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ABSTRACT
Introduction: Paramolars are usually uncommon supernumerary anomalies most commonly located between 
second and third molars on buccal aspect or lingual aspect and are rarely seen between first and second molars. 
Reports of this existence are rarely found in the dental literature.
Aim: The aim of this study is to determine and evaluate the incidence of paramolars of an outpatient population in a 
dental college of chennai.
Materials and methods: The study was conducted among the outpatients visiting a private dental hospital. The data 
was reviewed and analysed from the total number of patients between June 27, 2020 to January 1, 2020. Descriptive 
statistics was performed for the obtained results.
Results and discussion: Association between gender and incidence of paramolars in different age groups depicts 
that female patients have lesser incidence of paramolars when compared to males and highest incidence of 
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paramolars is between the age group 11-20.
Conclusion: A clinician should perform required investigations when these conditions are suspected in patients and 
upon diagnosis each case should be managed in order to minimise complications such as delayed eruption and 
malocclusion.

Keywords: Supernumerary, anomaly, rare, innovative research, paramolars

INTRODUCTION 
Paramolars are usually defined as uncommon supernumerary anomalies that occur in molar series with a prevalence 
rate of 0.09–0.29%(1) . The location of these teeth are most commonly seen between second and third molars on 
buccal aspect or lingual aspect and are rarely seen between first and second molars(2). It could be either deciduous 
or permanent, single or multiple, unilateral or bilateral in any quadrant of the jaw based on the type(3).

This developmental anomaly has been found to arise from a combination of genetic and environmental factors for 
which even though the exact etiology is not known, there are several theories to explain its incidence(4). Few such 
theories are the dichotomy theory of the tooth bud, phylogenetic theory of atavism, dental lamina hyperactivity 
theory, and the genetic theory. They can also occur as an abnormal reaction to episodes of trauma(5). 

Supernumerary teeth, according to the morphology, can be classified into conical, tuberculate, supplemental, and 
odontoma (odontogenic tumor)(6) . Reports of this existence are rarely found in the dental literature.
Previous studies have reported prevalence rates ranging between 0.3% and 0.8% in primary dentition and between 
0.1% and 3.9% in permanent dentition (7–16). The reported ratio of male to female is 2:1. They occur 10 times more 
in maxilla, mainly premaxilla, than its occurrence in the mandible(17). Multiple supernumerary teeth can be 
associated with many conditions such as cleidocranial dysplasia, gardner syndrome, cleft lip, cleft palate, Fabry–
Anderson's syndrome and Ellis–Van Creveld syndrome (18).

It can cause clinical disorders such as retention of the primary teeth, delayed eruption of permanent teeth, rotated 
teeth, ectopic eruptions, tooth displacement, follicular cyst, and other such changes which require surgical as well as 
orthodontic interventions(19).
These teeth can be diagnosed during a routine, clinical, or radiographic evaluation and sometimes are not 
responsible for any harmful side effects on the neighboring teeth(20). Although, sometimes due to plaque retention 
and inflammation, dental caries can develop on the paramolar according to recent cases brought about by scientific 
research(21).

Treatment considered for paramolars as for any other supernumerary teeth may include observation and extraction 
(7–16). Observation involves no treatment but only monitoring the patient clinically and radiographically if the 
paramolar is asymptomatic and is not causing any issues with the oral cavity(7–16).Our research and knowledge 
have resulted in high-quality publications from our team (22–36)
If any of the above mentioned complications are observed, then it is advisable to extract the particular paramolar to 
facilitate good oral hygiene maintenance so as to maintain healthy periodontium and to prevent the recurrence of 
dental caries due to accumulation of plaque(7–16).

The aim of this study is to assess the incidence of paramolars among the outpatient population in a private dental 
college.

MATERIALS AND METHODS
It is a single centered retrospective study conducted in a private dental institution, Chennai. The data was collected 
from the dental hospital management system of saveetha dental college (DIAS). 20,395  patient details of patients 
visiting the department of oral surgery were analysed between June 5, 2019 to Feb 5 2021. After analysis, 100 
patients who fulfilled the inclusion and exclusion criteria were included in the study. Inclusion criteria was people 
diagnosed with cases related to supernumerary paramolars and exclusion criteria involved other parameters such as 
other developmental anomalies.
Data analysis 
The data for the study was collected from the Dental Information Archiving System (DIAS) Of Saveetha Dental 
College. The data was transferred to excel, tabulated and analysed. Incomplete and censored data was excluded.
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Statistical analysis
The data collected from DIAS was tabulated in excel. The data was imported to SPSS. Analysis was done using 
SPSS version 22. Descriptive statistics and chi square test was used to compare the various correlations between the 
prevalence of paramolars among male and female patients along with their age. The level of significance was set at 
0.05.
RESULTS 
The following results were obtained using spss.

Figure 1. Bar graph depicts incidence of paramolars in relation to the sex of the patients. It shows that the prevalence 
was seen in  53.33% of males and 46.67% females. From the graph we can interpret that paramolars were more 
prevalent among males than females in the outpatient population .
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Figure 2.  Bar graph shows association between gender and age of patients who are diagnosed with the incidence of 
paramolars. The colours blue, green, brown, purple, yellow and red represent age groups 11-20, 21-30, 31-40, 41-50, 
51-60 and 61-70 respectively. From the graph we can interpret that the highest incidence of paramolars in both 
males and females was seen as 16.67% and the least in males was 10% in the age group 41-50 and in females it was 
3.33% between the age group 41-70. Pearson’s chi square value = 0.027 (P<0.05) which is statistically significant.

DISCUSSION 
Most supernumerary teeth, particularly  paramolars are impacted and are observed by chance during a radiographic 
examination as there are no associated symptoms to help diagnose it(7–16). If patients report any such complications 
linked to the presence of paramolar teeth, the clinician should be alert of it and must carry out appropriate 
radiographic investigation in order to diagnose its presence (7–16).
According to our results, within our limited number of study populations, it was found that males were having a 
higher incidence of paramolars at about 53.33% than the females whose incidence rate was 46.67%. 
This is justified by the literature of recent scientific progression that shows that the prevalence of paramolars or 
supernumerary teeth is higher in males than females (2:1) (7–16).
The most beneficial radiographic investigation is the orthopantomograph(OPG), followed by anterior maxilla and 
mandible views with the help of occlusal or periapical radiographs (37,38). If complications persist in relation to the 
possibility of root resorption in a permanent tooth caused due to a paramolar tooth,  long-cone periapical 
radiographs will be much helpful and needed for diagnosis (7–16).
Our results also show that the highest incidence of paramolars were seen between the ages 11-20 years among both 
males and females. Pearson’s chi square value was statistically significant showing association between the 
parameters.
In a study by Saravanakumar et al, the age of patients with supernumerary teeth ranged from 5 to 70 in the 
conducted study; however, most cases were observed to be between 7 to 10 years of age. This shows that most 
patients get diagnosed with the presence of paramolars at a young age mostly due to their visit to dental clinics 
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related to other dental problems, wherein during examination the clinician is alerted by the presence of paramolars 
(7–16).

While diagnosing the presence of a paramolar, it is very important  to rule out other possible structures that may 
occur in the molar region with similar characteristics or resemblance. These include structures like a ‘paramolar 
tubercle’ or ‘ fused supernumerary tooth’(39–41). In 1916, Bolk described that there is a structure which he named 
as the ‘paramolar tubercle’ which consisted of an extra cusp present on the buccal surfaces of upper and lower 
permanent molars (39–41).
The clinical management of patients diagnosed with the presence of a paramolar depends on the position of the 
paramolar and its significant effect on the adjacent teeth (39–46). It is also important to assess the anatomical 
structures in relation to it. The advised treatment option for paramolar is mainly observation and monitoring of the 
patient both clinically and radiographically followed by extraction under the circumstance of complications caused 
by the paramolar(37,38). 

CONCLUSION 
In the light of the study conducted above, it was found that males were having a higher incidence of paramolars at 
about 53.33% than the females whose incidence rate was 46.67% among which the highest prevalence was seen in 
the age group 11-20 years. A clinician must be aware of the various types of supernumerary teeth and should 
recognise signs suggestive of their presence. Paramolars can act as a nidus for food impaction, poor oral hygiene 
leading to pulpal and periodontal pathologies involving paramolars and adjacent dental structures. Hence, early 
diagnosis and appropriate treatment should be rendered in order to minimise complications.

ACKNOWLEDGEMENT:
The authors are thankful to Saveetha  Institute  of Medical  and Technical  Sciences for providing a platform to 
express our knowledge.

CONFLICT OF INTEREST:
The author declares no conflict of interest.

SOURCE OF FUNDING:
The present study is sponsored by:
● Saveetha Institute of Medical And Technical Sciences
● Saveetha Dental College and Hospitals
● Saveetha University
● Diamond Art General Trading LLC, United Arab Emirates.

REFERENCES
1. Shah A, Gill DS, Tredwin C, Naini FB. Diagnosis and Management of Supernumerary Teeth [Internet]. Vol. 

35, Dental Update. 2008. p. 510–20. Available from: http://dx.doi.org/10.12968/denu.2008.35.8.510
2. Rajab LD, Hamdan MAM. Supernumerary teeth: review of the literature and a survey of 152 cases [Internet]. 

Vol. 12, International Journal of Paediatric Dentistry. 2002. p. 244–54. Available from: 
http://dx.doi.org/10.1046/j.1365-263x.2002.00366.x

3. Yusof WZ. Non-syndrome multiple supernumerary teeth: literature review. J Can Dent Assoc [Internet]. 1990 
Feb;56(2):147–9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/2407326

4. Axel AL. Supernumerary Teeth in Cyst: Report of Case [Internet]. Vol. 24, The Journal of the American 
Dental Association and The Dental Cosmos. 1937. p. 457. Available from: 
http://dx.doi.org/10.14219/jada.archive.1937.0402

5. Celikoglu M, Kamak H, Oktay H. Prevalence and characteristics of supernumerary teeth in a non-syndrome 
Turkish population: Associated pathologies and proposed treatment [Internet]. Medicina Oral Patología Oral y 
Cirugia Bucal. 2010. p. e575–8. Available from: http://dx.doi.org/10.4317/medoral.15.e575

6. Açıkgöz A, Açıkgöz G, Tunga U, Otan F. Characteristics and prevalence of non-syndrome multiple 
supernumerary teeth: a retrospective study [Internet]. Vol. 35, Dentomaxillofacial Radiology. 2006. p. 185–90. 
Available from: http://dx.doi.org/10.1259/dmfr/21956432

7. Wang H, Chinnathambi A, Alahmadi TA, Alharbi SA, Veeraraghavan VP, Krishna Mohan S, et al. 
Phyllanthin inhibits MOLT-4 leukemic cancer cell growth and induces apoptosis through the inhibition of 

https://paperpile.com/c/g9QFkR/kQqjn+jQXVE+r0rrO+i0mpv+fldkf+Epw0j+qVx2y+cZItC+amB9P+aJZO4
https://paperpile.com/c/g9QFkR/SFObk+5A0yU+vSWKu
https://paperpile.com/c/g9QFkR/SFObk+5A0yU+vSWKu
https://paperpile.com/c/g9QFkR/SFObk+5A0yU+vSWKu
https://paperpile.com/c/g9QFkR/SFObk+5A0yU+vSWKu
https://paperpile.com/c/g9QFkR/SFObk+5A0yU+vSWKu
https://paperpile.com/c/g9QFkR/nEIj2+4Bkwk
http://paperpile.com/b/g9QFkR/JoqC
http://paperpile.com/b/g9QFkR/JoqC
http://dx.doi.org/10.12968/denu.2008.35.8.510
http://paperpile.com/b/g9QFkR/4ysU
http://paperpile.com/b/g9QFkR/4ysU
http://dx.doi.org/10.1046/j.1365-263x.2002.00366.x
http://paperpile.com/b/g9QFkR/ogEZ
http://paperpile.com/b/g9QFkR/ogEZ
https://www.ncbi.nlm.nih.gov/pubmed/2407326
http://paperpile.com/b/g9QFkR/PTaY
http://paperpile.com/b/g9QFkR/PTaY
http://dx.doi.org/10.14219/jada.archive.1937.0402
http://paperpile.com/b/g9QFkR/hyvM
http://paperpile.com/b/g9QFkR/hyvM
http://paperpile.com/b/g9QFkR/hyvM
http://dx.doi.org/10.4317/medoral.15.e575
http://paperpile.com/b/g9QFkR/C6dd
http://paperpile.com/b/g9QFkR/C6dd
http://paperpile.com/b/g9QFkR/C6dd
http://dx.doi.org/10.1259/dmfr/21956432
http://paperpile.com/b/g9QFkR/kQqjn
http://paperpile.com/b/g9QFkR/kQqjn


International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.420 ISSN:1308-5581 Vol 14, Issue 02, 2022

3883

AKT and JNK signaling pathway. J Biochem Mol Toxicol [Internet]. 2021 Jun;35(6):1–10. Available from: 
http://dx.doi.org/10.1002/jbt.22758

8. Li S, Zhang Y, Veeraraghavan VP, Mohan SK, Ma Y. Restorative Effect of Fucoxanthin in an Ovalbumin-
Induced Allergic Rhinitis Animal Model through NF-κB p65 and STAT3 Signaling. J Environ Pathol Toxicol 
Oncol [Internet]. 2019;38(4):365–75. Available from: 
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2019030997

9. Ma Y, Karunakaran T, Veeraraghavan VP, Mohan SK, Li S. Sesame Inhibits Cell Proliferation and Induces 
Apoptosis through Inhibition of STAT-3 Translocation in Thyroid Cancer Cell Lines (FTC-133). Biotechnol 
Bioprocess Eng [Internet]. 2019 Aug 1;24(4):646–52. Available from: https://doi.org/10.1007/s12257-019-
0151-1

10. Bishir M, Bhat A, Essa MM, Ekpo O, Ihunwo AO, Veeraraghavan VP, et al. Sleep Deprivation and 
Neurological Disorders. Biomed Res Int [Internet]. 2020 Nov 23;2020:5764017. Available from: 
http://dx.doi.org/10.1155/2020/5764017

11. Fan Y, Maghimaa M, Chinnathambi A, Alharbi SA, Veeraraghavan VP, Mohan SK, et al. Tomentosin 
Reduces Behavior Deficits and Neuroinflammatory Response in MPTP-Induced Parkinson’s Disease in Mice. 
J Environ Pathol Toxicol Oncol [Internet]. 2021;40(1):75–84. Available from: 
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.v40.i1.70

12. Zhang C, Chen Y, Zhang M, Xu C, Gong G, Veeraraghavan VP, et al. Vicenin-2 Treatment Attenuated the 
Diethylnitrosamine-Induced Liver Carcinoma and Oxidative Stress through Increased Apoptotic Protein 
Expression in Experimental Rats. J Environ Pathol Toxicol Oncol [Internet]. 2020;39(2):113–23. Available 
from: http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031892

13. Gan H, Zhang Y, Zhou Q, Zheng L, Xie X, Veeraraghavan VP, et al. Zingerone induced caspase-dependent 
apoptosis in MCF-7 cells and prevents 7,12-dimethylbenz(a)anthracene-induced mammary carcinogenesis in 
experimental rats. J Biochem Mol Toxicol [Internet]. 2019 Oct;33(10):e22387. Available from: 
http://dx.doi.org/10.1002/jbt.22387

14. Saravanakumar K, Park S, Mariadoss AVA, Sathiyaseelan A, Veeraraghavan VP, Kim S, et al. Chemical 
composition, antioxidant, and anti-diabetic activities of ethyl acetate fraction of Stachys riederi var. japonica 
(Miq.) in streptozotocin-induced type 2 diabetic mice. Food Chem Toxicol [Internet]. 2021 Jun 
26;155:112374. Available from: http://dx.doi.org/10.1016/j.fct.2021.112374

15. Veeraraghavan VP, Hussain S, Papayya Balakrishna J, Dhawale L, Kullappan M, Mallavarapu Ambrose J, et 
al. A Comprehensive and Critical Review on Ethnopharmacological Importance of Desert Truffles: Terfezia 
claveryi, Terfezia boudieri, and Tirmania nivea. Food Rev Int [Internet]. 2021 Feb 24;1–20. Available from: 
https://doi.org/10.1080/87559129.2021.1889581

16. Wei W, Li R, Liu Q, Devanathadesikan Seshadri V, Veeraraghavan VP, Surapaneni KM, et al. Amelioration 
of oxidative stress, inflammation and tumor promotion by Tin oxide-Sodium alginate-Polyethylene glycol-
Allyl isothiocyanate nanocomposites on the 1,2-Dimethylhydrazine induced colon carcinogenesis in rats. 
Arabian Journal of Chemistry [Internet]. 2021 Aug 1;14(8):103238. Available from: 
https://www.sciencedirect.com/science/article/pii/S1878535221002537

17. Sathya S, Ragul V, Veeraraghavan VP, Singh L, Niyas Ahamed MI. An in vitro study on hexavalent 
chromium [Cr(VI)] remediation using iron oxide nanoparticles based beads. Environmental Nanotechnology, 
Monitoring & Management [Internet]. 2020 Dec 1;14:100333. Available from: 
https://www.sciencedirect.com/science/article/pii/S2215153220302099

18. J PC, Pradeep CJ, Marimuthu T, Krithika C, Devadoss P, Kumar SM. Prevalence and measurement of anterior 
loop of the mandibular canal using CBCT: A cross sectional study [Internet]. Vol. 20, Clinical Implant 
Dentistry and Related Research. 2018. p. 531–4. Available from: http://dx.doi.org/10.1111/cid.12609

19. Wahab PUA, Abdul Wahab PU, Madhulaxmi M, Senthilnathan P, Muthusekhar MR, Vohra Y, et al. Scalpel 
Versus Diathermy in Wound Healing After Mucosal Incisions: A Split-Mouth Study [Internet]. Vol. 76, 
Journal of Oral and Maxillofacial Surgery. 2018. p. 1160–4. Available from: 
http://dx.doi.org/10.1016/j.joms.2017.12.020

20. Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, Krishna Kumar Raja VB. Non-suturing 
microvascular anastomosis in maxillofacial reconstruction- a comparative study. Journal of Cranio-
Maxillofacial Surgery [Internet]. 2020 Jun 1;48(6):599–606. Available from: 
https://www.sciencedirect.com/science/article/pii/S1010518220301098

21. Narayanasamy RK, Muthusekar RM, Nagalingam SP, Thyagarajan S, Ramakrishnan B, Perumal K. Lower 
pretreatment hemoglobin status and treatment breaks in locally advanced head and neck squamous cell 

http://paperpile.com/b/g9QFkR/kQqjn
http://paperpile.com/b/g9QFkR/kQqjn
http://dx.doi.org/10.1002/jbt.22758
http://paperpile.com/b/g9QFkR/jQXVE
http://paperpile.com/b/g9QFkR/jQXVE
http://paperpile.com/b/g9QFkR/jQXVE
http://paperpile.com/b/g9QFkR/jQXVE
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2019030997
http://paperpile.com/b/g9QFkR/r0rrO
http://paperpile.com/b/g9QFkR/r0rrO
http://paperpile.com/b/g9QFkR/r0rrO
https://doi.org/10.1007/s12257-019-0151-1
https://doi.org/10.1007/s12257-019-0151-1
http://paperpile.com/b/g9QFkR/i0mpv
http://paperpile.com/b/g9QFkR/i0mpv
http://dx.doi.org/10.1155/2020/5764017
http://paperpile.com/b/g9QFkR/fldkf
http://paperpile.com/b/g9QFkR/fldkf
http://paperpile.com/b/g9QFkR/fldkf
http://paperpile.com/b/g9QFkR/fldkf
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.v40.i1.70
http://paperpile.com/b/g9QFkR/Epw0j
http://paperpile.com/b/g9QFkR/Epw0j
http://paperpile.com/b/g9QFkR/Epw0j
http://paperpile.com/b/g9QFkR/Epw0j
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031892
http://paperpile.com/b/g9QFkR/qVx2y
http://paperpile.com/b/g9QFkR/qVx2y
http://paperpile.com/b/g9QFkR/qVx2y
http://paperpile.com/b/g9QFkR/qVx2y
http://dx.doi.org/10.1002/jbt.22387
http://paperpile.com/b/g9QFkR/cZItC
http://paperpile.com/b/g9QFkR/cZItC
http://paperpile.com/b/g9QFkR/cZItC
http://paperpile.com/b/g9QFkR/cZItC
http://dx.doi.org/10.1016/j.fct.2021.112374
http://paperpile.com/b/g9QFkR/amB9P
http://paperpile.com/b/g9QFkR/amB9P
http://paperpile.com/b/g9QFkR/amB9P
http://paperpile.com/b/g9QFkR/amB9P
https://doi.org/10.1080/87559129.2021.1889581
http://paperpile.com/b/g9QFkR/aJZO4
http://paperpile.com/b/g9QFkR/aJZO4
http://paperpile.com/b/g9QFkR/aJZO4
http://paperpile.com/b/g9QFkR/aJZO4
https://www.sciencedirect.com/science/article/pii/S1878535221002537
http://paperpile.com/b/g9QFkR/kH73X
http://paperpile.com/b/g9QFkR/kH73X
http://paperpile.com/b/g9QFkR/kH73X
http://paperpile.com/b/g9QFkR/kH73X
https://www.sciencedirect.com/science/article/pii/S2215153220302099
http://paperpile.com/b/g9QFkR/zhflH
http://paperpile.com/b/g9QFkR/zhflH
http://paperpile.com/b/g9QFkR/zhflH
http://dx.doi.org/10.1111/cid.12609
http://paperpile.com/b/g9QFkR/8LjkI
http://paperpile.com/b/g9QFkR/8LjkI
http://paperpile.com/b/g9QFkR/8LjkI
http://paperpile.com/b/g9QFkR/8LjkI
http://dx.doi.org/10.1016/j.joms.2017.12.020
http://paperpile.com/b/g9QFkR/YOvis
http://paperpile.com/b/g9QFkR/YOvis
http://paperpile.com/b/g9QFkR/YOvis
http://paperpile.com/b/g9QFkR/YOvis
https://www.sciencedirect.com/science/article/pii/S1010518220301098
http://paperpile.com/b/g9QFkR/xhgjd
http://paperpile.com/b/g9QFkR/xhgjd


International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.420 ISSN:1308-5581 Vol 14, Issue 02, 2022

3884

carcinoma during concurrent chemoradiation. Indian J Cancer [Internet]. 2021 Jan;58(1):62–8. Available 
from: http://dx.doi.org/10.4103/ijc.IJC_656_18

22. Ezhilarasan D, Sokal E, Najimi M. Hepatic fibrosis: It is time to go with hepatic stellate cell-specific 
therapeutic targets. Hepatobiliary Pancreat Dis Int [Internet]. 2018 Jun;17(3):192–7. Available from: 
http://dx.doi.org/10.1016/j.hbpd.2018.04.003

23. Rajeshkumar S, Menon S, Venkat Kumar S, Tambuwala MM, Bakshi HA, Mehta M, et al. Antibacterial and 
antioxidant potential of biosynthesized copper nanoparticles mediated through Cissus arnotiana plant extract. J 
Photochem Photobiol B [Internet]. 2019 Aug;197:111531. Available from: 
http://dx.doi.org/10.1016/j.jphotobiol.2019.111531

24. Chen F, Tang Y, Sun Y, Veeraraghavan VP, Mohan SK, Cui C. 6-shogaol, a active constiuents of ginger 
prevents UVB radiation mediated inflammation and oxidative stress through modulating NrF2 signaling in 
human epidermal keratinocytes (HaCaT cells). J Photochem Photobiol B [Internet]. 2019 Aug;197:111518. 
Available from: http://dx.doi.org/10.1016/j.jphotobiol.2019.111518

25. Murugan MA, Arul Murugan M, Jayaseelan V, Jayabalakrishnan D, Maridurai T, Selva Kumar S, et al. Low 
Velocity Impact and Mechanical Behaviour of Shot Blasted SiC Wire-Mesh and Silane-Treated 
Aloevera/Hemp/Flax-Reinforced SiC Whisker Modified Epoxy Resin Composites [Internet]. Vol. 12, Silicon. 
2020. p. 1847–56. Available from: http://dx.doi.org/10.1007/s12633-019-00297-0

26. Rajagopal R, Padmanabhan S, Gnanamani J. A comparison of shear bond strength and debonding 
characteristics of conventional, moisture-insensitive, and self-etching primers in vitro. Angle Orthod 
[Internet]. 2004 Apr;74(2):264–8. Available from: http://dx.doi.org/10.1043/0003-
3219(2004)074<0264:ACOSBS>2.0.CO;2

27. Muthukrishnan S, Krishnaswamy H, Thanikodi S, Sundaresan D, Venkatraman V. Support vector machine for 
modelling and simulation of heat exchangers. Therm Sci [Internet]. 2020;24(1 Part B):499–503. Available 
from: http://www.doiserbia.nb.rs/Article.aspx?ID=0354-98361900398M

28. Ezhilarasan D. Oxidative stress is bane in chronic liver diseases: Clinical and experimental perspective. Arab J 
Gastroenterol [Internet]. 2018 Jun;19(2):56–64. Available from: http://dx.doi.org/10.1016/j.ajg.2018.03.002

29. Neelakantan P, Sharma S, Shemesh H, Wesselink PR. Influence of Irrigation Sequence on the Adhesion of 
Root Canal Sealers to Dentin: A Fourier Transform Infrared Spectroscopy and Push-out Bond Strength 
Analysis. J Endod [Internet]. 2015 Jul;41(7):1108–11. Available from: 
http://dx.doi.org/10.1016/j.joen.2015.02.001

30. Jose J, P. A, Subbaiyan H. Different Treatment Modalities followed by Dental Practitioners for Ellis Class 2 
Fracture – A Questionnaire-based Survey [Internet]. Vol. 14, The Open Dentistry Journal. 2020. p. 59–65. 
Available from: http://dx.doi.org/10.2174/1874210602014010059

31. Sahu D, Kannan GM, Vijayaraghavan R. Carbon black particle exhibits size dependent toxicity in human 
monocytes. Int J Inflam [Internet]. 2014 Feb 5;2014:827019. Available from: 
http://dx.doi.org/10.1155/2014/827019

32. Nandhini NT, Rajeshkumar S, Mythili S. The possible mechanism of eco-friendly synthesized nanoparticles 
on hazardous dyes degradation. Biocatal Agric Biotechnol [Internet]. 2019 May 1;19:101138. Available from: 
https://www.sciencedirect.com/science/article/pii/S1878818118308235

33. Wu F, Zhu J, Li G, Wang J, Veeraraghavan VP, Krishna Mohan S, et al. Biologically synthesized green gold 
nanoparticles from Siberian ginseng induce growth-inhibitory effect on melanoma cells (B16). Artif Cells 
Nanomed Biotechnol [Internet]. 2019 Dec;47(1):3297–305. Available from: 
http://dx.doi.org/10.1080/21691401.2019.1647224

34. Patil SB, Durairaj D, Suresh Kumar G, Karthikeyan D, Pradeep D. Comparison of Extended Nasolabial Flap 
Versus Buccal Fat Pad Graft in the Surgical Management of Oral Submucous Fibrosis: A Prospective Pilot 
Study. J Maxillofac Oral Surg [Internet]. 2017 Sep;16(3):312–21. Available from: 
http://dx.doi.org/10.1007/s12663-016-0975-6

35. Uthrakumar R, Vesta C, Raj CJ, Krishnan S, Das SJ. Bulk crystal growth and characterization of non-linear 
optical bisthiourea zinc chloride single crystal by unidirectional growth method. Curr Appl Phys [Internet]. 
2010 Mar 1;10(2):548–52. Available from: 
http://www.sciencedirect.com/science/article/pii/S1567173909003691

36. Vijayakumar Jain S, Muthusekhar MR, Baig MF, Senthilnathan P, Loganathan S, Abdul Wahab PU, et al. 
Evaluation of Three-Dimensional Changes in Pharyngeal Airway Following Isolated Lefort One Osteotomy 
for the Correction of Vertical Maxillary Excess: A Prospective Study. J Maxillofac Oral Surg [Internet]. 2019 
Mar;18(1):139–46. Available from: http://dx.doi.org/10.1007/s12663-018-1113-4

http://paperpile.com/b/g9QFkR/xhgjd
http://paperpile.com/b/g9QFkR/xhgjd
http://dx.doi.org/10.4103/ijc.IJC_656_18
http://paperpile.com/b/g9QFkR/M91G8
http://paperpile.com/b/g9QFkR/M91G8
http://dx.doi.org/10.1016/j.hbpd.2018.04.003
http://paperpile.com/b/g9QFkR/Sd8Uy
http://paperpile.com/b/g9QFkR/Sd8Uy
http://paperpile.com/b/g9QFkR/Sd8Uy
http://paperpile.com/b/g9QFkR/Sd8Uy
http://dx.doi.org/10.1016/j.jphotobiol.2019.111531
http://paperpile.com/b/g9QFkR/ePLB3
http://paperpile.com/b/g9QFkR/ePLB3
http://paperpile.com/b/g9QFkR/ePLB3
http://paperpile.com/b/g9QFkR/ePLB3
http://dx.doi.org/10.1016/j.jphotobiol.2019.111518
http://paperpile.com/b/g9QFkR/zQFzh
http://paperpile.com/b/g9QFkR/zQFzh
http://paperpile.com/b/g9QFkR/zQFzh
http://paperpile.com/b/g9QFkR/zQFzh
http://dx.doi.org/10.1007/s12633-019-00297-0
http://paperpile.com/b/g9QFkR/wPHVo
http://paperpile.com/b/g9QFkR/wPHVo
http://paperpile.com/b/g9QFkR/wPHVo
http://dx.doi.org/10.1043/0003-3219(2004)074%3C0264:ACOSBS%3E2.0.CO;2
http://dx.doi.org/10.1043/0003-3219(2004)074%3C0264:ACOSBS%3E2.0.CO;2
http://paperpile.com/b/g9QFkR/R6bMj
http://paperpile.com/b/g9QFkR/R6bMj
http://paperpile.com/b/g9QFkR/R6bMj
http://www.doiserbia.nb.rs/Article.aspx?ID=0354-98361900398M
http://paperpile.com/b/g9QFkR/DzR7Z
http://paperpile.com/b/g9QFkR/DzR7Z
http://dx.doi.org/10.1016/j.ajg.2018.03.002
http://paperpile.com/b/g9QFkR/jEzNX
http://paperpile.com/b/g9QFkR/jEzNX
http://paperpile.com/b/g9QFkR/jEzNX
http://paperpile.com/b/g9QFkR/jEzNX
http://dx.doi.org/10.1016/j.joen.2015.02.001
http://paperpile.com/b/g9QFkR/3zNJE
http://paperpile.com/b/g9QFkR/3zNJE
http://paperpile.com/b/g9QFkR/3zNJE
http://dx.doi.org/10.2174/1874210602014010059
http://paperpile.com/b/g9QFkR/rcwgn
http://paperpile.com/b/g9QFkR/rcwgn
http://dx.doi.org/10.1155/2014/827019
http://paperpile.com/b/g9QFkR/CH3So
http://paperpile.com/b/g9QFkR/CH3So
https://www.sciencedirect.com/science/article/pii/S1878818118308235
http://paperpile.com/b/g9QFkR/xYVRE
http://paperpile.com/b/g9QFkR/xYVRE
http://paperpile.com/b/g9QFkR/xYVRE
http://paperpile.com/b/g9QFkR/xYVRE
http://dx.doi.org/10.1080/21691401.2019.1647224
http://paperpile.com/b/g9QFkR/Qjo3W
http://paperpile.com/b/g9QFkR/Qjo3W
http://paperpile.com/b/g9QFkR/Qjo3W
http://paperpile.com/b/g9QFkR/Qjo3W
http://dx.doi.org/10.1007/s12663-016-0975-6
http://paperpile.com/b/g9QFkR/Pqfuq
http://paperpile.com/b/g9QFkR/Pqfuq
http://paperpile.com/b/g9QFkR/Pqfuq
http://paperpile.com/b/g9QFkR/Pqfuq
http://www.sciencedirect.com/science/article/pii/S1567173909003691
http://paperpile.com/b/g9QFkR/9M7rm
http://paperpile.com/b/g9QFkR/9M7rm
http://paperpile.com/b/g9QFkR/9M7rm
http://paperpile.com/b/g9QFkR/9M7rm
http://dx.doi.org/10.1007/s12663-018-1113-4


International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.420 ISSN:1308-5581 Vol 14, Issue 02, 2022

3885

37. Su P, Veeraraghavan VP, Krishna Mohan S, Lu W. A ginger derivative, zingerone-a phenolic compound-
induces ROS-mediated apoptosis in colon cancer cells (HCT-116). J Biochem Mol Toxicol [Internet]. 2019 
Dec;33(12):e22403. Available from: http://dx.doi.org/10.1002/jbt.22403

38. Wan J, Feng Y, Du L, Veeraraghavan VP, Mohan SK, Guo S. Antiatherosclerotic Activity of Eriocitrin in 
High-Fat-Diet-Induced Atherosclerosis Model Rats. J Environ Pathol Toxicol Oncol [Internet]. 
2020;39(1):61–75. Available from: http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031478

39. Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and validation of a formula for 
objective assessment of cervical vertebral bone age. Prog Orthod [Internet]. 2020 Oct 12;21(1):38. Available 
from: http://dx.doi.org/10.1186/s40510-020-00338-0

40. Ramakrishnan M, Dhanalakshmi R, Subramanian EMG. Survival rate of different fixed posterior space 
maintainers used in Paediatric Dentistry – A systematic review [Internet]. Vol. 31, The Saudi Dental Journal. 
2019. p. 165–72. Available from: http://dx.doi.org/10.1016/j.sdentj.2019.02.037

41. Felicita AS, Sumathi Felicita A. Orthodontic extrusion of Ellis Class VIII fracture of maxillary lateral incisor 
– The sling shot method [Internet]. Vol. 30, The Saudi Dental Journal. 2018. p. 265–9. Available from: 
http://dx.doi.org/10.1016/j.sdentj.2018.05.001

42. Malli Sureshbabu N, Selvarasu K, V JK, Nandakumar M, Selvam D. Concentrated Growth Factors as an 
Ingenious Biomaterial in Regeneration of Bony Defects after Periapical Surgery: A Report of Two Cases. 
Case Rep Dent [Internet]. 2019 Jan 22;2019:7046203. Available from: 
http://dx.doi.org/10.1155/2019/7046203

43. Packiri S, Gurunathan D, Selvarasu K. Management of Paediatric Oral Ranula: A Systematic Review. J Clin 
Diagn Res [Internet]. 2017 Sep;11(9):ZE06–9. Available from: 
http://dx.doi.org/10.7860/JCDR/2017/28498.10622

44. Selvarasu K, Ghosh R, Saralaya S, Desai AK. Significance of Mantoux Test and Its Correlation with 
Erythrocyte Sedimentation Rate in Pediatric Cleft Lip and Palate Patients: An Institutional Perspective. J 
Maxillofac Oral Surg [Internet]. 2021 Jun;20(2):271–5. Available from: http://dx.doi.org/10.1007/s12663-020-
01348-5

45. Sabarathinam J, Selvarasu K, Madhulaxmi M, Others. Audit on The Type of Antibiotics Used for Post-
Operative Surgical Management of Oral Squamous Cell Carcinoma Patients. Journal of Complementary 
Medicine Research [Internet]. 2020;11(3):296–296. Available from: https://www.jicep.com/?mno=27199

46. Selvarasu K. A retrospective analysis on flap design used in mandibular carcinoma-a hospital-based study. of 
Contemporary Issues in Business & … [Internet]. 2020; 

http://paperpile.com/b/g9QFkR/nEIj2
http://paperpile.com/b/g9QFkR/nEIj2
http://paperpile.com/b/g9QFkR/nEIj2
http://dx.doi.org/10.1002/jbt.22403
http://paperpile.com/b/g9QFkR/4Bkwk
http://paperpile.com/b/g9QFkR/4Bkwk
http://paperpile.com/b/g9QFkR/4Bkwk
http://dx.doi.org/10.1615/JEnvironPatholToxicolOncol.2020031478
http://paperpile.com/b/g9QFkR/SFObk
http://paperpile.com/b/g9QFkR/SFObk
http://paperpile.com/b/g9QFkR/SFObk
http://dx.doi.org/10.1186/s40510-020-00338-0
http://paperpile.com/b/g9QFkR/5A0yU
http://paperpile.com/b/g9QFkR/5A0yU
http://paperpile.com/b/g9QFkR/5A0yU
http://dx.doi.org/10.1016/j.sdentj.2019.02.037
http://paperpile.com/b/g9QFkR/vSWKu
http://paperpile.com/b/g9QFkR/vSWKu
http://dx.doi.org/10.1016/j.sdentj.2018.05.001
http://paperpile.com/b/g9QFkR/rRZit
http://paperpile.com/b/g9QFkR/rRZit
http://paperpile.com/b/g9QFkR/rRZit
http://paperpile.com/b/g9QFkR/rRZit
http://dx.doi.org/10.1155/2019/7046203
http://paperpile.com/b/g9QFkR/BiJZh
http://paperpile.com/b/g9QFkR/BiJZh
http://dx.doi.org/10.7860/JCDR/2017/28498.10622
http://paperpile.com/b/g9QFkR/0AJ0B
http://paperpile.com/b/g9QFkR/0AJ0B
http://paperpile.com/b/g9QFkR/0AJ0B
http://dx.doi.org/10.1007/s12663-020-01348-5
http://dx.doi.org/10.1007/s12663-020-01348-5
http://paperpile.com/b/g9QFkR/OsuvZ
http://paperpile.com/b/g9QFkR/OsuvZ
http://paperpile.com/b/g9QFkR/OsuvZ
https://www.jicep.com/?mno=27199
http://paperpile.com/b/g9QFkR/WPB13
http://paperpile.com/b/g9QFkR/WPB13

