
T. Santhosh, Balakrishnan RN, Sankari Malaiappan. Comparative Analysis Of  Use Of  Topical Anesthetics And Local Anesthetic Infiltrations Among Pediatric Dental Patients - A Retrospec-
tive Study. Int J Dentistry Oral Sci. 2021;8(6):2906-2910.

2906

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

Comparative Analysis Of  Use Of  Topical Anesthetics And Local Anesthetic Infiltrations Among Pedi-
atric Dental Patients - A Retrospective Study

												            Research Article

T. Santhosh1, Balakrishnan RN2*, Sankari Malaiappan3

1 Saveetha Dental college and Hospitals, Saveetha Institute of  medical and Technical Sciences, Saveetha University, Chennai, India.
2 Senior Lecturer, Department of  Oral and Maxillofacial Surgery, Saveetha Dental College and hospitals, Saveetha Institute of  Medical and Technical 
Sciences, Saveetha University, Chennai, India.
3 Professor, Department of  Periodontics, Saveetha Dental College and hospitals, Saveetha Institute of  Medical and Technical Sciences, Saveetha Uni-
versity, Chennai, India.

International Journal of  Dentistry and Oral Science (IJDOS)
ISSN: 2377-8075

*Corresponding Author: 
 Balakrishnan RN, 
 Senior Lecturer, Department of  Oral and Maxillofacial Surgery, Saveetha Dental College and hospitals, Saveetha Institute of  Medical and Technical Sciences, Saveetha University, 
 Chennai, India.
 Tel: 9790304198
 E-mail: balalkrishnan.sdc@saveetha.com

 Received: May 28, 2021
 Accepted: June 16, 2021
 Published: June 25, 2021

 Citation: T. Santhosh, Balakrishnan RN, Sankari Malaiappan. Comparative Analysis Of  Use Of  Topical Anesthetics And Local Anesthetic Infiltrations Among Pediatric Dental 
Patients - A Retrospective Study. Int J Dentistry Oral Sci. 2021;8(6):2906-2910. doi: http://dx.doi.org/10.19070/2377-8075-21000589
 
 Copyright: Balakrishnan RN©2021. This is an open-access article distributed under the terms of  the Creative Commons Attribution License, which permits unrestricted use, 
distribution and reproduction in any medium, provided the original author and source are credited.

Introduction

Pain is a multidimensional phenomenon, and its treatment in chil-
dren reflects both the nature of  pain and attitudes towards pain 
in children [1]. Effective pain control is critical in dentistry. Treat-
ing the patients painfully has been shown to be important in the 
etiology of  dental fear and anxiety. People who are hurt while 
receiving dental care as children are more likely to avoid dental 
care as adults [2, 3] Pain and anxiety related to dentistry has been 
historically the main reason for poor attendance to the dentists 
particularly children [4]. Managing behavior and anxiety so a child 
can become a cooperative dental patient is critical to the success 
of  treatment [5].
 
Local anesthesia is the most commonly used agent in dentistry. 

Effective local anesthesia is arguably the single most important 
phenomenon in which current dentistry stands. Paradoxically, the 
injection of  local anesthetic is also becoming one of  the greatest 
sources of  patient anxiety, and inability to obtain adequate pain 
control with minimal discomfort remains a significant concern 
of  dental practitioners. Although the traditional aspirating syringe 
is the most common method by which local anesthetics are ad-
ministered [6], However, there is a persistent search for ways to 
avoid the invasive and often painful nature of  the injection, and 
find a more comfortable and pleasant means of  achieving local 
anesthesia before dental procedures [7, 8]. Continuous use of  lo-
cal anesthesia makes dentists to become confident about its usage 
and leading to forget its adverse effects such as local anesthetics 
toxic reaction most commonly syncope [9, 10]. In previous stud-
ies it has been found that there are no specific techniques that 
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make a successful local anesthesia [11]. However sometimes using 
topical anesthesia will reduce pain while injecting infiltration or a 
nerve block, the primary usage of  a topical anesthesia is to reduce 
the pain sensation needle prick through the soft tissues of  the oral 
cavity [12]. It has been suggested that topical anesthesia should be 
placed on a dry oral tissue surface to reduce needle penetrating 
pain to greater extent [13].
 
Topical anesthetics alter pain thresholds by controlling pain sen-
sations through a blockade of  signals that are transmitted from 
the peripheral sensory nerve fibers. However, they are only ef-
fective in blocking the pain stimuli in the superficial layer of  the 
mucosa [14]. Local anesthetics that are used for topical anesthesia 
should have high mucosal permeability in order to effectively and 
easily reach free nerve terminals. Vasoconstrictors are not added 
to topical local anesthetics due to the reason that it undermines 
mucosal permeability [15]. Furthermore, topical local anesthet-
ics are actually more concentrated than injectable local anesthetic 
forms which help it to promote diffusion after passing through 
the soft tissue. The most popular topical anesthetic preparation is 
benzocaine 20% gel due to its rapid onset of  action (30 seconds), 
acceptable taste, and lack of  systemic absorption. Lidocaine 5% 
ointment is less frequently used as it has a slower onset of  ac-
tion (2-5 minutes) [16], less acceptable taste, and greater potential 
for complications associated with systemic absorption due to its 
water solubility [17]. the use of  different types of  anesthesia and 
oral premedication [18] all have been suggested to influence the 
effectiveness of  pain control [19]. These factors can be classified 
as dentist-dependent or child characteristics or behaviors [20]. 
Provided with a little solid information about the effectiveness of  
pain control in pediatric dentistry. We undertook a retrospective 
study to add knowledge. Previously our team has a rich experience 
in working on various research projects across multiple disciplines 
[21-35]. The aim of  this study was to assess the use of  topical 
anesthetics and local anesthetic infiltrations in pediatric dentistry.

Materials And Method

Study Design

This study was based on Saveetha dental college and hospital 
(university setting). The case records of  86000 patients visiting 
Saveetha Dental College were analysed and a total of  109 pediat-
ric patients visiting the pediatric department were analysed. 

Sampling Technique

This study was based on a non probability convenience sampling. 
To minimize the sampling bias all the case sheets were reviewed 
and included.

Ethical Clearance

This study was approved by the research ethical committee of  
saveetha dental college and hospitals. 

Data Collection And Technique

All the data of  the patients undergone extraction was retrieved 
retrospectively. sample size was estimated to be 110 pediatric pa-
tients visited the pediatric department of  saveetha dental college 

and hospital between June 2019 to March 2020.

Inclusion criteria

● Children between 1 to 15 years of  age.
● Treatments using local anesthesia.

Exclusion criteria

● Children above 15 years of  age.

In case of  doubts or discordance of  Data, the patients were con-
tacted over the phone or asked to report back to the College to 
confirm the findings. 

Statistical Analysis

All the statistical data was done using SPSS software (version 
2019). Mean, standard deviation and all descriptive analysis were 
done for age, gender and demographic data. Chi square test was 
done to analyze association between categorical variables. And 
(p≤0.05) was set to be statistically significant. 

The internal validity of  the study was established as the data was 
collected from a verifiable and standardised database. The exter-
nal validity is established as the data is from a clinical setup which 
is duplicatable.

Results And Discussion

Out of  (n=109) pediatric patients male (n=70) and female were 
found to be (n=39) (Figure 1). And the age group of  the subjects 
was found to be ranging from 1 to 15 years of  age. 1-5 years 
(n=9), 6-10 years (n=69), 10-15 years (n=31) (Figure 2). Higher 
number of  subjects were from the age group of  10-15 years of  
age. Type of  local anesthesia used: lignocaine with adrenaline/in-
filtration was found to be used in higher numbers when compared 
to topical anesthesia (Figure 3). This implies less usage of  topi-
cal anesthesia prior to infiltration or nerve block. Correlation be-
tween age and the type of  local anesthesia: in this we found there 
is no significant correlation between age and different types of  
local anesthesia used (p>0.05) (Figure 4). In most of  the pediat-
ric patients topical anesthesia was not used. Correlation between 
site of  tooth and local anesthesia used: topical anesthesia is used 
in higher numbers when treating upper posterior teeth (p<0.05) 
(Figure 5). This can be because of  the reason to reduce pain while 
administrating infiltration anesthesia in the upper posterior espe-
cially in the palatal side which is more painful.

The word anesthesia is a derived word from the Greek words 
an- (“without”) and aesthesis (“sensation”). Anesthesia is broadly 
divided into general and local anesthetics. Local anesthesia refers 
to a loss of  sensation caused by a reversible blockade of  nerve 
conduction around the site of  application. In dentistry, local anes-
thetics are administered via a variety of  anesthetic techniques that 
are classified according to their specific effects as (1) conduction 
anesthesia, (2) infiltration anesthesia, (3) topical anesthesia or sur-
face anesthesia [36, 37]. The actual efficacy of  topical anesthesia 
is reducing pain associated with intraoral injection of  local anes-
thesia [38-40]. Although the actual efficacy of  topical anesthesia 
in reducing pain associated with the intraoral injection of  local 
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anesthesia is in dispute, its routine use is still strongly advocated 
[41]. Acute pain can be due to psychological factors, such as anxi-
ety, fear, perceived control over the stimuli and trust, which may 
always account for the equal findings of  topical anesthesia effi-
cacy used in dentistry [42]. And while disposing of  biomedical 
waste it should be taken care of  in such a way that it has been in 
no sight of  children [43]. In this study the age distribution was 
ranging from 1 to 15 years of  age. There is no increased usage 
of  topical anesthesia in infants. Some practitioners prefer topical 

anesthesia as the infant has fear towards needles. This was found 
to be in agreement with previous studies [44, 45], where authors 
suggested that there is no correlation between age and sex and 
local anesthesia used. one in ten pediatric patients was found to 
have ineffective pain control in the OP. This rate was confirmed 
in analyses of  the reports of  the dentists themselves.
 
Previous studies also suggest that the mucosal contact of  1-2 min 
is essential for topical anesthesia is essential for its full potent 

Figure 1. Pie chart shows gender distribution among subjects. It was inferred that more number of  male kids (blue colour 
64.22%) were assessed in this study.

Figure 2. Pie chart shows the age groups of  the study subjects. It was inferred that more number of  study subjects are from 
the age group of  6-10 years of  age (63.30%, green colour).

Figure 3. Bar chart shows different types of  local anesthesia used in pediatric patients. (X axis represents the type of  LA ; Y 
axis represents the number of  cases). It was inferred that topical anesthetic is used in less number while treating pediatric 

patients (n=41, blue colour) when compared to lignocaine with adrenaline (n=68, green colour).

Figure 4. Shows association between age and type of  anesthesia used. (X axis represents the age of  the subject in years; Y 
axis represents the percentage of  cases. It was inferred that topical anesthesia was preferred for treating children in the age 
group of  1-5 years (55.56%, blue colour). Among the age groups between 6 to 15 years old children lignocaine with adrena-

line was used more frequently (green). However the analysis showed that the association between age and the type of  
anesthesia was not statistically significant,(chi square test, p-0.057 (p>0.51) statistically not significant).
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usage [46]. Our institution is passionate about high quality evi-
dence based research and has excelled in various fields [47-57]. In 
this study we also found that the topical local anesthesia is used 
in higher numbers when treating the upper posterior teeth. This 
can be mostly due to the fact that the prior usage of  topical local 
anesthesia before injection can reduce the pain associated with 
the needle prick. This is found to be in agreement with the previ-
ous literature [58, 59]. In this study we compared only the usage 
of  local anesthetic spray and infiltration. This is a retrospective 
study, there was no direct patient interaction to evaluate pain. Fur-
ther studies with large sample size and direct patient evaluation 
is required which can assess the benefits of  topical anesthesia in 
pediatric dentistry. Further studies with large sample size and di-
rect patient evaluation is required which can assess the benefits of  
topical anesthesia in pediatric dentistry.

Conclusion

Within the limitations of  this institution based study, it was con-
cluded that topical anesthesia was preferred over local anesthesia 
in the age group of  1 to 5 years old children. Local anesthesia was 
preferred for age groups between 6 and 15 years old children. 
Topical anesthesia was used frequently only while treating upper 
posterior teeth.
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Figure 5. Shows association between site and type of  anesthesia used. (X axis represents the site of  the tooth; Y axis rep-
resents the percentage of  cases). Lignocaine with adrenaline was preferred over topical anesthesia for all the teeth treated. 
Topical anesthesia (blue) was used more frequently while treating upper anteriors. Lignocaine with adrenaline (green) was 
used more frequently while treating lower posteriors. However, it was inferred that the site of  tooth did not influence the 

type of  local anesthesia (chi square test, p-0.057, p > 0.05. statistically not significant).

http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+local+anesthesia+in+pediatric+dental+practice&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+local+anesthesia+in+pediatric+dental+practice&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+local+anesthesia+in+pediatric+dental+practice&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+fear+and+avoidance%3A+causes%2C+symptoms%2C+and+consequences&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+fear+and+avoidance%3A+causes%2C+symptoms%2C+and+consequences&btnG=
https://pubmed.ncbi.nlm.nih.gov/1616471/
https://pubmed.ncbi.nlm.nih.gov/1616471/
https://pubmed.ncbi.nlm.nih.gov/1616471/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+attitude+and+practices+of+dental+students+toward+dental+management+of+patients+on+antiplatelet+therapy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+attitude+and+practices+of+dental+students+toward+dental+management+of+patients+on+antiplatelet+therapy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+attitude+and+practices+of+dental+students+toward+dental+management+of+patients+on+antiplatelet+therapy&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relationship+between+dental+anxiety+and+pain+experience+during+dental+extractions&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relationship+between+dental+anxiety+and+pain+experience+during+dental+extractions&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Newer+delivery+systems+for+local+anesthesia+in+dentistry&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Newer+delivery+systems+for+local+anesthesia+in+dentistry&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+management+of+patients+on+antiplatelet+therapy%3A+Literature+update&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+management+of+patients+on+antiplatelet+therapy%3A+Literature+update&btnG=
https://pubmed.ncbi.nlm.nih.gov/9051996/
https://pubmed.ncbi.nlm.nih.gov/9051996/
https://pubmed.ncbi.nlm.nih.gov/9051996/
https://pubmed.ncbi.nlm.nih.gov/11977895/
https://pubmed.ncbi.nlm.nih.gov/11977895/
https://pubmed.ncbi.nlm.nih.gov/11977895/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Local+hemostatic+agents+in+the+management+of+bleeding+in+oral+surgery&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Local+hemostatic+agents+in+the+management+of+bleeding+in+oral+surgery&btnG=
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Awareness+of+Basic+Dental+Procedure+among+General+Population&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Awareness+of+Basic+Dental+Procedure+among+General+Population&btnG=
https://innovareacademics.org/journals/index.php/ajpcr/article/download/17277/10802
https://innovareacademics.org/journals/index.php/ajpcr/article/download/17277/10802
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+use+of+compound+topical+anesthetics%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+use+of+compound+topical+anesthetics%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Canonical+Wnt+pathway+gene+expression+and+their+clinical+correlation+in+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Canonical+Wnt+pathway+gene+expression+and+their+clinical+correlation+in+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Canonical+Wnt+pathway+gene+expression+and+their+clinical+correlation+in+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Canonical+Wnt+pathway+gene+expression+and+their+clinical+correlation+in+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+dental+patient+with+asthma.+An+update+and+oral+health+considerations&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+dental+patient+with+asthma.+An+update+and+oral+health+considerations&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+emerging+role+of+botulinum+toxin+in+the+treatment+of+orofacial+disorders%3A+Literature+update&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+emerging+role+of+botulinum+toxin+in+the+treatment+of+orofacial+disorders%3A+Literature+update&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Patterns+and+Etiology+of+Maxillofacial+Trauma+in+South+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Patterns+and+Etiology+of+Maxillofacial+Trauma+in+South+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Patterns+and+Etiology+of+Maxillofacial+Trauma+in+South+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analgesic+Efficacy+of+Paracetamol+Vs+Ketorolac+after+Dental+Extractions&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analgesic+Efficacy+of+Paracetamol+Vs+Ketorolac+after+Dental+Extractions&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accessory+foramen+in+the+middle+cranial+fossa&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Accessory+foramen+in+the+middle+cranial+fossa&btnG=


T. Santhosh, Balakrishnan RN, Sankari Malaiappan. Comparative Analysis Of  Use Of  Topical Anesthetics And Local Anesthetic Infiltrations Among Pediatric Dental Patients - A Retrospec-
tive Study. Int J Dentistry Oral Sci. 2021;8(6):2906-2910.

2910

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

[22].	Krishnan RP, Ramani P, Sherlin HJ, Sukumaran G, Ramasubramanian A, 
Jayaraj G, et al. Surgical Specimen Handover from Operation Theater to 
Laboratory: A Survey. Ann Maxillofac Surg. 2018 Jul-Dec;8(2):234-238.
Pubmed PMID: 30693238. 

[23].	Somasundaram S, Ravi K, Rajapandian K, Gurunathan D. Fluoride Con-
tent of Bottled Drinking Water in Chennai, Tamilnadu. J Clin Diagn Res. 
2015 Oct;9(10):ZC32-4.Pubmed PMID: 26557612. 

[24].	Felicita AS. Orthodontic extrusion of Ellis Class VIII fracture of maxillary 
lateral incisor - The sling shot method. Saudi Dent J. 2018 Jul;30(3):265-
269.Pubmed PMID: 29942113. 

[25].	Kumar S, Rahman RE. Knowledge, awareness, and practices regarding bio-
medical waste management among undergraduate dental students. Asian J 
Pharm Clin Res. 2017;10(8):341. 

[26].	Gurunathan D, Shanmugaavel AK. Dental neglect among children in Chen-
nai. J Indian Soc Pedod Prev Dent. 2016 Oct 1;34(4):364. 

[27].	Sneha S. Knowledge and awareness regarding antibiotic prophylaxis for in-
fective endocarditis among undergraduate dental students. Asian J Pharm 
Clin Res. 2016 Oct 1:154-9. 

[28].	Dhinesh B, Lalvani JI, Parthasarathy M, Annamalai K. An assessment on 
performance, emission and combustion characteristics of single cylinder 
diesel engine powered by Cymbopogon flexuosus biofuel. Energy Convers 
Manage. 2016 Jun 1;117:466-74. 

[29].	Choudhari S, Thenmozhi MS. Occurrence and Importance of Posterior 
Condylar Foramen. LATERALITY. 2016 Aug 28;8:11-43. 

[30].	Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar S. N6-
adenosine methylation (m6A): a promising new molecular target in hyper-
tension and cardiovascular diseases. Hypertens Res. 2020 Feb;43(2):153-
154.Pubmed PMID: 31578458. 

[31].	Wu F, Zhu J, Li G, Wang J, Veeraraghavan VP, Krishna Mohan S, et al. Bio-
logically synthesized green gold nanoparticles from Siberian ginseng induce 
growth-inhibitory effect on melanoma cells (B16). Artif Cells Nanomed Bio-
technol. 2019 Dec;47(1):3297-3305.Pubmed PMID: 31379212. 

[32].	Palati S, Ramani P, Shrelin HJ, Sukumaran G, Ramasubramanian A, Don 
KR, et al. Knowledge, Attitude and practice survey on the perspective of 
oral lesions and dental health in geriatric patients residing in old age homes. 
Indian J Dent Res. 2020 Jan-Feb;31(1):22-25.Pubmed PMID: 32246676. 

[33].	Saravanan M, Arokiyaraj S, Lakshmi T, Pugazhendhi A. Synthesis of silver 
nanoparticles from Phenerochaete chrysosporium (MTCC-787) and their 
antibacterial activity against human pathogenic bacteria. Microb Pathog. 
2018 Apr;117:68-72.Pubmed PMID: 29427709. 

[34].	Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush 
in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017 
Mar;11(3):ZC31-ZC34.Pubmed PMID: 28511505. 

[35].	Vijayakumar Jain S, Muthusekhar MR, Baig MF, Senthilnathan P, Logana-
than S, Abdul Wahab PU, et al. Evaluation of Three-Dimensional Changes 
in Pharyngeal Airway Following Isolated Lefort One Osteotomy for the Cor-
rection of Vertical Maxillary Excess: A Prospective Study. J Maxillofac Oral 
Surg. 2019 Mar;18(1):139-146.Pubmed PMID: 30728705. 

[36].	Packiri S, Gurunathan D, Selvarasu K. Management of paediatric oral ran-
ula: a systematic review. J. Clin. Diagnostic Res. 2017 Sep;11(9):ZE06-9. 

[37].	Boyce RA, Kirpalani T, Mohan N. Updates of Topical and Local Anesthesia 
Agents. Dent. Clin. N. Am. 2016 Apr 1;60(2):445-71. 

[38].	Stern I, Giddon DB. Topical anesthesia for periodontal procedures. Anesth. 
Prog. 1975 Jul;22(4):105-8. 

[39].	Hutchins HS Jr, Young FA, Lackland DT, Fishburne CP. The effectiveness 
of topical anesthesia and vibration in alleviating the pain of oral injections. 
Anesth Prog. 1997 Summer;44(3):87-9.Pubmed PMID: 9481967. 

[40].	Patil SB, Durairaj D, Suresh Kumar G, Karthikeyan D, Pradeep D. Com-
parison of Extended Nasolabial Flap Versus Buccal Fat Pad Graft in the Sur-
gical Management of Oral Submucous Fibrosis: A Prospective Pilot Study. J 
Maxillofac Oral Surg. 2017 Sep;16(3):312-321.Pubmed PMID: 28717289. 

[41].	 Jesudasan JS, Wahab PU, Sekhar MR. Effectiveness of 0.2% chlorhexidine 
gel and a eugenol-based paste on postoperative alveolar osteitis in patients 
having third molars extracted: a randomised controlled clinical trial. Br J 
Oral Maxillofac Surg. 2015 Nov;53(9):826-30.Pubmed PMID: 26188932. 

[42].	Christabel A, Anantanarayanan P, Subash P, Soh CL, Ramanathan M, Muth-

usekhar MR, et al. Comparison of pterygomaxillary dysjunction with tuber-
osity separation in isolated Le Fort I osteotomies: a prospective, multi-centre, 
triple-blind, randomized controlled trial. Int J Oral Maxillofac Surg. 2016 
Feb;45(2):180-5.Pubmed PMID: 26338075. 

[43].	Kumar S, Rahman RE. Knowledge, awareness, and practices regarding bio-
medical waste management among undergraduate dental students. Asian J 
Pharm Clin Res. 2017;10(8):341. 

[44].	Gibson RS, Allen K, Hutfless S, Beiraghi S. The Wand vs. traditional in-
jection: a comparison of pain related behaviors. Pediatr Dent. 2000 Nov-
Dec;22(6):458-62.Pubmed PMID: 11132503. 

[45].	Allen KD, Kotil D, Larzelere RE, Hutfless S, Beiraghi S. Comparison of a 
computerized anesthesia device with a traditional syringe in preschool chil-
dren. Pediatr Dent. 2002 Jul 1;24(4):315-20. 

[46].	Primosch RE, Brooks R. Influence of anesthetic flow rate delivered by the 
Wand Local Anesthetic System on pain response to palatal injections. Am J 
Dent. 2002 Feb;15(1):15-20. PMID: 12074223. 

[47].	Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs 
acetaminophen and ibuprofen as antibacterial agents against red complex 
pathogens. J Periodontol. 2019 Dec;90(12):1441-1448.Pubmed PMID: 
31257588. 

[48].	PC J, Marimuthu T, Devadoss P, Kumar SM. Prevalence and measurement 
of anterior loop of the mandibular canal using CBCT: A cross sectional 
study. Clin Implant Dent Relat Res. 2018 Apr 6;20(4):531-4. 

[49].	Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima-
tion of sulfiredoxin levels between chronic periodontitis and healthy patients 
- A case-control study. J Periodontol. 2018 Oct;89(10):1241-1248.Pubmed 
PMID: 30044495. 

[50].	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. 

[51].	Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary 
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral 
Pathol Med. 2019 Apr;48(4):299-306. 

[52].	Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract 
induced reactive oxygen species-mediated apoptosis in human oral squa-
mous carcinoma cells. J Oral Pathol Med. 2019 Feb;48(2):115-121.Pubmed 
PMID: 30451321. 

[53].	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):1-6.Pubmed 
PMID: 31955271. 

[54].	Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-
mental enamel defects on their quality of life? Int J Paediatr Dent. 2021 
Mar;31(2):285-286.Pubmed PMID: 32416620. 

[55].	R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al. 
CYP2 C9 polymorphism among patients with oral squamous cell carcinoma 
and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral 
Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312.Pubmed PMID: 
32773350. 

[56].	Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and 
validation of a formula for objective assessment of cervical vertebral bone 
age. Prog Orthod. 2020 Oct 12;21(1):38.Pubmed PMID: 33043408. 

[57].	Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico 
analysis of virulence genes in an emerging dental pathogen A. baumannii 
and related species. Arch Oral Biol. 2018 Oct;94:93-98.Pubmed PMID: 
30015217. 

[58].	Nayak R, Sudha P. Evaluation of three topical anaesthetic agents against 
pain: a clinical study. Indian J Dent Res. 2006 Oct-Dec;17(4):155-60.Pub-
med PMID: 17217210. 

[59].	Primosch RE, Rolland-Asensi G. Comparison of topical EMLA 5% oral ad-
hesive to benzocaine 20% on the pain experienced during palatal anesthetic 
infiltration in children. Pediatr Dent. 2001 Jan-Feb;23(1):11-4.Pubmed 
PMID: 11242723. 

http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://pubmed.ncbi.nlm.nih.gov/29942113/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge%2C+awareness%2C+and+practices+regarding+biomedical+waste+management+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+regarding+antibiotic+prophylaxis+for+infective+endocarditis+among+undergraduate+dental+students&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+assessment+on+performance%2C+emission+and+combustion+characteristics+of+single+cylinder+diesel+engine+powered+by+Cymbopogon+flexuosus+biofuel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Occurrence+and+Importance+of+Posterior+Condylar+Foramen&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Occurrence+and+Importance+of+Posterior+Condylar+Foramen&btnG=
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/31379212/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/29427709/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://pubmed.ncbi.nlm.nih.gov/30728705/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Management+of+Paediatric+Oral+Ranula%3A+A+Systematic+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Management+of+Paediatric+Oral+Ranula%3A+A+Systematic+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Updates+of+Topical+and+Local+Anesthesia+Agents&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Updates+of+Topical+and+Local+Anesthesia+Agents&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Topical+anesthesia+for+periodontal+procedures&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Topical+anesthesia+for+periodontal+procedures&btnG=
https://pubmed.ncbi.nlm.nih.gov/9481967/
https://pubmed.ncbi.nlm.nih.gov/9481967/
https://pubmed.ncbi.nlm.nih.gov/9481967/
https://pubmed.ncbi.nlm.nih.gov/28717289/
https://pubmed.ncbi.nlm.nih.gov/28717289/
https://pubmed.ncbi.nlm.nih.gov/28717289/
https://pubmed.ncbi.nlm.nih.gov/28717289/
https://pubmed.ncbi.nlm.nih.gov/26188932/
https://pubmed.ncbi.nlm.nih.gov/26188932/
https://pubmed.ncbi.nlm.nih.gov/26188932/
https://pubmed.ncbi.nlm.nih.gov/26188932/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://pubmed.ncbi.nlm.nih.gov/26338075/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=KNOWLEDGE%2C+AWARENESS%2C+AND+PRACTICES+REGARDING+BIOMEDICAL+WASTE+MANAGEMENT+AMONG+UNDERGRADUATE+DENTAL+STUDENTS&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=KNOWLEDGE%2C+AWARENESS%2C+AND+PRACTICES+REGARDING+BIOMEDICAL+WASTE+MANAGEMENT+AMONG+UNDERGRADUATE+DENTAL+STUDENTS&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=KNOWLEDGE%2C+AWARENESS%2C+AND+PRACTICES+REGARDING+BIOMEDICAL+WASTE+MANAGEMENT+AMONG+UNDERGRADUATE+DENTAL+STUDENTS&btnG=
https://pubmed.ncbi.nlm.nih.gov/11132503/
https://pubmed.ncbi.nlm.nih.gov/11132503/
https://pubmed.ncbi.nlm.nih.gov/11132503/
https://scholar.google.com/scholar?q=Comparison+of+a+computerized+anesthesia+device+with+a+traditional+syringe+in+preschool+children&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Comparison+of+a+computerized+anesthesia+device+with+a+traditional+syringe+in+preschool+children&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Comparison+of+a+computerized+anesthesia+device+with+a+traditional+syringe+in+preschool+children&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/12074223/
https://pubmed.ncbi.nlm.nih.gov/12074223/
https://pubmed.ncbi.nlm.nih.gov/12074223/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://scholar.google.com/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/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/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/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
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://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/17217210/
https://pubmed.ncbi.nlm.nih.gov/17217210/
https://pubmed.ncbi.nlm.nih.gov/17217210/
https://pubmed.ncbi.nlm.nih.gov/11242723/
https://pubmed.ncbi.nlm.nih.gov/11242723/
https://pubmed.ncbi.nlm.nih.gov/11242723/
https://pubmed.ncbi.nlm.nih.gov/11242723/

	Abstract
	Keywords
	Introduction

