound tooth structure is 
not removed unnecessarily. The niche involved in the procedure 

is the application of  the sealant, encompassing the restored sur-
face and any conterminous pits and fissures [3]. Thereby, the oc-
clusal surfaces of  posterior teeth including premolars and molars, 
in both the permanent and primary dentitions, are applicable for 
such kinds of  restorations [4]. As recollected in previous studies 
[5], a common indication where PRR’s can be used is where the 
carious lesion in a pit or a fissure is small and definite. It is only 
after a thorough examination that a diagnostic decision may be 
made regarding the administration of  a PRR for the concerned 
patient. During diagnosis, factors including the size, site, and na-
ture of  the carious lesion is considered. Sometimes, diagnosis can 
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be supplemented with radiographic investigations, or it is assessed 
by tactile and visual examination alone. However, there are pre-
vious studies which suggest radiographs to be inappropriate for 
choosing to perform a PRR for the patient, as the minute lesions 
are not captured properly [6].  Given the condition that there are 
no proximal caries, and that the caries are only superficial and 
have not extended deep into the hard tissues of  the teeth, PRR’s 
can be opted as a treatment mode [7]. 

The procedure of  a PRR is simplistic and similar to that of  a 
composite restoration, with isolation being the key to achieve a 
successful end result [8]. The site is illuminated sufficiently and 
probed to assess any ‘catch’, softening of  the enamel, or white 
spot lesions [9]. Any caries, if  present, are removed in a conserva-
tive manner, the site is isolated using a rubber dam or a cotton 
roll, the surface is etched, bonded and the composite restoration 
is placed [4]. Following this the sealant is applied over any con-
tiguous pit and fissure regions susceptible to developing caries, 
and over the restored tooth surface [10]. 

The teeth that erupt, following the exfoliation of  primary teeth 
are known as permanent teeth. As the permanent teeth erupt, 
from the starting of  the mixed dentition phase, they can be highly 
susceptible to developing caries. When newly erupting, they un-
dergo a phase of  post eruptive maturation during which they can 
be easily influenced by any adverse conditions in the oral environ-
ment [11]. The constant presence of  acidic foods and poor oral 
hygiene habits may compromise the mineralisation of  the tooth 
surface, as the enamel undergoes post eruptive maturation. Thus 
it becomes imperative that sites showing even the slightest signs 
of  emergence of  caries, need to be addressed without any due. 
In this case, conventional preparations would only compromise 
the strength and reduce the bulk of  the hard tissues unnecessar-
ily. Besides, children require meticulous monitoring of  their oral 
hygiene habits, given that it is harder to motivate them to follow 
proper hygiene regimes, and maintain their teeth in good shape 
[12]. Our team has extensive knowledge and research experience 
that has translated into high quality publications [13-25, 26-32]. 
The present study thus, aims to evaluate permanent teeth in chil-
dren which are treated with PRR’s. The study focuses on maxillary 
teeth in the subjects to evaluate the effectiveness of  treating the 
patient with a PRR.

Materials and Methods

The present study is retrospective study conducted in a university 
setting. Among the patients visiting the OPD, 208 patients were 
filtered based on the inclusion criteria of  children aged 12-17 
years and treated with PRR in their maxillary teeth. Exclusion cri-

teria encompassed patients who were not treated with PRRs, who 
were outside the age limits and who had poor photographic re-
cords for reference. Data pertaining to the Gender, Age and tooth 
treated were collected and tabulated. Further, it was fed into the 
SPSS software, v26 (IBM.inc.,USA), for a descriptive statistical 
analysis. The frequency distribution of  each of  the data categories 
were obtained and the Chi-square tests were performed on them 
to correlate data categories. The results were thus analysed and 
inferred. 

Results

Among the 208 patients considered in the study, 43.75% were 
female patients and 56.25% were male patients. (Figure 1) It was 
observed that 0.96% of  teeth treated were the right maxillary first 
premolar (blue), 0.48% of  treated teeth were right maxillary sec-
ond premolars (green). 25.48% of  treated teeth were right max-
illary first molars (brown), 18.27% were right maxillary second 
molars (purple), 35.10% were left maxillary first molars (yellow) 
while 19.71% were left maxillary second molars (red). Hence, 
left maxillary first molars were most commonly treated. (Figure 
2) Children aged 13 were the most commonly treated (23.06%). 
(Figure 3) About 54.81% of  the patients were treated on the left 
side and 45.19% of  the patients were treated for the right side. 
(Figure 4) Males were more commonly treated in maxillary right 
permanent first molars compared to females which was not sta-
tistically significant (p=0.139).(Figure 5) No statistical difference 
was found based on gender of  the patient which was not statisti-
cally significant. (p=0.235) (Figure 6).

Discussion

Preventive resin restorations are opted for their ability to persist 
for a longer duration. Certain researches show they can last indefi-
nitely [33] as against sealants and fillings which have a maximum 
possible lifespan of  6-8 years, provided the dentition is maintained 
well post treatment [34]. There is also the operative difference of  
the dentist requiring to remove tooth structure upto the dentin 
for fillings and sealants while PRRs are minimally invasive with 
the damaged tooth structure extending only up to the enamel. 
As a result, the strength of  the enamel and its structural integrity 
is not compromised. Therefore, there is a greater preference of  
practitioners in performing PRRs on the patients particularly de-
tected with caries at an early stage, more specifically International 
Caries Diagnosis and Assessment System (ICDAS) stages II and 
III [35]. The present retrospective study was conducted on pa-
tients within 12-17 years, to assess the prevalence of  preventive 
resin restorations in children with caries on their maxillary denti-

Figure 1. Bar chart represents gender distribution of  patients treated with PRRs. The chart shows a male predominance 
with 43.75% female patients (denoted by red) and 56.25% male patients, (denoted by white).
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Figure 2. Bar chart shows frequency distribution of  teeth treated in the maxillary arch. The graph represents the percentage 
of  patients treated for each tooth with PRRs. It is observed that 0.96% of  teeth treated were the right maxillary first premo-
lar (blue), 0.48% of  treated teeth were right maxillary second premolars (green). 25.48% of  treated teeth were right maxil-
lary first molars (brown), 18.27% were right maxillary second molars (purple), 35.10% were left maxillary first molars (yel-
low) while 19.71% were left maxillary second molars (red). Hence, left maxillary first molars were most commonly treated.

Figure 3. Bar chart shows age distribution of  patients treated with PRR. Among the patients, 9.13% were 12 years of  age 
(indigo), 23.06% were 13 years (green), 11.06% were of  14 years (grey), 18.27% were 15 years of  age (violet), 17.31% patients 

were aged 16 (light blue), 21.15% patients were aged 17 (orange). Hence, children aged 13 were most commonly treated.

Figure 4. Bar chart shows distribution of  patients based on side of  maxillary arch treated, 54.81% of  the patients were 
treated for the left side (dark green), 45.19% of  the patients were treated for the right side (purple). Hence, patients were 

more commonly treated on the left side. 

Figure 5. Bar graph shows gender wise distribution of  patients correlated with their teeth treated. The x-axis represents 
gender while the y-axis represents percentage of  treated teeth. The figure shows among male patients, 0.96% were treated 
on their right maxillary first premolar (blue), 0.48% were treated on the right maxillary second premolars (green), 13.46% 

were treated on right maxillary first molars (brown), 12.02% were treated on right maxillary second molars (purple), 18.75% 
were treated on the left maxillary first molars (yellow), and 10.58% were treated on left maxillary second molars (red). 

Among the female patients, 12.02% were treated on the right maxillary first molars (brown), 6.25% patients were treated 
on right maxillary second molars (purple), 16.35% were treated on the left maxillary first molars (yellow), and 9.13% were 

treated on left maxillary second molars (red). Males were more commonly treated in maxillary right permanent first molars 
compared to females which was not statistically significant (p=0.139).
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tion. The study attempted to identify any gender predilection on 
treatment with PRRs. Further, the predominant side of  treatment 
was also assessed. 

Based on a previous study by Demirci et al, maxillary teeth were 
observed to be more prone to developing caries and requiring 
prophylactic treatment, compared to mandibular teeth [36]. On 
this basis, the present study was conducted on maxillary teeth 
alone, for patients who were treated with PRRs. As observed 
from figure 1, there is a greater number of  males (56.24%) than 
females (43.75%) treated with PRRs for early stage caries. This 
is coherent with a study by Al Sadhan et al., [37], who reported 
more males between 12-14 years of  age to be developing caries 
to a greater extent, compared to females. However, other previ-
ous studies [38] indicate a higher risk of  caries for females over 
males of  the same age group, due to either hormonal imbalances 
at the onset of  puberty or due to the habit of  frequent snacking 
in between meals. 

As observed in figure 2, there are fewer patients treated for car-
ies in the premolars with 0.96% right maxillary first premolars 
and 0.48% right maxillary second premolars, compared to molars. 
This could be due to the ease of  accessibility of  premolars, as they 
are ahead of  the molars in the dentition. This finding is similar 
to a study by Baginska et al., [39] who substantiated the finding 
with lapses in meticulous cleaning of  posterior teeth by children. 
Further, among the molars,the left maxillary first molars required 
treatment more often (35.10%), compared to the right first molars 
(25.48%).

It is observed from figure 3, that children aged 13 years required 
treatment more often (23.08%) compared to other ages while 
those of  12 years required treatment less often (9.13%). This 
could be, again, due to the onset of  puberty from 13 years of  age 
leading to hormonal imbalances associated with weakening of  the 
tooth structure [40]. 

In figure 4, it is observed that the left side was more prone to 
undergo PRR treatment (54.81%) compared to the right side 
(45.19%). A previous study [41] indicated that carious lesions 
were more inclined to occur on the right side, for left-handed peo-
ple and left side, for right-handed people, due to their inclination 
to brush better on the side in lieu with the hand they use predomi-
nantly. This finding could indicate a bias in the study population 
with more patients being right-handed, showing a better hygiene 
status on the right dentition compared to the left. 

It may be inferred from figure 5 that among the males, premolars 
also required treatment which was not observed in the females. 
Yet, between both genders, the left maxillary first molars re-
quired treatment more often than other teeth (18.75% for males, 
16.35% for females). The p value however is insignificant at 0.502 
(p<0.05), which could be due to the small sample size included in 
the study.  Figure 6 shows that in both males and females, the left 
side required treatment more often than the right side (29.33% 
for males, 25.48% for females). Again for this observation, the p 
value is insignificant at 0.380 (p<0.05), perhaps requiring better 
substantiating with a bigger study population.

Thus the present study attempted to correlate treatment with 
PRRs and their gender and age predominance. The study also as-
sessed which teeth among the maxillary posteriors were more sus-
ceptible to caries, thus requiring PRR, among males and females.

Conclusion

In conclusion, it can be stated that males are treated more for 
PRRs compared to females, while there is a greater need for treat-
ing carious teeth during the adolescent years. The study however, 
has to be filtered from the bias of  a predominant right or left 
handed population to assess whether the side of  the dentition 
requiring treatment with PRRs more often, is relevant. This study 
thus aimed to provide evidence to practitioners on what they may 
expect to see among their younger patients, and may enable them 
to take diagnostic decisions, thereby imparting adequate treat-
ment.
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was found based on gender of  the patient which was not statistically significant. (p=0.235)



R. Saishree Anchana, Vignesh Ravindran. Evaluation Of  Commonly Treated Maxillary Teeth With Preventive Resin Restoration Among Children With Permanent Dentition. Int J Dentistry Oral 
Sci. 2021;8(9):4539-4543.

4543

 OPEN ACCESS                                                                                                                                                                               https://scidoc.org/IJDOS.php

Chennai

References

[1].	 Varsha L. Recent Advances in Preventive Resin Restoration (PRR). Res J 
Pharm Technol. 2019;12(1):382-4. 

[2].	 Frencken JE, Holmgren CJ. ART: a minimal intervention approach to man-
age dental caries. Dent. Update. 2004 Jun 2;31(5):295-301. 

[3].	 Bhatia MR, Patel AR, Shirol DD. Evaluation of two resin based fissure seal-
ants: a comparative clinical study. J Indian Soc Pedod Prev Dent. 2012 Jul 
1;30(3):227. 

[4].	 Jain S, Patil RU, Diwan P, Rajput S, Kak SM. Principles and Practice of 
Conservative Adhesive Restorations: A brief review. 

[5].	 Singh S, Pandey RK. An evaluation of nanocomposites as pit and fis-
sure sealants in child patients. J Indian Soc Pedod Prev Dent. 2011 Oct-
Dec;29(4):294-9.Pubmed PMID: 22016312. 

[6].	 Antonson SA, Antonson DE, Brener S, Crutchfield J, Larumbe J, Michaud 
C, et al. Twenty-four month clinical evaluation of fissure sealants on partially 
erupted permanent first molars: glass ionomer versus resin-based sealant. J 
Am Dent Assoc. 2012 Feb;143(2):115-22.Pubmed PMID: 22298552. 

[7].	 Ripa LW, Wolff MS. Preventive resin restorations: indications, technique, 
and success. Quintessence Int. 1992 May 1;23(5) :307–15.

[8].	 Borem LM, Feigal RJ. Reducing microleakage of sealants under salivary 
contamination: digital-image analysis evaluation. Quintessence Int. 1994 
Apr;25(4):283-9.Pubmed PMID: 8058902. 

[9].	 Ahovuo‐Saloranta A, Forss H, Walsh T, Hiiri A, Nordblad A, Mäkelä M, et 
al. Sealants for preventing dental decay in the permanent teeth. Cochrane 
Database Syst Rev. 2013;(3): CD001830. 

[10].	Pandiyan NJ, Hedge A. A clinical comparison on success of sealant and pre-
ventive resin restoration on caries prevention. Mal. J. Appl. Sci. 2016 Dec 
31;1(2):71-7. 

[11].	Asnani K. Pit and fissure sealants and conservative Adhesive Restoration. 
Essentials of Pediatric Dentistry. 2010: 147.  

[12].	Donly KJ, Garcia-Godoy F. The use of resin-based composite in children. 
Pediatr Dent. 2002 Sep 1;24(5):480-8. 

[13].	Subramanyam D, Gurunathan D, Gaayathri R, Vishnu Priya V. Compara-
tive evaluation of salivary malondialdehyde levels as a marker of lipid per-
oxidation in early childhood caries. Eur J Dent. 2018 Jan-Mar;12(1):67-70.
Pubmed PMID: 29657527. 

[14].	Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJ. 
Effectiveness of 2% Articaine as an anesthetic agent in children: randomized 
controlled trial. Clin Oral Investig. 2019 Sep;23(9):3543-50. 

[15].	Ramakrishnan M, Dhanalakshmi R, Subramanian EMG. Survival rate of 
different fixed posterior space maintainers used in Paediatric Dentistry - A 
systematic review. Saudi Dent J. 2019 Apr;31(2):165-172.Pubmed PMID: 
30983825. 

[16].	 Jeevanandan G, Thomas E. Volumetric analysis of hand, reciprocating and 
rotary instrumentation techniques in primary molars using spiral com-
puted tomography: An in vitro comparative study. Eur J Dent. 2018 Jan-
Mar;12(1):21-26.Pubmed PMID: 29657521. 

[17].	Princeton B, Santhakumar P, Prathap L. Awareness on Preventive Measures 
taken by Health Care Professionals Attending COVID-19 Patients among 
Dental Students. Eur J Dent. 2020 Dec;14(S 01):S105-S109.Pubmed 
PMID: 33321549.

[18].	Saravanakumar K, Park S, Mariadoss AVA, Sathiyaseelan A, Veeraraghavan 
VP, Kim S, et al. Chemical composition, antioxidant, and anti-diabetic ac-
tivities of ethyl acetate fraction of Stachys riederi var. japonica (Miq.) in 
streptozotocin-induced type 2 diabetic mice. Food Chem Toxicol. 2021 
Sep;155:112374.Pubmed PMID: 34186120.

[19].	Wei W, Li R, Liu Q, Seshadri VD, Veeraraghavan VP, Mohan SK, et al. 
Amelioration of oxidative stress, inflammation and tumor promotion by Tin 
oxide-Sodium alginate-Polyethylene glycol-Allyl isothiocyanate nanocom-
posites on the 1, 2-Dimethylhydrazine induced colon carcinogenesis in rats. 
Arab. J. Chem. 2021 Jun 3;14(8):103238. 

[20].	Gothandam K, Ganesan VS, Ayyasamy T, Ramalingam S. Antioxidant po-
tential of theaflavin ameliorates the activities of key enzymes of glucose me-
tabolism in high fat diet and streptozotocin - induced diabetic rats. Redox 
Rep. 2019 Dec;24(1):41-50.Pubmed PMID: 31142215. 

[21].	Su P, Veeraraghavan VP, Krishna Mohan S, Lu W. A ginger derivative, zin-
gerone-a phenolic compound-induces ROS-mediated apoptosis in colon 
cancer cells (HCT-116). J Biochem Mol Toxicol. 2019 Dec;33(12):e22403.

Pubmed PMID: 31714660. 
[22].	Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of 

Streptococcus mutans, plaque accumulation on zirconia and stainless steel 
crowns, and surrounding gingival inflammation in primary molars: rand-
omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):3275-3280.Pub-
med PMID: 31955271. 

[23].	Sekar D, Johnson J, Biruntha M, Lakhmanan G, Gurunathan D, Ross K. 
Biological and clinical relevance of microRNAs in mitochondrial diseases/
dysfunctions. DNA Cell Biol. 2020 Aug 1;39(8):1379-84. 

[24].	Velusamy R, Sakthinathan G, Vignesh R, Kumarasamy A, Sathishkumar D, 
Priya KN, et al. Tribological and thermal characterization of electron beam 
physical vapor deposited single layer thin film for TBC application. Surf 
Topogr: Metrol Prop. 2021 Jun 24;9(2):025043. 

[25].	Aldhuwayhi S, Mallineni SK, Sakhamuri S, Thakare AA, Mallineni S, Sajja 
R, et al. Covid-19 Knowledge and Perceptions Among Dental Specialists: A 
Cross-Sectional Online Questionnaire Survey. Risk Manag Healthc Policy. 
2021 Jul 7;14:2851-2861.Pubmed PMID: 34262372. 

[26].	Sekar D, Nallaswamy D, Lakshmanan G. Decoding the functional role of 
long noncoding RNAs (lncRNAs) in hypertension progression. Hypertens 
Res. 2020 Jul;43(7):724-725.Pubmed PMID: 32235913. 

[27].	Bai L, Li J, Panagal M, M B, Sekar D. Methylation dependent microR-
NA 1285-5p and sterol carrier proteins 2 in type 2 diabetes mellitus. Artif 
Cells Nanomed Biotechnol. 2019 Dec;47(1):3417-3422.Pubmed PMID: 
31407919. 

[28].	Sekar D. Circular RNA: a new biomarker for different types of hypertension. 
Hypertens Res. 2019 Nov;42(11):1824-5. 

[29].	Sekar D, Mani P, Biruntha M, Sivagurunathan P, Karthigeyan M. Dissecting 
the functional role of microRNA 21 in osteosarcoma. Cancer Gene Ther. 
2019 Jul;26(7-8):179-182.Pubmed PMID: 30905966. 

[30].	Duraisamy R, Krishnan CS, Ramasubramanian H, Sampathkumar J, Mari-
appan S, Navarasampatti Sivaprakasam A. Compatibility of Nonoriginal 
Abutments With Implants: Evaluation of Microgap at the Implant-Abut-
ment Interface, With Original and Nonoriginal Abutments. Implant Dent. 
2019 Jun;28(3):289-295.Pubmed PMID: 31124826. 

[31].	Parimelazhagan R, Umapathy D, Sivakamasundari IR, Sethupathy S, Ali D, 
Kunka Mohanram R, et al. Association between Tumor Prognosis Marker 
Visfatin and Proinflammatory Cytokines in Hypertensive Patients. Biomed 
Res Int. 2021 Mar 16;2021:8568926.Pubmed PMID: 33816632. 

[32].	Syed MH, Gnanakkan A, Pitchiah S. Exploration of acute toxicity, analgesic, 
anti-inflammatory, and anti-pyretic activities of the black tunicate, Phallusia 
nigra (Savigny, 1816) using mice model. Environ Sci Pollut Res Int. 2021 
Feb;28(5):5809-5821.Pubmed PMID: 32978735. 

[33].	Opdam NJ, Van De Sande FH, Bronkhorst E, Cenci MS, Bottenberg P, et 
al. Longevity of posterior composite restorations: a systematic review and 
meta-analysis. J Dent Res. 2014 Oct;93(10):943-9. 

[34].	Lekic PC, Deng D, Brothwell D. Clinical evaluation of sealants and preven-
tive resin restorations in a group of environmentally homogeneous children. 
J Dent Child. 2006 Jan-Apr;73(1):15-9.Pubmed PMID: 16734308. 

[35].	Abrams T, Abrams S, Sivagurunathan K, Moravan V, Hellen W, Elman G, 
et al. Detection of Caries Around Resin-Modified Glass Ionomer and Com-
pomer Restorations Using Four Different Modalities In Vitro. Dent J (Ba-
sel). 2018 Sep 16;6(3):47.Pubmed PMID: 30223618. 

[36].	Demirci M, Tuncer S, Yuceokur AA. Prevalence of caries on individual tooth 
surfaces and its distribution by age and gender in university clinic patients. 
Eur J Dent. 2010 Jul;4(03):270-9.

[37].	Salwa A, Sadhan A. Dental caries prevalence among 12-14 year-old school-
children in Riyadh: A 14 year follow-up study of the oral health survey of 
Saudi Arabia phase I. Saudi Dent J. 2006;18(1):2–7. 

[38].	Lukacs JR, Largaespada LL. Explaining sex differences in dental caries preva-
lence: saliva, hormones, and "life-history" etiologies. Am J Hum Biol. 2006 
Jul-Aug;18(4):540-55.Pubmed PMID: 16788889. 

[39].	Baginska J, Rodakowska E, Milewski R, Kierklo A. Dental caries in primary 
and permanent molars in 7-8-year-old schoolchildren evaluated with Car-
ies Assessment Spectrum and Treatment (CAST) index. BMC Oral Health. 
2014 Dec;14(1):1-8. 

[40].	Lygidakis NA, Dimou G, Marinou D. Molar-incisor-hypomineralisation 
(MIH). A retrospective clinical study in Greek children. II. Possible medical 
aetiological factors. Eur Arch Paediatr Dent. 2008 Dec;9(4):207-17.Pubmed 
PMID: 19054474. 

[41].	Wood I, Jawad Z, Paisley C, Brunton P. Non-carious cervical tooth surface 
loss: a literature review. J Dent. 2008 Oct;36(10):759-66.Pubmed PMID: 
18656296.

https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Recent+advances+in+preventive+resin+restoration+%28PRR%29&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Recent+advances+in+preventive+resin+restoration+%28PRR%29&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=ART%3A+A+Minimal+Intervention+Approach+to+Manage+Dental+Caries&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=ART%3A+A+Minimal+Intervention+Approach+to+Manage+Dental+Caries&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+two+resin+based+fissure+sealants%3A+A+comparative+clinical+study&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+two+resin+based+fissure+sealants%3A+A+comparative+clinical+study&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+two+resin+based+fissure+sealants%3A+A+comparative+clinical+study&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Principles+and+Practice+of+Conservative+Adhesive+Restorations%3A+A+brief+review&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Principles+and+Practice+of+Conservative+Adhesive+Restorations%3A+A+brief+review&btnG=
https://pubmed.ncbi.nlm.nih.gov/22016312/
https://pubmed.ncbi.nlm.nih.gov/22016312/
https://pubmed.ncbi.nlm.nih.gov/22016312/
https://pubmed.ncbi.nlm.nih.gov/22298552/
https://pubmed.ncbi.nlm.nih.gov/22298552/
https://pubmed.ncbi.nlm.nih.gov/22298552/
https://pubmed.ncbi.nlm.nih.gov/22298552/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Preventive+resin+restorations%3A+indications%2C+technique%2C+and+success&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Preventive+resin+restorations%3A+indications%2C+technique%2C+and+success&btnG=
https://pubmed.ncbi.nlm.nih.gov/8058902/
https://pubmed.ncbi.nlm.nih.gov/8058902/
https://pubmed.ncbi.nlm.nih.gov/8058902/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Sealants+for+preventing+dental+decay+in+the+permanent+teeth&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Sealants+for+preventing+dental+decay+in+the+permanent+teeth&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Sealants+for+preventing+dental+decay+in+the+permanent+teeth&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=A+Clinical+Comparison+on+Success+of+Sealant+and+Preventive+Resin+Restoration+on+Caries+Prevention&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=A+Clinical+Comparison+on+Success+of+Sealant+and+Preventive+Resin+Restoration+on+Caries+Prevention&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=A+Clinical+Comparison+on+Success+of+Sealant+and+Preventive+Resin+Restoration+on+Caries+Prevention&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=The+use+of+resin-based+composite+in+children&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=The+use+of+resin-based+composite+in+children&btnG=
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://pubmed.ncbi.nlm.nih.gov/30983825/
https://pubmed.ncbi.nlm.nih.gov/30983825/
https://pubmed.ncbi.nlm.nih.gov/30983825/
https://pubmed.ncbi.nlm.nih.gov/30983825/
https://pubmed.ncbi.nlm.nih.gov/29657521/
https://pubmed.ncbi.nlm.nih.gov/29657521/
https://pubmed.ncbi.nlm.nih.gov/29657521/
https://pubmed.ncbi.nlm.nih.gov/29657521/
https://pubmed.ncbi.nlm.nih.gov/33321549/
https://pubmed.ncbi.nlm.nih.gov/33321549/
https://pubmed.ncbi.nlm.nih.gov/33321549/
https://pubmed.ncbi.nlm.nih.gov/33321549/
https://pubmed.ncbi.nlm.nih.gov/34186120/
https://pubmed.ncbi.nlm.nih.gov/34186120/
https://pubmed.ncbi.nlm.nih.gov/34186120/
https://pubmed.ncbi.nlm.nih.gov/34186120/
https://pubmed.ncbi.nlm.nih.gov/34186120/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Amelioration+of+oxidative+stress%2C+inflammation+and+tumor+promotion+by+Tin+oxide-Sodium+alginate-Polyethylene+glycol-Allyl+isothiocyanate+nanocomposites+on+the+1%2C2-Dimethylhydrazine+induced+colon+carcinogenesis+in+rats&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Amelioration+of+oxidative+stress%2C+inflammation+and+tumor+promotion+by+Tin+oxide-Sodium+alginate-Polyethylene+glycol-Allyl+isothiocyanate+nanocomposites+on+the+1%2C2-Dimethylhydrazine+induced+colon+carcinogenesis+in+rats&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Amelioration+of+oxidative+stress%2C+inflammation+and+tumor+promotion+by+Tin+oxide-Sodium+alginate-Polyethylene+glycol-Allyl+isothiocyanate+nanocomposites+on+the+1%2C2-Dimethylhydrazine+induced+colon+carcinogenesis+in+rats&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Amelioration+of+oxidative+stress%2C+inflammation+and+tumor+promotion+by+Tin+oxide-Sodium+alginate-Polyethylene+glycol-Allyl+isothiocyanate+nanocomposites+on+the+1%2C2-Dimethylhydrazine+induced+colon+carcinogenesis+in+rats&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Amelioration+of+oxidative+stress%2C+inflammation+and+tumor+promotion+by+Tin+oxide-Sodium+alginate-Polyethylene+glycol-Allyl+isothiocyanate+nanocomposites+on+the+1%2C2-Dimethylhydrazine+induced+colon+carcinogenesis+in+rats&btnG=
https://pubmed.ncbi.nlm.nih.gov/31142215/
https://pubmed.ncbi.nlm.nih.gov/31142215/
https://pubmed.ncbi.nlm.nih.gov/31142215/
https://pubmed.ncbi.nlm.nih.gov/31142215/
https://pubmed.ncbi.nlm.nih.gov/31714660/
https://pubmed.ncbi.nlm.nih.gov/31714660/
https://pubmed.ncbi.nlm.nih.gov/31714660/
https://pubmed.ncbi.nlm.nih.gov/31714660/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Biological+and+Clinical+Relevance+of+microRNAs+in+Mitochondrial+Diseases%2FDysfunctions&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Biological+and+Clinical+Relevance+of+microRNAs+in+Mitochondrial+Diseases%2FDysfunctions&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Biological+and+Clinical+Relevance+of+microRNAs+in+Mitochondrial+Diseases%2FDysfunctions&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Tribological+and+thermal+characterization+of+electron+beam+physical+vapor+deposited+single+layer+thin+film+for+TBC+application&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Tribological+and+thermal+characterization+of+electron+beam+physical+vapor+deposited+single+layer+thin+film+for+TBC+application&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Tribological+and+thermal+characterization+of+electron+beam+physical+vapor+deposited+single+layer+thin+film+for+TBC+application&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Tribological+and+thermal+characterization+of+electron+beam+physical+vapor+deposited+single+layer+thin+film+for+TBC+application&btnG=
https://pubmed.ncbi.nlm.nih.gov/34262372/
https://pubmed.ncbi.nlm.nih.gov/34262372/
https://pubmed.ncbi.nlm.nih.gov/34262372/
https://pubmed.ncbi.nlm.nih.gov/34262372/
https://pubmed.ncbi.nlm.nih.gov/32235913/
https://pubmed.ncbi.nlm.nih.gov/32235913/
https://pubmed.ncbi.nlm.nih.gov/32235913/
https://pubmed.ncbi.nlm.nih.gov/31407919/
https://pubmed.ncbi.nlm.nih.gov/31407919/
https://pubmed.ncbi.nlm.nih.gov/31407919/
https://pubmed.ncbi.nlm.nih.gov/31407919/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Circular+RNA%3A+a+new+biomarker+for+different+types+of+hypertension&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Circular+RNA%3A+a+new+biomarker+for+different+types+of+hypertension&btnG=
https://pubmed.ncbi.nlm.nih.gov/30905966/
https://pubmed.ncbi.nlm.nih.gov/30905966/
https://pubmed.ncbi.nlm.nih.gov/30905966/
https://pubmed.ncbi.nlm.nih.gov/31124826/
https://pubmed.ncbi.nlm.nih.gov/31124826/
https://pubmed.ncbi.nlm.nih.gov/31124826/
https://pubmed.ncbi.nlm.nih.gov/31124826/
https://pubmed.ncbi.nlm.nih.gov/31124826/
https://pubmed.ncbi.nlm.nih.gov/33816632/
https://pubmed.ncbi.nlm.nih.gov/33816632/
https://pubmed.ncbi.nlm.nih.gov/33816632/
https://pubmed.ncbi.nlm.nih.gov/33816632/
https://pubmed.ncbi.nlm.nih.gov/32978735/
https://pubmed.ncbi.nlm.nih.gov/32978735/
https://pubmed.ncbi.nlm.nih.gov/32978735/
https://pubmed.ncbi.nlm.nih.gov/32978735/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Longevity+of+posterior+composite+restorations%3A+a+systematic+review+and+meta-analysis&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Longevity+of+posterior+composite+restorations%3A+a+systematic+review+and+meta-analysis&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Longevity+of+posterior+composite+restorations%3A+a+systematic+review+and+meta-analysis&btnG=
https://pubmed.ncbi.nlm.nih.gov/16734308/
https://pubmed.ncbi.nlm.nih.gov/16734308/
https://pubmed.ncbi.nlm.nih.gov/16734308/
https://pubmed.ncbi.nlm.nih.gov/30223618/
https://pubmed.ncbi.nlm.nih.gov/30223618/
https://pubmed.ncbi.nlm.nih.gov/30223618/
https://pubmed.ncbi.nlm.nih.gov/30223618/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+caries+on+individual+tooth+surfaces+and+its+distribution+by+age+and+gender+in+university+clinic+patients&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+caries+on+individual+tooth+surfaces+and+its+distribution+by+age+and+gender+in+university+clinic+patients&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+caries+on+individual+tooth+surfaces+and+its+distribution+by+age+and+gender+in+university+clinic+patients&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+prevalence+among+12--14+year-old+schoolchildren+in+Riyadh%3A+a+14+year+follow-up+study+of+the+oral+health+survey+of+Saudi+Arabia+phase+I&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+prevalence+among+12--14+year-old+schoolchildren+in+Riyadh%3A+a+14+year+follow-up+study+of+the+oral+health+survey+of+Saudi+Arabia+phase+I&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+prevalence+among+12--14+year-old+schoolchildren+in+Riyadh%3A+a+14+year+follow-up+study+of+the+oral+health+survey+of+Saudi+Arabia+phase+I&btnG=
https://pubmed.ncbi.nlm.nih.gov/16788889/
https://pubmed.ncbi.nlm.nih.gov/16788889/
https://pubmed.ncbi.nlm.nih.gov/16788889/
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+in+primary+and+permanent+molars+in+7-8-year-old+schoolchildren+evaluated+with+Caries+Assessment+Spectrum+and+Treatment+%28CAST%29+index&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+in+primary+and+permanent+molars+in+7-8-year-old+schoolchildren+evaluated+with+Caries+Assessment+Spectrum+and+Treatment+%28CAST%29+index&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+in+primary+and+permanent+molars+in+7-8-year-old+schoolchildren+evaluated+with+Caries+Assessment+Spectrum+and+Treatment+%28CAST%29+index&btnG=
https://scholar.google.com.tw/scholar?hl=en&as_sdt=0%2C5&q=Dental+caries+in+primary+and+permanent+molars+in+7-8-year-old+schoolchildren+evaluated+with+Caries+Assessment+Spectrum+and+Treatment+%28CAST%29+index&btnG=
https://pubmed.ncbi.nlm.nih.gov/19054474/
https://pubmed.ncbi.nlm.nih.gov/19054474/
https://pubmed.ncbi.nlm.nih.gov/19054474/
https://pubmed.ncbi.nlm.nih.gov/19054474/
https://pubmed.ncbi.nlm.nih.gov/18656296/
https://pubmed.ncbi.nlm.nih.gov/18656296/
https://pubmed.ncbi.nlm.nih.gov/18656296/

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Acknowledgement
	Source of Funding 
	References

