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Dear Reader,

With immense pleasure as a team we bring forth the first issue of 2021(Jan-June).

 JDSOR publishes scientific papers based on original research, systematic reviews and case reports from all specialties of dentistry. The 
attempt is to make our journal a comprehensive reflection of all advances that are happening at a rapid pace in dentistry.

 Our Journal culminates with the due support from the Management, Principal Sir, INS Publishers Pvt. Ltd. and the editorial team, I take 
this opportunity to thank them all. I also sincerely thank authors, reviewers and all members of the Technical team for their dedicated 
service and support in culmination of every issue of this journal. Looking forward to your constructive suggestions to improve the 
journal in the Future�

Warm Regards
Dr� Anuraag Gurtu

Editor-in-Chief
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Association between Anthropometric Measurements and Dental Caries in 
Children

Pankhuri Priya, Anshul Gangwar, Sathyajith Naik, Ankita Gupta

Department of Pediatric Dentistry, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India

INTRODUCTION

An assessment of nutritional status by different anthropometric 
data gives information on growth and body development.[1]

Anthropometry refers to the “measurement of the size, weight, 
and proportions of the human or other primate body.”[2]

Obtaining these information is important for evaluating the different 
types of body development such as underweight, stunting, wasting or 
overweight correlated with increased risk for adverse health effects.[1]

Body mass index (BMI), weight for age, and actual weight 
which is derived by divided the 50th percentile weight for age, and 
actual height divided by 50th percentile height for age are some of 
the anthropometric estimation methods which can be used as a 
substitute of a child’s nutritional status.[3]

Different contributing factors for the assessment of the 
relationship between BMI and dental decay are biological, genetic, 
socioeconomic, cultural, dietary, and environmental and lifestyle.[4] 
Many studies have been reported that there is positive correlation 
between caries experience and children’s systemic health.[5] 
Moreover, untreated dental caries is a ignored cognitive factor of 
low BMI.[6] It is also believed that the growth rate and systemic 
health can be improved by treating dental caries.[7]

According to the studies, nutritional deficiencies may damage 
not solely the formation of tooth structures but it also harm the 
development of the salivary glands. The evidence also suggests that 
saliva has an effect on dental decay.[8] Several studies have shown 

that, in countries where proper oral hygiene is followed, despite 
increases in sugar consumption caries prevalence has decreased, 
thus marking the importance of oral hygiene in caries etiology.[9]

Therefore, we conducted this study to evaluate the association 
between the various anthropometric measures and dental caries in 
children.

MATERIALS AND METHODS

The study was conducted at the Department of Pediatric and Preventive 
Dentistry, Institute of Dental Sciences, Bareilly. Hundred children 
aged 6–12 years were randomly selected. Demographic measures 
such as age and sex were recorded for each child before examination. 
Written informed consent was taken from parents or guardians of all 
participating children before participating in this study. The present 
study was approved from the institutional ethical committee.

Recorded anthropometric data were weight, height, mid upper 
arm circumference (MUAC), neck circumference (NC), hip 
circumference (HC), and waist circumference (WC). Measures 
of weight (kg) and height (m) were evaluated using a standard 
physician’s scale and a Stadiometer (WS 021, Anand Medical 

ABSTRACT

Aim: The purpose of this study was to investigate the association between anthropometric measurements and dental caries in 
6–12 years old children. Materials and Methods: A total 100 children were randomly selected from the outpatient department. 
Caries score was recorded by a qualified using DMFT and deft indices. Anthropometric measurements included body weight, 
height, neck circumference, triceps circumference, waist circumference, hip circumference, and body mass index (BMI) were 
calculated using formula kg/m2. Results: The prevalence of children with DMFT ≥1 was 59% and deft ≥1 was 60% in 
this study. The caries scores were not significantly different with anthropometric measurements categories except for deft 
significantly associated with BMI and DMFT significantly associated with high weight. Conclusion: This study showed that 
high weight, BMI, and dental caries have common risk determinants and require a comprehensive multidisciplinary approach 
by dentists and oral health-care professionals.

Key words: Anthropometric measures, body mass index, dental caries
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Exports, India), respectively. WC was recorded at the least 
circumference area present between the iliac crest and the rib 
cage. MUAC measurements were taken in centimeters with non-
elastic measuring tape to the nearest 0.1 mm on the upper left 
arm (midway between the acromion process and the olecranon 
process). HC was measured as the maximum measurement around 
the buttocks and below the iliac crest. BMI was calculated using the 
formula kg/m2�

All children underwent an intra-oral examination and dental 
decay according to the World Health Organization (WHO) 
recommendations.[10] The dental examination was done by using 
a non-invasive method using armamentarium such as mouth 
mirror, dental probe, and cotton rolls. Caries were checked visually 
with optimal reflected light in the oral cavity, not any means of 
radiographs were used. Decayed lesions were recorded when a 
carious cavity was apparent on visual inspection. The prevalence 
of caries was procured by calculating the number of decayed (D), 
missing teeth (M), filled teeth (F), teeth (T), the DMFT index 
for the permanent dentition, and the deft index: Decayed (d), 
exfoliated (e), filled teeth, and (F) for the primary dentition were 
used to detect dental caries.

Statistical analysis

The results are presented in frequencies, and mean ± SD. 
Frequency distribution tables were produced, and the Chi-
square test was used to assess associations of variables. Student 
unpaired t-test was used to compare continuous variables between 
two groups for compare more than two groups for continuous 
variables between the groups one-way ANOVA was used. Pearson 
Correlation test was performed to find correlation of DMFT and 
def to age, anthropometric measurements. P < 0.05 was considered 
statistically significant. All data analysis was carried out on the 
SPSS version 23.0 (Chicago, Inc., USA).

RESULTS

According to the gender mean (±SD) age, anthropometric 
measurements and dental indices of children are presented in 
Table 1. The mean age of the children was 9.35 ± 2.14 years. Mean 
DMFT index in these children, for boys and girls were 1.25 ± 1.40 
and 1.57 ± 1.48, respectively, and mean deft index in these children, 
for boys and girls were 1.70 ± 1.81 and 1.84 ± 1.93, respectively. 
The prevalence of children with DMFT ≥1 was 59% and deft ≥1 
was 60% [Tables 2 and 3].

When correlations between anthropometric measurements and 
dental indices were analyzed, age, height, weight, HC, NC, and WC 
were found to be negatively correlated with def index (r: 0.100, p: 
0.323; r: −0.020, p: 0.846; r: −0.132, p: 0.191; r: −0.042, p:0.682; 
and r: −0.132, p: 0.192, respectively). Correlations between BMI 
and def were found to be positively correlated (r: 0.344, p: 0.000). 
When correlations between anthropometric measurements and 
DMFT index were analyzed, age, height, BMI, HC, NC, biceps 
circumference, and WC were found to be negatively correlated 
with DMFT index (r: 0.108, p: 0.238; r: −0.120, p: 0.235; r: −0.110, 

p: 0.287; r: −0.079, p:0.433; r: −0.107, p: 0.289; r: −0.216, p: 0.031; 
and r: −0.058, p: 0.567, respectively). Correlations between weight 
and DMFT were found to be positively correlated (r: 0.280, 
p: 0.005) [Table 4].

Table 2: Percentage distribution of DMFT
DMFT Number Percentage
0 41 41

1 12 12

2 28 28

3 8 8

4 8 8

5 3 3

Total 100.0 100

Table 1: Age, anthropometric measurements, and dental indices of 
the studied children according to gender
Variables Male(n=56) Female (n=44) Total (n=100) t-value P-value

Mean±SD Mean±SD Mean±SD
Age (in years) 9.57±2.06 9.07±2.22 9.35±2.14 1.170 0.245#

Height (in cm) 133.54±17.27 131.52±14.56 132.7±16.08 0.623 0.539#

Weight (in KG) 38.84±9.63 37.27±10.02 38.15±9.79 0.793 0.430#

BMI (KG/m²) 21.99±4.68 21.58±5.00 21.81±4.80 0.425 0.672#

HC (cm) 67.91±13.75 65.68±15.33 66.93±14.43 0.763 0.447#

NC (cm) 28.78±5.63 27.26±6.42 28.11±6.01 1.257 0.212#

TC (mm) 24.44±5.67 23.91±6.01 24.21±5.80 0.454 0.651#

WC (cm) 56.41±10.43 53.77±12.03 55.24±11.18 1.174 0.243#

DMFT 1.25±1.40 1.57±1.48 1.39±1.44 −1.097 0.276#

deft 1.70±1.81 1.84±1.93 1.76±1.85 −0.385 0.701#
#statistically not significant. BMI: Body mass index, WC: Waist circumference, 
HC: Hip circumference, DMFT: Refers to primary dentition, d=Decayed, 
m=Missing due to caries (not from trauma, orthodontic extraction, 
congenitally missing, etc.), f=Filled, t=Teeth, dmfs: Number of dmf tooth 
surfaces, DMFT refers to permanent teeth, DMFS: Number of DMF tooth 
surfaces

41%

12%

28%

8%

8%
3%

DMFT

0 1 2 3 4 5
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DISCUSSION

Dental caries is a arduous task to the dentist due to its multi 
factorial etiology. Our study reported that in total sample 
of children age, weight, height, HC, NC, and WC had not 
significant association with dental caries. Significant association 
of def with BMI in both males and females was found, which was 
same as previous studies where increased BMI and dental caries 
were correlated.[11-14]

Controversies have been always seen in the evaluation of the 
association between weight and dental caries in children. A recent 
study in children with primary and mixed dentitions found strong 
association,[15] while many studies have found no relationship.[16-18] 
And this lack of relation between weight and caries in children 
was in accordance with the previous studies.[16,19] Many teeth 
would have recently erupted and for caries to progress, sufficient 
amount of time is needed. When prevalence of caries is low, such 
relationship could not be established. Height is the main parameter 
for calculating the BMI, but has not related it to dental caries. The 
formula of BMI is dependent on both height and weight. Hence, to 
check the link between BMI and dental caries it is also important 
to check the relationship of height and dental caries to have proper 
information�

WC showed a significant association when overall sample was 
considered but failed to show a significant association in stratified 
analysis. This could be because of the gender variations in WC 
in the overall sample. The fact that females have higher WC than 
males could possibly factor such association to be significant. The 
effect might have nullified when the stratification was done as per 
gender and age groups. The WHO expert consultation committee20 
recommended that in populations with a predisposition to central 
obesity, WC should also be used to refine action levels on the basis 
of BMI. Chen et al�[19] discussed about the triangular etiological 
factors of dental caries, obesity, and frequency of sugar ingestion 
and their association. Time or duration of oral clearance and 
sugar intake should also be taken into consideration. If substantial 
numbers of teeth are newly erupted, then even in the obese 
children, such association will not be demonstrated. This could be 
one of the reasons that many studies reported a lack of association 
in 12–14 years. The WHO also recommended to evaluate caries in 
adolescents.[20] The caries index, which was used in this study, does 
not take into consideration of caries risk assessment. Since it is most 
widely accepted index and recommended by the WHO, we had 
considered the same for our study. Limitations of this study are lack 
of any information on dietary habits and socio-economic status. 
Future preventive programs for children should conducted and 
focus on common risk factor approaches such as reducing frequency 
in sugars intake to avoid overweight/obesity and decay. Fluoride 
applications can also be easily incorporated in these programs.

CONCLUSION

Obesity and dental caries have common risk determinants and 
require a comprehensive multidisciplinary approach by dentists 
and oral health-care professionals.
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The Psychological Impact of the Coronavirus Disease-19 Pandemic on 
Dental Health-care Professionals – A Cross-Sectional Study

Nandita Gautam, Shivalingesh K. K, Chanchal Gangwar, Swati Pathak

Department of Public Health Dentistry, Institute of Dental Sciences, Bareilly

INTRODUCTION

All facets of life were affected by the novel coronavirus disease 
(COVID-19) pandemic. For several people, the infection and its 
deadly consequences contributed to behavioral changes.[1] Such 
lifestyle modifications involved social distancing, avoiding public 
areas, washing hands more often, and using face masks in public.[2] 
Such changes were often correlated with stress-inducing causes 
such as temporary unemployment, working from home, children’s 
home education.[3,4]

The psychological effect of the pandemic COVID-19 is 
also faced by researchers and academics. The implementation 
of e-learning technology was mandated by the abrupt closing 
of schools. It might have generated additional pressures and 
contributed to existing mental health problems associated with 
work-life conflicts, along with the suspension of many research 
projects[5] and unemployment threats.[6-9]

Because of their everyday interactions with infected patients, 
health care workers are at a higher risk of contracting COVID-19 
than the general population. Dental practitioners are particularly 

prone to diseases during pandemics.[8] Teachers who train 
dental graduates face elevated levels of stress due to excessive 
workload and imbalance between their ability to function and 
what is required of them.[10] They were also likely to experience 
anxiety and worry as a result of increased rate of contamination 
in dental offices throughout treatment, particularly during disease 
outbreaks�[11] Mild stress aids people in completing goal-oriented 
activities, is widespread, and may aid protective behavior during 
disease outbreaks�[12] Extreme anxiety, on the other hand, is linked 
to physical manifestations including muscle rigidity, dyspnea, and 
dizziness. Significant anxiety that endures can have a negative 
impact on one’s overall health.[13-15]

The theory of planned behavior (TPB) suggests that behaviors 
could be predict by motives to engage in these actions.[16] In 
addition, motives influenced by the people believe that they have 

ABSTRACT

Background: The coronavirus disease (COVID)-19 pandemic has put the entire world’s population at risk of infection, which 
is a big source of concern, primarily for susceptible populations like dentists. Objective: The objective of the study was to 
examine dental trainees’ levels of COVID-19-related stress and anxiety, modifications in hygienic and social practices, and 
perceptual concerns about the dental profession. Methods: Student at Bareilly International University in Bareilly was sent 
a self-structured questionnaire. Demographic details, inquiries on personal hygiene and social routines, students’ perceptions 
of the sufficiency of information obtained during the outbreak and its source, subjective concerns about the dentistry field, 
and the Generalized Anxiety Disorder 7-item scale were all included in the study. A total of 258 replies have been obtained. 
Results: Moderate and severe anxiety was reported by 17% of students and 4% of students, respectively, with no significant 
relationships between anxiety and gender or degree of study. A large number of students (46.5%–62.4%) reported significant 
changes in most sanitary and social practices, with a highly significant link between changing sanitizer purchases and anxiety 
levels. About 46% believed that their work performance was not up to par, and 31% said that they were considering changing 
careers, with male students reporting the latter more frequently (63.8%). Conclusion: COVID-19 has made a significant 
number of students in our college concerned and has caused them to adjust their hygiene and social practices. One-third of 
participants have concerns about the dentistry profession, necessitating the use of counseling and mental health support.

Key words: Anxiety, Bareilly International University, Coronavirus disease-19, dental students, Generalized Anxiety Disorder-7
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over their practice, by their attitude toward the behavior and 
whether they think it is beneficial, necessary or attractive, and by 
the values they perceive to be dominant around them. The TPB 
was traditionally used to clarify the activities of dentists, including 
prevention,[17] documenting alleged violence,[18] and drug user 
management�[19] The TPB describes the shift in behaviors among 
dentists due to the COVID-19 pandemic, along with the influence 
they perceived that they have over preventing infection due to past 
training they received, concerns about the pandemic that may affect 
their attitudes and the significance they attach to implementing 
preventive behaviors, and the prevailing expectations across them 
concerning the pandemic. Health-care personnel, their spouses, 
patients, and the public are covered by the implementation of 
prevention methods to prevent infection. The factors associated 
with these behaviors and whether they are affected by the levels 
of stress these practitioners have are crucial to consider. Several 
studies have looked at the psychological effects of the outbreak 
on health care workers[20-22] and the public at large, but none have 
looked at dental scholars.[23-26]

The focus of this research was to look into the psychological 
impact of the COVID-19 outbreak on dentistry students, as well as 
any changes in their behavior as a result of it. The study’s premise 
was that the TPB elements are related to improvements in dental 
scholars’ behavior as a result of the epidemic.

METHODS

A questionnaire research was carried out among dental students of 
Bareilly International University, Bareilly, in the month of October 
2020. To ensure full participation, convenience and snowball 
sampling (students were asked to forward the questionnaire to 
their colleagues) have been used. Of a total of 300 students, 258 
study subjects responded to the questionnaire. The research was 
conducted during the lockdown period before the enrollment of 
Grade 2 students in the next academic year and thus comprised 
junior students of the 1rd and 2th academic years and also senior 
students of the 3th and 4th academic years along with interns.

Study Questionnaire

A comprehensive, anonymous, structured questionnaire was 
provided to the study participants together with its connection 
through the WhatsApp platform, crafted by the authors as an online 
Google Forms of 27 items in six parts. An introduction to the study 
that stressed the questionnaire’s confidentiality was included in the 
first section. The second section included four questions related to 
demographic data (age, gender, study level, and university name). 
In answer to COVID-19 on the 5-point Likert scale, the third 
segment of eight questions determined the extent of improvement 
in basic hygiene and social habits (did not know, did not change, 
changed a little, moderately changed, and greatly changed). 
The section four included two questions about the assessment 
by students of the adequacy of knowledge they obtained about 
COVID-19 on a 5-point Likert scale (excellent, good, fair, poor, 
and very poor) during epidemic and the origin of that data. Six 

questions based on subjective concerns about the dental profession 
with a Yes or No choice and its rate on a scale from 1 to 10 was asked 
in the fifth segment. Finally, seven questions about the amount of 
anxiety participants experienced over the preceding 2 weeks due to 
the COVID-19 outbreak were included in the sixth segment of the 
Generalized Anxiety Disorder 7-item (GAD-7) scale. On a 4-point 
scale, each question was graded from 0 (not sure) to 4 (not sure, for 
2–3 days, more than half of the days, and virtually every day) (nearly 
every day). The cutoff marks for mild, moderate, and severe anxiety 
were 5, 10, and 15, respectively, with 0–4 indicating no to minimum 
anxiety, 5–9 indicating mild anxiety, 10–14 indicating moderate 
anxiety, and 15–21 indicating severe anxiety.[27]

The Questionnaire’s Validity and Reliability

With 10 participants, a pilot study to assess the accuracy of 
survey questions was performed. Three survey questions were 
changed based on their answers, and the format was modified 
for consistency and understandability. To assess the feasibility, 
validity, and reliability of the questionnaire, a second pilot study 
was performed with another 10 participants. Google Forms was 
designed to accommodate the submission of fully answered 
questionnaires only to prevent questionnaire bias. Only a singular 
submission was authorized for each respondent.

The correlation among anxiety level and gender, level of study, 
hygiene practices, and behavioral patterns, as well as personal 
concerns about the dental professional, was assessed using 
Pearson’s Chi-square test.

Statistical Analysis

Data were entered and analyzed using the Statistical Package 
for the Social Sciences (SPSS 23). To explain the data, whose 
frequency and percentage were calculated for categorical variables, 
descriptive statistics have been used. Mean and standard deviation 
represented the subjective issues about the dental profession and 
total GAD-7 ranking. Pearson’s Chi-square analysis was used to 
check the relationship between anxiety level and gender, research 
level, personal cleanliness and social practices, and subjective 
concerns about the dental field. A Chi-square test was also 
employed to investigate the relationship here between potential 
intention to change careers and gender and educational level. For 
statistical significance, a critical probability value P = 0.05 was 
employed as the cutoff threshold.

RESULTS

Demographic Details

Out of 300 participants enrolled from the Institute of Dental 
Sciences, Bareilly International University, Bareilly, the 
respondents were 258 students, with a response rate of 86%, with 
104 (40.3%) men and 154 (59.7%) women, and an age group 
of 18–26 years. Fifty-three (20.5%) 1st year, forty-five (17.4%) 
2nd year, forty-nine (19%) 3rd year, and 47 (18.2%) 4th year students 
and 64 (24.8%) dental interns were among the respondents.
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Among dental students, the level of stress felt due to COVID-19 
varied. Out of figure, it can be noted that 40% of the participants 
had no or mild psychological distress, while 4% reported extreme 
anxiety. The mean response values for each aspect of Graph 1 and 
Graph 2 show the GAD-7 score.[2] The least rate of pupils reported 
anxiousness virtually every day here. The overall GAD-7 score 
was 6.20 ± 4.38 on average. There was no significant relationship 
among anxiety levels and gender or academic level [Table 1]�

Percentages of anxiety levels among dental students according 
to the GAD-7 scale

Personal Hygiene and Social Habits Changes in Response to 
COVID-19 and Their Relationship to Anxiety

Table 2 shows that the majority of undergraduates (46.5–62.4%) 
believe that almost all personal hygiene and behavioral patterns have 
changed dramatically, with the exception of hand washing, purchasing 
additional sanitizers, and avoiding social events, where the majority of 
students (31.8–60.9%) believe that they have changed moderately. 
Improvements in the habit of purchasing additional sanitizers were 
found to have a substantial association with anxiety levels, with 
percentages of students with substantially modified behaviors 
increasing with rising levels of anxiety, while the link with anxiety level 
was substantial in accordance with conventional standards.

Comparison between different GAD-7 scale items among 
dental students�

Subjective Concerns About the Dental Career and Their 
Relationship to Anxiety

On the scale of 1–10, the mean rate of worries recorded was 7.67 ± 
1.91 (where 1 is not at all worried and 10 is highly worried) about 
COVID-19 contracting. Table 3 indicates that higher proportion 
of students (53.9%) disagreed with the notion that they’d never be 
able to do the job to the fullest of their post-COVID-19 potential, 
with a highly significant correlation with anxiety level (P = 0.001).

Accordingly, if offered a chance, 69.0% of students would 
not like to change their occupation, and this was substantially 
correlated with the level of anxiety (0.011). Besides which, well 
after the number of COVID-19 incidents decreased (P = 0.001), 
there is also a highly significant correlation between the level 

Interpretation
A Feeling nervous, anxious, or on edge

B Not being able to stop or control worrying

C Worrying too much about different things

D Finding it difficult to relax

E Being so restless that it’s hard to sit still

F Becoming easily annoyed or irritable

G Feeling afraid as if something bad might happen

Graph 2: Percentages of anxiety levels among dental students according to the GAD-7 scale

Graph 1: Comparison between different GAD-7 scale items among dental students
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Table 1: Association between anxiety level and gender and level of study
Anxiety level Chi-square

None/minimal (n=103) Mild (n=101) Moderate (n=45) Severe (n=9) χ2 P-value
Gender

Male 43 (41.7%) 35 (34.7%) 22 (48.9%) 4 (44.4%) 2.872 0.412

Female 60 (58.3%) 66 (65.3%) 23 (51.1%) 5 (55.6%)

Level of study

1st 25 (24.3%) 23 (22.8%) 5 (11.1%) 0 (0.0%) 7.829 0.798

2nd 16 (15.5%) 18 (17.8%) 8 (17.8%) 3 (33.3%)

3rd 19 (18.4%) 19 (18.8%) 9 (20.0%) 2 (22.2%)

4th 17 (16.5%) 19 (18.8%) 9 (20.0%) 2 (22.2%)

Dental interns 26 (25.2%) 22 (21.8%) 14 (31.1%) 2 (22.2%)

of anxiety and the answer of participants to their need for extra 
precautions during dental school.

There is a Relationship Between Gender and Study Degree 
and the Possibility of Changing Careers

The findings of this study revealed a marked significant difference 
in their potential to promote their dental career between both 
genders (P = 0.001), with a greater percentage between male 
students (63.8%). On the other side, for their potential intention to 
pursue another career, there had been a non-significant distinction 
between students at different levels of study [Table 4]�

DISCUSSION

Stress is an individual’s general reaction or response to a 
stressful physically or emotionally situation. Anxiety, which has 
a detrimental effect on mental and physical well-being, may be 
predisposed to a feeling of uncontrollability and unpredictability 
over possibly adverse life events.[28,29] Undergraduate dental 
education is generally regarded as a stressful environment, and the 
threat of infection, which can contribute to clinical anxiety, is one 
of the recorded stressors confronting to dental students.[30,31]

The hypothesis tested here was that during the COVID-19 crisis, 
dental students may have heightened stress and anxiety, which could 
have an effect on personal hygiene practices and social activities as 
well as subjective dental career concerns. The total mean GAD-7 
score in this study indicates that most participants have mild anxiety, 
while some percent of them have moderate to extreme anxiety. During 
the COVID-19 disease outbreak among dental students at Bareilly 
International University, Bareilly, the same anxiety scale (GAD-7) was 
used to measure anxiety and recorded a greater percentage of moderate 
to extreme anxiety levels in almost half of the participant.[32] However, 
in undergraduates in china, much lower percentages of moderate 
(2.7%) to severe anxiety (0.9%) were found.[33] The percentages 
were very much the same in dental students or in the recorded levels 
of moderate (15.2%) and severe (8.7%) anxiety.[34] On the other side, 
dentists and dental hygienists in Israel used several psychological 
distress scales, such as Kessler’s K6, and found that 11.5% of their study 
sample reported distress due to COVID-19.[4,35] The current study 

demonstrated a non-significant variation in anxiety levels between 
students in different grades as per study levels, with no students 
experiencing severe anxiety in the 1st year. This may be due to their 
theoretical studies and insufficient training in working in clinical 
conditions with infected patients and being less familiar with the clinical 
setting. Females expressed anxiety at a higher rate than males, with such 
a non-significant difference between the two genders. This could be 
attributed to the higher number of women in the study (154 vs. 104 
men), as well as Muhammad and Rajan’s (2020) theory that women 
are much more likely to have emotional and neurotic disorders due to 
their metacognitive values and thought regulating processes.[36]

Even so, as per their personality make-up, any person’s reaction to a 
possible stressor may be changeable.[37] Participants in the current study 
said that their hygiene practices and behavior patterns had been altered 
with moderate to high levels of anxiety, and that there was a significant 
association between such a change in behavior of buying additional 
sanitizers and a change in standard measures and anxiety level.

In a research of 719 medical and 323 dental students, Saddik 
et al�[32] showed an increase in hand washing (46.7%), cooperation 
with preventive measures (29.3%), an increase in the use of 
hand sanitizers (60.6%), a drop in social visits (34.8%), a drop in 
handshaking (27.5%), and a decline in the use of public facilities 
(39%). The increased number of students in their study, and also the 
involvement of medical students in addition to dentistry students, 
could distinguish the connection in the percentage of variation.

The majority of students revealed during the pandemic, the 
information they obtained about COVID-19 ranged from good 
to excellent. For the greatest percentage of students, the Ministry 
of Health (MOH) was the major source of information followed 
by social media. Institution announcements provided the least 
number of students with their results. In contrast, Saddik et al�[32] 
recorded 46.7% of their medical/dental research group as the 
main source of information on social media, with the MOH as the 
secondary source (39.8%), while 31.3% received their information 
from institution announcements.[32] The regular messages sent 
to all cell phones include details on modes of infection, alerts, 
and protective measures against COVID-19 could be clarified by 
the documentation of MOH as the key source of information in 
the present research. The dental profession has been deemed a 
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Table 2: Level of change in personal hygiene and social habits in response to COVID-19 among students and its association with anxiety
Personal hygiene and social habits Response Total n (%) Anxiety level Chi-square

None/minimal n (%) Mild n (%) Moderate n (%) Severe n (%) χ2 P-value
Hand washing technique R1 3 (1.2) 0 (0.0) 3 (3.0) 0 (0.0) 0 (0.0) 18.149 0.111

R2 24 (9.3) 12 (11.7) 7 (6.9) 4 (8.9) 1 (11.1)

R3 34 (13.2) 19 (18.4) 9 (8.9) 5 (11.1) 1 (11.1)

R4 100 (38.8) 42 (40.8) 43 (42.6) 14 (31.1) 1 (11.1)

R5 97 (37.6) 30 (29.1) 39 (38.6) 22 (48.9) 6 (66.7)

Buying more sanitizers R1 2 (0.8) 0 (0.0) 0 (0.0) 2 (4.4) 0 (0.0) 32.043 0.001**

R2 24 (9.3) 11 (10.7) 11 (10.9 2 (4.4) 0(0.0)

R3 75 (29.1) 39 (37.9) 31 (30.7) 3 (6.7) 2 (22.2)

R4 82 (31.8) 26 (25.2) 29 (28.7) 24 (53.3) 3 (33.3)

R5 75 (29.1) 27 (26.2) 30 (29.7) 14 (31.1) 4 (44.4)

Wearing surgical masks and gloves 
outdoor

R1 5 (1.9) 2 (1.9) 3 (3.0) 0 (0.0) 0 (0.0) 15.004 0.241

R2 22 (8.5) 11 (10.7) 4 (4.0) 6 (13.3) 1 (11.1)

R3 42 (16.3) 18 (17.5) 20 (19.8) 3 (6.7) 1 (11.1)

R4 59 (22.9) 23 (22.3) 28 (27.7) 7 (15.6) 1 (11.1)

R5 130 (50.4) 49 (47.6) 46 (45.5) 29 (64.4) 6 (66.7)

Following social distancing  
(2 m apart)

R1 3 (1.2) 1 (1.0) 2 (2.0) 0 (0.0) 0 (0.0) 13.685 0.321

R2 14 (5.4) 6 (5.8) 8 (7.9) 0 (0.0) 0 (0.0)

R3 47 (18.2) 20 (19.4) 17 (16.8) 10 (22.2) 0 (0.0)

R4 74 (28.7) 36 (35.0) 25 (24.8) 11 (24.4) 2 (22.2)

R5 120(46.5) 40 (38.8) 49 (48.5) 24 (53.3) 7 (77.8)

Avoid social gathering R1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 14.540 0.104

R2 6 (2.3) 3 (2.9) 3 (3.0) 0 (0.0) 0 (0.0)

R3 32 (12.4) 7 (6.8) 20 (19.8) 5 (11.1) 0 (0.0)

R4 63 (24.4) 22 (21.4) 23 (22.8) 14 (31.1) 4 (44.4)

R5 157(60.9) 71 (68.9) 55 (54.5) 26 (57.8) 5 (55.6)

Avoid hand shaking R1 1 (0.4) 1 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 10.655 0.559

R2 10 (3.9) 3 (2.9) 4 (4.0) 3 (6.7) 0 (0.0)

R3 33 (12.8) 13 (12.6) 18 (17.8) 2 (4.4) 0 (0.0)

R4 57 (22.1) 26 (25.2) 18 (17.8) 11 (24.4) 2 (22.2)

R5 157(60.9) 60 (58.3) 61 (60.4) 29 (64.4) 7 (77.8)

Avoid using public utilities R1 6 (2.3) 3 (2.9) 3 (3.0) 0 (0.0) 0 (0.0) 6.294 0.901

R2 6 (2.3) 3 (2.9) 2 (2.0) 1 (2.2) 0 (0.0)

R3 36 (14.0) 14 (13.6) 16 (15.8) 6 (13.3) 0 (0.0)

R4 49 (19.0) 19 (18.4) 21 (20.8) 6 (13.3) 3 (33.3)

R5 161(62.4) 64 (62.1) 59 (58.4) 32 (71.1) 6 (66.7)

Compliance with standard 
precautions

R1 9 (3.5) 5 (4.9) 3 (3.0) 1 (2.2) 0 (0.0) 25.972 0.011*

R2 8 (3.1) 4 (3.9) 1 (1.0) 1 (2.2) 2 (22.2)

R3 35 (13.6) 17 (16.5) 10 (9.9) 7 (15.6) 1 (11.1)

R4 77 (29.8) 34 (33.0) 36 (35.6) 6 (13.3) 1 (11.1)

R5 129(50.0) 43 (41.7) 51 (50.5) 30 (66.7) 5 (55.6)
R1: Do not know, R2: Did not change, R3: Changed a little, R4: Moderately changed, R5: Greatly changed. (**) Highly significant P≤0.001, (*) significant P<0.05. 
COVID: Coronavirus disease
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risky work due to the high risk of dental health-care professionals 
contracting diseases during dental practice.[30] Because of early 
exposure to patients in dental clinics, this threat is projected to rise 
among undergraduate students when practicing in practical sessions 
with the likelihood of exposure to many respiratory viruses.[32] This 
probability appears to be greater during the COVID-19 pandemic, 
as confirmed by the high percentages of students who accepted 
that the dental career will be more dangerous after COVID-19.

In the current study, a substantial number of respondents 
admitted that their work performance would not be up to par and 

that they planned to pursue another career; all of these are concerning 
responses. These findings are in line with those of an Italian study 
that revealed that COVID-19 anxiety could inhibit a new generation 
of dental practitioners from entering the field.[34] In that study, 74.4% 
of the participants said that COVID-19 had a negative impact on 
their professional behavior, and the majority of them (89.6%) were 
concerned about their future career prospects, due to the uncertainty 
about when the emergency situation would end.

Most participants in the current study, regardless of their level 
of anxiety, thought that they would prefer to delay their training 
until there is a decrease in COVID-19 instances or a vaccines 
available, although there was a very important correlation between 
the level of anxiety and participant response to their need for 
extra precautions on dental training even after the number of 
instances of COVID-19 decreases. These results are in line with 
previous research of Ahmed et al., where 66% of their study 
subjects decided to close their dental practice before the number 
of cases of COVID-19 starts to decline.[4] Likewise, Consolo et al� 
stated that one-third of their study subjects were worried about 
the need for additional instruments and appropriate new clinical 
recommendations to overcome the propagation of COVID-19.

For the 4th year students and interns, though there was a non-
significant difference between students at different levels of study 
and the potential intention to pursue another career, the highest 
percentages were reported. The potential reason for the higher 
numbers of fifth-grade students is that they have already completed 
1 year of clinical practice and patient dealing, and are on the way 

Table 3: Subjective concerns about the dental profession and their relationship to anxiety levels
Subjective worries questions Total n (%) Anxiety level Chi-square

None/minimal n (%) Mild n (%) Moderate n (%) Severe n (%) χ2 P-value
Will your profession be risky post-COVID-19?

Yes 211 (81.8) 79 (76.7)  87 (86.1) 37(82.2) 8 (88.9) 3.384 0.336

No 47 (18.2) 24 (23.3) 14 (13.9) 8 (17.8) 1(11.1)

Will your ability to perform your job to the 
best, be jeopardized post COVID-19?

Yes 119 (46.1) 28 (27.2) 52 (51.5) 33 (73.3) 6 (66.7) 30.971 0.001**

No 139 (53.9) 75 (72.8) 49 (48.5) 12 (26.7) 3 (33.3)

Would you choose another profession if given 
a chance?

Yes 80 (31.0) 21 (20.4) 35 (34.7) 21 (46.7) 3 (33.3) 11.238 0.011*

No 178 (69.0) 82 (79.6) 66 (65.3) 24 (53.3) 6 (66.7)

Do you prefer to postpone your training until 
COVID-19 cases decline/vaccine is available?

Yes 193 (74.8) 69 (67.0) 79 (78.2) 37 (82.2) 8 (88.9) 6.223 0.101

No 65 (25.2) 34 (33.0) 22 (21.8) 8 (17.8) 1 (11.1)

Will there be a need for extra precautions in 
clinical training after COVID-19 cases decline?

Yes 217 (84.1) 76 (73.8) 91 (90.1) 41 (91.1) 9 (100.0) 14.274 0.003*

No 41 (15.9) 27 (26.2) 10 (9.9) 4 (8.9) 0 (0.0)
(**) Highly significant P≤0.001, (*) significant P<0.05. COVID: Coronavirus disease

Table 4: There is a correlation between gender and amount of 
education and the possibility of changing careers
Variables Would you choose another 

profession if given a chance?
Chi-square

Yes (n=80) No (n=178) χ2 P-value
Gender

Male 51 (63.8%) 53(29.8%) 26.478 0.001**

Female 29 (36.3%) 125(70.2%)

Level of study

3rd 16 (20.0%) 37 (20.8%) 4.727 0.316

4th 12 (15.0%) 33 (18.5%)

5th 21 (26.3%) 28 (15.7%)

6th 15 (18.8%) 32 (18.0%)

Interns 16 (20.0%) 48 (27.0%)
(**) Highly significant P≤0.001
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to being more clinical interaction in advanced dental driplines, 
whereas interns are on the way to being approved without 
supervision for actual clinical practice.

In the current study, the greater percentage of potential 
intentions of changing career among male students (63.8%) 
strongly recommends offering therapy services and psychological 
support to this recognized community with active monitoring of 
stress level. In addition, as reported by Bhanushali et al�,[37] Ghai,[38] 
and Varalakshmi et al�,[39] for the profit of their careers, the college 
should enable faculty members to engage students academically 
through online classes. In addition, they suggested having students 
attend webinars on COVID-19 and threat of infection during amid 
dental practice, aimed at recognizing the value of the application of 
its preventive protocols.

CONCLUSION

The present study identified a substantial psychological health 
burden during the COVID-19 pandemic among dental clinicians. 
Knowledge of the significance of workplace stress-related mental 
well-being is poor and no concrete recommendations have been 
released that currently require an hour during the pandemic period. 
Therefore, with early focused psychological interventions, routine 
surveillance and analysis of the psychological effects related to the 
emergence of such life-threatening illnesses should be identified as 
a daily part of global efforts to curb the problem.
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Assessment of Knowledge Regarding Equipment Ergonomics among Interns 
and Final Year Dental Students in Bareilly 

Anushtha Kushwaha, Shivalingesh K. K, Nandita Gautam, Prasanjeet Kumar

Department of Public Health Dentistry, Institute of Dental Sciences, Bareilly

INTRODUCTION

“Design from the spine and you’ll be fine.”
-Carl Heaton

Ergonomics is derived from Greek word, “ergon” means work 
and “omics” means natural laws.

It is the technique of fitting the work environment conducive 
to the worker. Ergonomics is, therefore, a science that addresses 
how to adapt a job to the anatomical, physiological, and 
psychological character of man in such a way that it increases 
human performance and well-being. Ergonomics is defined by the 
International Ergonomics Association as follows: Ergonomics 
(or human factors) is the scientific discipline concerned with 
the understanding of human interactions and other system 
components, and the profession that applies theory, concepts, 
data, and methods to design to improve human well-being 
and the overall efficiency of the system. The term ergonomics 
first entered the modern lexicon when Wojciech Jastrzębowski 
used the word in his 1857 article “The Outline of Ergonomics, 
i.e. Science of Work, Based on the Truths Taken from the Natural 
Science.[1]”

It is a well-established reality that dental health workers are more 
vulnerable to work-related accidents and illnesses, precipitating 
reduced work skills, long-term injury risk, emotional stress, 
psychosocial difficulties, career abstinence, and associated costs.[2] 

Musculoskeletal injuries (MSIs), which are ironically preventable 
at times, are very common in these work-related issues.[3]

Dental surgeons are at a high risk of developing MSI due to the 
existence of work habits that mainly have repeated motions in a 
single posture for a prolonged period of time� When paired with 
incorrect postures, strong gestures, and badly built devices, the 
same is exaggerated.[4]

Approximately 64–93% of dentists suffered from MSI in a 
comprehensive study, and just 32% of injured dentists were found to 
seek medical assistance, reflecting the neglect of these vital injuries.[5]

In modulating these work-related pressures, equipment 
construction plays a dominant role, and ergonomically engineered 
tools can eliminate many such associated issues.[4]

Despite rapid advances in the construction of dental instruments, 
the dentist is always known to use tools based on experience rather 
than design features and other ergonomic developments.[6] The 
successful implementation of ergonomic equipment (EE) ensures 
high efficiency, disease and injury prevention, and improved 
employee satisfaction. For the interception of dentistry-related 
health issues, thorough comprehension and practice of EE by the 
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budding dental students is essential. In the early formative years of 
dental education, if the EE values are not adequately emphasized 
and practiced, it is extremely doubtful that they will be followed 
later during their clinical practice. There is no further research in 
the literature testing the knowledge of the dental student on EE to 
the best of the author’s knowledge.[6]

METHOD

A questionnaire study was conducted in the month of December 
2020 among BDS intern and final year students of Bareilly 
International University, Bareilly. The sample consisted of total 100 
students of which 50 students each belonged to BDS intern and final 
year. The study population of 100 students voluntarily completed a 
questionnaire consisting of 18 questions. The study questionnaire 
was adopted from Singh et al. and modified accordingly. The 
questions of the questionnaire were designed to assess their basic 
knowledge, attitude, and practice toward dental ergonomics in 
clinics and hospitals. Data were collected and descriptive statistics 
were computed for each question’s responses. Statistical analysis 
was done using SPSS version 23. Kruskal–Wallis ANOVA was used 
to compare the responses among the two groups.

RESULTS

Out of 100 students, 50 each were BDS final year and interns who 
filled the questionnaire. Differences in their responses were noted 
among the three groups [Table 1].

DISCUSSION

Ergonomics is the field of adjusting occupational situations and job 
requirements to the capacities of the working population. Dentistry 
requires dental staff to be well to ensure patients are provided with 
quality dental care. In addition to uncomfortable working postures, 
the occupation requires sustained movement of the head, neck, 
arms, and back. Studies in the past have highlighted prevalence of 
MSDs among dentists. Ergonomics helps to minimize cognitive 
and physical discomfort as smeared in dentistry, avoid workplace 
disorders related to dentistry practice, and maximize effectiveness, 
with increased consistency and superior satisfaction for both the 
practitioner and the patient. Few studies in India are questionnaire 
based, discussing about the knowledge and application of 
preventive strategies in dental practice and physical fitness of the 
dental professional�

A study conducted by Jolanta stated that 22.8% worked in a 
sitting position, Fraçzak et al., who studied dentists, reported 74.4% 
changed position (sitting/standing) during work, the rest 15.4% 
worked exclusively in the standing position and 10.2% sitting down 
(Szymańska, 2002; Fraçzak et al., 1991).

The current cross-sectional questionnaire research was the first 
systematic evaluation of the EE awareness of interns and PG dental 
students and revealed fascinating and unseen areas of this vast and 
vibrant sector. Considering their representation of the student 

Questions Final year (%) Interns (%)
Ergonomic principles apply only to 
clinician’s position, but not to equipment’s?

Agree 9 (15.3) 19 (39)

Disagree 27 (45.8) 23 (46)

Maybe 5 (8.5) 7 (!4)

No idea 9 (15.3) 1 (2)

Do you consider that the musculoskeletal 
problems are not related to wrong 
equipment ergonomics?

Agree 4 (6.8) 12 (24)

Disagree 36 (61) 14 (28)

Maybe 10 (16.9) 24 (48)

No idea 0 (0) 0 (0)

Dental chair ergonomics is not needed for 
maintaining the operator’s neutral position

Agree 2 (3.4) 4 (8)

Disagree 36 (61) 39 (78)

Maybe 7 (11.9) 7 (14)

No idea 5 (8.5) 0 (0)

Should the operator chair height be adjusted 
so that hips are slightly higher than knees?

Agree 41 (69.5) 4 (8)

Disagree 3 (5.1) 22 (44)

Maybe 5 (8.5) 17 (34)

No idea 1 (1.7) 7 (14)

New ergonomically designed operator 
stools such as saddle seats and trishaped 
seats prevent low back pain

Agree 28 (47.5) 24 (48)

Disagree 12 (20.3) 10 (20)

Maybe 10 (16.9) 14 (28)

No idea 0 (0) 2 (4)

Light weight instruments do not help to 
reduce muscle workload

Agree 7 (11.9) 36 (72)

Disagree 23 (39) 6 (12)

Maybe 5 (8.5) 8 (16)

No idea 15 (25.4) 0 (0)

The sharp instruments are essential 
for reducing excessive forces during 
instrumentation

Agree 34 (57.6) 27 (54)

Disagree 8 (13.6) 8 (16)

Maybe 3 (5.1) 15 (30)

Table 1: Responses to questions about respondent’s knowledge regarding 
equipment ergonomics, by percentage of total respondents (n=100)

(Contd...)
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community treating patients with good knowledge of the subject, 
this specific student population was chosen, as they have almost 
finished undergraduate level university examinations prior and are 
destined to design the future of dentistry.

In the current study, 50 undergraduate final year students and 
50 interns were selected randomly. On asking whether ergonomic 
principles apply only to clinician’s position, but not to equipment’s, 
only 15.3% of the final year students agreed while 39% of the 
interns agreed for the same question.

On asking whether they consider musculoskeletal problems 
are not related to wrong equipment ergonomics, 61% of final year 
students disagreed while 28% of the interns which shows that they 
are updated about these problems related to use of correct dental 
equipment.

In offering adequate dental care, the dental chair is one of the 
most fundamental of all services. Early in student preparation, 
Haddad et al. suggested implementing ergonomically built chairs 
before creating inappropriate postures.[7] This research offers an 

Questions Final year (%) Interns (%)
Disagree 2 (3.4) 29 (58)

Maybe 6 (10.2) 8 (16)

No idea 0 (0) 7 (14)

Have you ever used chair side exercises in 
your clinical work?

Agree 27 (45.8) 10 (20)

Disagree 6 (10.2) 25 (50)

Maybe 14 (23.7) 7 (14)

No idea 3 (5.1) 8 (16)

Emphasis about equipment ergonomics is 
less in the present dental curriculum

Agree 11 (18.6) 21 (42)

Disagree 15 (25.4) 12 (24)

Maybe 20 (33.9) 15 (30)

No idea 4 (6.8) 2 (4)

It should be included as a separate entity 
in the syllabus before the students enter 
the clinic

Agree 50 (100) 31 (62)

Disagree 0 (0) 11 (22)

Maybe 0 (0) 1 (2)

No idea 0 (0) 7 (14)

Improper equipment ergonomics and its 
related musculoskeletal problems should be 
properly emphasized in the curriculum

Agree 47 (79.7) 7 (14)

Disagree 2 (3.4) 5 (10)

Maybe 1 (1.7)) 7 (14)

No idea 0 (0) 31 (62)

Table 1: (Continued)
Questions Final year (%) Interns (%)

No idea 5 (8.5) 0 (0)

Is the precise angulation of the hand 
instruments and the accessibility to the 
operating area relevant?

Agree 40 (67.8) 14 (28)

Disagree 7 (11.9) 20 (40)

Maybe 3 (5.1) 15 (30)

No idea 0 (0) 1 (2)

Poor fitting gloves can cause pain in the 
hands

Agree 16 (27.1) 14 (28)

Disagree 16 (27.1) 5 (10)

Maybe 16 (27.1) 16 (32)

No idea 2 (3.4) 15 (30)

Proper operating light position is not 
a critical factor in producing an even, 
shadow-free illumination

Agree 43 (72.9) 6 (12)

Disagree 5 (8.5) 12 (24)

Maybe 2 (3.4) 31 (62)

No idea 0 (0) 1 (2)

Surgical loupes help the operator to maintain 
a neutral position while increasing the visual 
acuity and diagnostic ability

Agree 8 (13.6) 22 (44)

Disagree 25 (42.4) 23 (46)

Maybe 17 (28.8) 3 (6)

No idea 0 (0) 2 (4)

Innovative ergonomic extraction kits like 
Benex have made extraction procedures 
atraumatic, easy, and effective

Agree 9 (15.3) 15 (30)

Disagree 16 (27.1) 20 (40)

Maybe 25 (42.4) 7 (14)

No idea 0 (0) 8 (16)

Lasers give us an ergonomic edge by 
reducing the treatment time and increasing 
patient as well as operator comfort

Agree 41 (69.5) 22 (44)

Disagree 4 (6.8) 5 (10)

Maybe 5 (8.5) 16 (32)

No idea 0 (0) 7 (14)

Should the dental surgeon take microbreaks 
to reduce excessive muscle fatigue?

Agree 42 (71.2) 6 (12)

Table 1: (Continued)

(Contd...)
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insight into this, as only 8% of interns were conscious that the 
height of the chair must be changed such that the mouth of the 
patient could be at the elbow level of the operator.[8] Furthermore, 
about 62% of interns mentioned that they have “No idea” regarding 
this. When asked, 61% of the final year students and 78% of the 
interns agreed that dental chair ergonomics is needed to maintain 
operator’s neutral position.

On asking whether the operator chair height be adjusted so that 
hips are slightly higher than knees, 69.5% of the final year students 
agreed while surprisingly only 8% of the interns agreed to this question.

Conceivably, the operator’s stool is the most elusive and 
misunderstood unit. Dentists who sit in a chair for more than 
80–100% of the day, combined with weak lumbar support and 
insufficient adaptability, have a greater risk of developing lower 
back pain.[6] In our study, 20.3% of the final year students and 20% 
of interns admitted that during stool change they were not sure of 
the ideal alignment of the operator’s knees to the hips.

Surprisingly, 72% of interns agreed that light weight instruments 
do not help to reduce muscle workload.

Gerwatowski et al. stressed that it is crucial to reducing tension 
to keep the working edges sharp�[9] The respondents in our study 
exhibited satisfactory knowledge regarding hand instruments 
ergonomics and about 57.6% final year and 54% of interns were 
aware that sharpness and angulation of instruments are important 
for accessibility.

The use of gloves of appropriate size and fit, and its effect on 
hand pain, has yet to be studied, and gloves have been implicitly 
cited as an imminent outcome of carpel tunnel syndrome.[10-12]

In this report, when queried about equipment needing 
ergonomic considerations, oddly, very few respondents (28%) 
thought gloves required ergonomic designs. In this respect, this 
indicated an uncertain reaction from the dental practitioners.

In 2004, Martin et al� reported that the illumination and 
surgical magnification devices are good partners in preserving the 
operator’s proper ergonomic role with decreased tension.[13] It can 
be calibrated such that its strength is marginally higher than that of 
the overhead operating light to minimize eye pressure. However, 
surprisingly in this study, overall 12% of interns gave incorrect 
response, while 72.9% of final year students gave correct response 
demonstrating lack of awareness regarding the same among interns.

On asking whether they think lasers give us an ergonomic edge 
by reducing the treatment time and increasing patient as well as 
operator comfort, 69.5% and 44% of final year students and interns 
agreed, respectively.

Half of the interns (50%) never used any chair side exercises in 
their clinical work whereas 45.8% of the final year students agreed 
to do chair side exercises.

All the final year students (100%) agreed that ergonomics should 
be included as a separate entity in the syllabus before the students 
enter the clinic, while only 62% of interns agreed for the same.

The participants lacked a proper understanding of EE and 
the newer developments in traditional instruments in the current 
cross-sectional research. Since the vital element of EE has not been 
added as part of India’s dental curriculum, directly or indirectly, 
including basics, initiatives through lectures and seminars, and a 

curative and diagnostic method, organization has been included. 
Within the limitations of this study, we suggest improvising the 
scenario of an acquaintance of EE in the dental curriculum.

We are frequently ignorant of the habits that cause us stress 
and this impedes with our ability to respond positively to such 
stimuli in our daily lives. This fundamental problem could be 
addressed effectively by means such as selfawareness programs 
(Feldenkrais Method[14] and Alexander technique),[15] behavioral 
shaping (relaxation and cognitive training), exercise therapy 
(proprioceptive neuromuscular facilitation,[16] aerobic exercises, 
and Bruegger’s exercises), and interventional strategies such as 
Kinesio taping.[17] Alexander technique has been recognized as a 
unique method of mindbody reeducation and recovers postural 
coordination by means of conscious developments.[18] Karatas 
et al. found that Kinesio tape was successful in treating MSI and 
enhancing surgeon functional performance.[19] In conjunction 
with fitness activity and awareness services with their complex 
malleability, systematic understanding and clinical implementation 
of EE, supports the hypothesis that it is possible to reduce MSI by 
restraining muscle spasm, strengthening postural muscles, refining 
coordination, improving flexibility, and decompressing the spine.

As this study was concerned with the dental interns and final 
year UGs of Bareilly, Uttar Pradesh, India, additional longitudinal 
surveys must be carried out to thoroughly assess the expertise of 
the class of dental students.

Few recommendations made by the authors include:
1. Training of dental students and practitioners in EE vital 

practices and regularly reviewing their success and development
2. Conducting EE CDE workshops for clinicians to stress its 

significance in practice and even frequent monitoring for 
symptoms linked and MSIs to provide measures to avoid, 
diagnose early, and quickly treat

3. To support this essential area, create money and 
recommendations for the production and availability of EE 
friendly dental products and collect grants

4. The formulation of EE interpolations (chair reformatting, 
magnification and lighting, microbreaks of operation, and 
systemic improvements in health advancement activities) and 
the academic appraisal of student performance will help ensure 
that EE is conducted prudently

5. Establishing a nationalized inspection agency to avoid non-
ergonomic dental equipment from being made, marketed, and 
distributed�

CONCLUSION

In dental practice, ergonomics concepts can be adopted by the 
correct location of the patient chair, instrument/tool design, needs 
of the workstation, position of the operator chair, stance, and 
position of the dental practitioner. The importance of the use of 
magnification devices such as dental loupes and microscopes should 
be reinforced at student training level as it influences the posture of 
the dentist which eventually becomes a habit. Another important 
aspect is the practice of four- and six-hand dentistry to minimize the 
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stress on the practitioner. Through educational programs, seminars, 
etc., dental practitioners should be trained at student level on the 
advantages and implementation of best ergonomic practices to 
promote smooth dental practice and avoid occupational hazards.
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INTRODUCTION

Feeling afraid or anxious is a commonly reported emotion among 
children visiting health-care centers or interacting with medical 
professionals. Children prefer behavioral communications 
compared to verbal communication because of their developmental 
level and limited cognitive development.[1] Among the identified 
barriers to delivering oral health services to the pediatric age 
group; anesthetic injections were reported to produce the 
greatest negative response among the children.[2] Anxiety and 
pain were responsible for reducing the efficacy of the anesthetic 
agents in pediatric patients. The fear of anesthesia reportedly 
involved behavioral management problems, with very few dentists 
successfully coping up with the patients.[3] Dental anxiety was 
among those factors which affected quality of life of both the kids 
and also their parents�[4] Assurances on delivering painless dental 
treatment would help in reducing the anxiety, thereby improving 
dental visits.[5] To render the treatment “painless,” the clinicians 
must use topical anesthetic (TA) agents that would effectively 
reduce the amount of anxiety and pain among the pediatric patients 
which could improve the quality and prognosis of the treatment 
along with reduction of the working hours.[6] TA usually reduces 
the needle prick pain, thus improving patient cooperation.[7] These 
drugs mainly act by inhibiting the neural transmission. Thus, the 

present study was conducted with the aim to assess the current 
usage of various TA agents among the dentists in the country.

METHODOLOGY

A cross-sectional, descriptive, web-based questionnaire survey was 
conducted among the dental practitioners in India from January 
2021 to March 2021.

Sample population

Practicing dental clinicians were approached by the principal 
investigator through snowball sampling technique: Through 
known contacts. The sampling frame comprised 1200 dentists who 
were contacted by the investigator through email to complete the 
questionnaire. A total of 1041 dentists participated in the study. 
The response rate for the study was 86.75%. All clinicians using TA 
agents for rendering dental treatment to the pediatric patients and 
willing to participate in the study were included in the study.

ABSTRACT

Introduction: Providing “painless” dental care has been one of the main goals of dental surgeons for decades. The experience 
of pain with dental procedures can lead to avoidance of much needed oral health care due to dental fears and anxiety. According 
to the American Academy of Pediatric Dentistry, the prevention of pain during dental procedures can nurture the relationship 
of the patient and dentist, building trust, allaying fear and anxiety, and promoting a positive dental attitude. Aim: This study 
aims to determine the current usage of various topical anesthetics (TAs) among dentists. Methodology: Surveys were sent 
online to dentists asking about their usage of TA. The survey included questions ranging from the type of TA used, waiting 
time after the application of TA, if the practitioner considered the TA effective, and what percentage of the patients had an 
adverse drug reaction (ADR) to TA. Data were analyzed by computing the percentage response for each question. Results: TA 
is used by most dentists and the most commonly used is lignocaine spray (15% w/w). About 40.3% waited for 11–30 s after 
the application of the TA. Most patients (70.1%) disliked the taste of TA and ADRs are rarely seen. Conclusion: TA has been 
commonly used, however, the perception of its effectiveness is varied. There also appears to be a better acceptance of flavored 
TA in the pediatric dental population.
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Sampling

A multistage proportionate cluster random sampling method was 
used. India was divided into five different zones: Eastern zone, 
Western zone, Southern zone, Northern zone, and Central zone. 
The dentist population was most in the Southern zone followed 
by the Western zone and least in the Eastern zone. The list of all 
practitioners was obtained from individual state dental councils 
and local Indian Dental Association branches.

Sample size calculation

The sample size was calculated using G Power 3.0 software and a 
minimum sample size of 653 dentists was attained.

Questionnaire

A self-structured questionnaire was made in the form of Google 
Forms and distributed after validation. The questionnaire consisted 
of 14 closed ended, three open ended; both pre-tested and self-
framed, self-explanatory questions on “Current usage of TA agents 
among dental practitioners in India.” The questionnaire was divided 
into three sections: The first section consisting of questions about 
the demographics of the participants; the second part toward the 
practices of the clinicians about TA; and the third part regarding 
concerning adverse drug reactions (ADRs). A total of 17 questions 
were included in the study. The reliability coefficient for questions 
in each of the subscales was calculated using.

RESULTS

A total of 1041 dental clinicians took part in the online survey. The 
demographic characteristics (type of practitioners, frequency of 
TA use, and the reasons to refrain from anesthetic use) of the study 
population are included in Table 1. The majority of the respondents 
were from separate specialties (42.7%). Most of the dentists 
believed that TA helped in the obtained treatment (94.2%). It was 
seen that the majority of the participants always used TA (47%). 
Most of the participants felt that patient acceptance was the reason 
to avoid TA usage (47.5%). Lignocaine 15% was the most used TA 
agent in regular dental practice (56.6%).

The knowledge and practice of the dental practitioners are 
represented in Table 2. The majority of the participants believed 
that the local anesthesia was effective (66.1%). The dental clinicians 
mostly waited for 11–30 s post TA application (40.3%). Anesthetic 
spray was reported to be more effective than anesthetic gel (63.5%). 
On recommendations about a better route of TA administration, 
patch was the most commonly reported answer (7.2). Dentists 
preferred flavored anesthesia (74%) and the majority believed that 
flavors improved the patient’s acceptance (93.3%).

Figure 1 states the procedures for which local anesthesia is used. 
Figure 2 graphically represents the patient’s compliance toward 
topical anesthetic use. Table 3 states the ADRs experienced. 
Allergy was the most common reported reaction (6%).

Figure 3 graphically represents the various flavors of topical 
anesthetic used.

DISCUSSION

Copious studies have been conducted toward the indications, 
contraindications, and regular use of TA agents by dental clinicians 
around the globe. The present study has been conducted to update 
the knowledge regarding the practice of dentists of TA agents to 
deal with the anxiety and pain in pediatric patients. The primary 
aim of all practitioners is to provide treatment to the patient in 
the least painful way possible. This aim becomes particularly 
important when considering the very young, anxious, fearful, and 
needle phobic patient. The response rate of the current survey was 
eye catching as compared to an online survey where a majority of 
the online surveys report an average of 70–80% response rate.[8]

Lee found that there is an overwhelming patient preference 
for TA when given the choice of no anesthetic or local injectable 
anesthetics. Most participants were willing to pay to have TA 
available for themselves or others.[9] This study showed that 94.2% 
of practitioners believed that the TA agent helped reduce anxiety 
among the patients. A variety of practices was seen in the present 
study. It was seen that most of the dental practitioners preferred 

Table 1: Demographic characteristics of the population
Variable Percentage
Type of practitioner General 37.8

Pedodontists 19.5

Other specialties 42.7

How often do you 
use TA

Always 47

Sometimes 45.1

Rarely 7.5

Never 0.5

Does TA help in the 
treatment

Yes 94.2

No 5.8

Reasons to not use 
local anesthesia

Patient acceptance 47.5

Method of delivery 29

Difficulty in localizing at 
the application site

33.4

Concern of overdose 11.8

Ineffective 12.4

Not available 0.1

Effect is minimal 1.7

Excess salivation 1.2

Time constraints 1.1

TA type used Lignocaine 15% 56.6

Benzocaine 20% 34.7

EMLA 1.5

Lignocaine 2% 2.7

Lignocaine 8% 1.7

Amlocaine 1.3

Ethyl chloride 1.4
TA: Topical anesthetic
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or rather recommended TA use because it clinically helped in 
reducing the needle piercing pain and thereby reducing the anxiety 
of the patients�[3,10] Pedodontists are mostly benefitted from the 
usage of TA because it reduces the patients’ anxiety and helps to 
carry out the treatment in a more calm and relaxing way which 
would improve the long-term treatment benefits. This finding 

is not consistent with another survey by Kohli et al. which found 
that 71% of pediatric dentists would consider a different delivery 
system of TAs if it was available.[2]

The recommendations or the reports of varied TA agents have 
been seen in other studies too�[2,7] The present study findings are 
similar to the previous studies where dental clinicians have reported 
the use of lignocaine, amlocaine, EMLA, etc. The effectiveness 
of the various anesthetic agents was the major reason for using 
different types of anesthetic agents although the most common 
was lignocaine 15%.[11]

In the present study the waiting time was eleven to thirty 
seconds. According to Malamed, the risk of overdose with amide 
TAs is greater than that with the esters and increases with the 
area of application of the TA. Benzocaine 20% gel manufacturers 
recommend waiting 10–30 s while manufacturers of xylocaine‚ 
recommend waiting several minutes. Malamed recommends 
60 s or longer before injection to assure maximum efficacy of 
TAs. McDonald’s recommends a wait of approximately 30 s. 
The fact that 0.2% of them perceived TAs to be ineffective is 
almost consistent with the fact that 0.5% of the respondents 
reported that they never used TAs.[12,5] Waiting time in our study 
is comparatively lesser than other reported studies.[13,14] Longer 
waiting time is associated with deeper penetration which would 
increase the effectiveness of the TA agent. Another problem faced 
by the dentists was increased salivation which could sweep away 
the local anesthetic agent intraoral and hence reduce efficacy. 
Adverse drug reactions are minimal in the application of TA and 
the present study stated that 6% reported an adverse drug reaction 
of allergy in certain patients.[15]

A flavored anesthetic agent was associated with better patient 
acceptance. The availability of the flavored anesthetic agent 
improved the patients’ compliance as it was tastier than bland 
unflavored ones.[16,17] Recommendations to promote the usage of 
several other modes of delivering tropical anesthesia could improve 
the performance of the dentist and the cooperation of the patients.

Table 2: Opinion and practice of the dental clinicians regarding TA
Variable Percentage
Effectiveness of local 
anesthesia

Very effective 27

Effective 66.1

Poor 6.7

Ineffective 0.2

Waiting for time 
post-TA application

≤10 s 19.3

11–30 s 40.3

31–60 s 32.4

≥61 s 8

Increased efficiency Anesthetic gel 36.5

Anesthetic spray 63.5

Better route of TA 
administration

Chewing gum 4.2

Patch 7.2

With applicator 
tip

1.8

Syringe system 1.7

No response 85

Use of flavored 
anesthesia

Yes 74

No 26

Better acceptance 
about the taste of TA

Yes 93.3

No 6.7
TA: Topical anesthetic

Figure 1: Procedures for which local anesthesia is used
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Limitations of this study are that it’s completely voluntary; 
participation was anonymous as well as not the inability to ask 
follow-up questions for given responses. The specific wording of 

questions may not have been clearly understood by all respondents, 
or the practitioner’s lack of familiarity with certain survey items 
may have caused them not to respond creating a non-response 
bias. Adverse reactions noted to TAs were self-reported based on 
the practitioner’s understanding of the reaction and willingness to 
report and may not reflect the true incidence of adverse reactions 
seen among children.

CONCLUSION

The present study overlays the picture of tropical anesthesia practice 
among regular dentists, pedodontists, and other specialties. It was 
seen 47% of the dentists always used tropical anesthetic agents in 
their practice. A total of 94.2% of the dentists believed that TA 
helped achieve better patient compliance. Thus, the present study 
concludes a positive response of the dental practitioners toward 

Figure 2: Patient’s compliance toward topical anesthetic use

Figure 3: The flavor of anesthesia preferred by the dentists

Table 3: ADRs reported
Variable Percentage
ADR reported ≥10% 4.4

≤0% 83.7

1–5% 9.3

6–10% 2.6

The most common 
drug reaction reported

Allergy 6

Ulcer 2.7

Slough formation 1.2

No response 90.1
ADRs: Adverse drug reactions
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the use of TA agents. Better performance would be achieved with 
increased education of the clinician about the benefits of TA usage.
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INTRODUCTION

Mouth is well thought as the reflection of overall soundness of 
human body. The World Health Organization has defined oral 
health as a state of being free from chronic mouth and facial pain, 
oral and throat cancer, oral sores, birth defects such as cleft lip and 
palate, periodontal disease, tooth decay and tooth loss, and other 
diseases and disorders that affect the oral cavity.[1] The oral cavity 
is considered to be the passage for microbes into the systemic 
circulation, thereby strengthening the concept of interconnection 
between oral health and general health�[2] It has been stated by 
various researchers that lack of oral hygiene maintenance permits 
microbial colonization of the oral biofilm.[3,4]

Various risk factors responsible for oral diseases are poor oral 
hygiene, unhealthy diet, tobacco use, and alcohol use. Poor oral 
hygiene leads to the deposition of dental plaque which in turn 
promotes tongue coating, halitosis, gingivitis, and periodontitis.[5-8] 
Globally, dental caries and periodontal diseases are the two leading 
preventable oral conditions.

Today, the most reliable technique prevailing for plaque 
control is cleaning of tooth mechanically. Apart from mechanical 
tooth cleaning, research has zeroed in on chemotherapeutic agents 
for diminishing or forestalling plaque initiated oral illnesses.[9]

Among chemotherapeutic specialists, chlorhexidine is the gold 
standard in treatment of both caries and periodontal infections, 
however, it has certain inconveniences such as disagreeable taste, 

tooth staining, and alterations in taste sensations�[10] To overcome  
these issues, a few different options have been explored, among 
which oil pulling therapy is the one which has no side effects and is 
promptly accessible in households.

Oil pulling or oil swishing or oil gargling, an elective medication, 
is a procedure of rinsing oil in the mouth and has advantageous 
effects in oral and systemic health. Oil pulling has been utilized 
widely as a traditional Indian society solution to combat halitosis, 
draining gums, dryness of throat, chapped lips, and for reinforcing 
healthy teeth, gums, and jaws.[11-14] Even though it has been 
referenced in the Ayurvedic text Charaka Samhita where it is well 
known as Kavala Gandoosha/Kavala Graha, it was first acquainted 
by Dr. F. Karach during the 1990s in Russia. This method is 
claimed  to cure around 30 systemic diseases including headache, 
migraine, diabetes, and asthma�[15] It is also known to slow down 
the aging process.

Oil pulling treatment should be possibly done by utilizing edible 
oils such as sunflower oil, sesame oil, or coconut oil. Sesame plant 
(Sesamum indicum) of the Pedaliaceae family has been viewed as an 
endowment of nature to humankind for its dietary characteristics 
and attractive well-being impacts. Another most common is 
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coconut oil which contains 92% saturated acids out of which 50% 
is lauric acid which has confirmed antimicrobial effects.[15-17]

For proceeding with this therapy, a teaspoon of oil is taken in 
the mouth, tasted, sucked, and pulled between the teeth for about 
5–10 min.[16,17] The viscous oil turns thin and milky white. The oil 
should not be gulped as it contains microscopic organisms and 
toxins. It ought to be followed by tooth brushing and is ideally 
done on empty stomach early morning. The eyes, nose, and mouth 
are the main portals of entry of droplets carrying the SARS-COV-2. 
Ayurveda classics mention several interventions such as oil pulling 
that are likely to target these entry portals; there are no studies 
comparing the effect of oil pulling between males and females; 10-
15 minutes of oil pulling has been proven to have overall health 
benefits so a variation of 5 minutes was planned to test the oral 
health benefits. The current study was hence done to evaluate and 
compare the antiplaque efficacy of sesame oil pulling, coconut 
oil pulling, and chlorhexidine mouthwash with placebo amongst 
school children of 15-18 years.

MATERIALS AND METHODS

Study design and study population

a single-blinded controlled study was carried out among 160 
schoolchildren aged 15–18 years.

Ethical approval

This study was approved by the Institutional Ethical Committee 
before the research. Written consent was obtained from all the 
participants and their parents.

Inclusion criteria

The following criteria were included in the study:
1. 20 age-matched healthy adolescents
2. 24 permanent teeth with gingival probing depth <3 mm
3. Gingival and plaque index (PI) score = 1 in more than 10% of 

the sites�

Exclusion criteria

The following criteria were excluded from the study:
1. History of antibiotics in the past month
2. Wearing orthodontic appliance, prosthesis
3. Smokers and participants with deep-fissured tongue.

Oral examination

The study was conducted for a period of 15 days. At the initial visit, 
baseline score was taken for plaque and gingival index and again 
repeated on 15th day.

Oil pulling was done by the patients using sesame oil (Group 1), 
coconut oil (Group 2), chlorhexidine mouthwash (Group 3), and 
placebo (Group 4).

Comparison was done for the changes in the indices during the 
study period.

Data collection

Oral prophylaxis was not performed so that the subjects began 
the regimen with their existing level of plaque deposits. All 
subjects were instructed to continue their normal home oral 
hygiene procedures, along with assigned oil pulling. Plaque level 
and the severity of gingivitis were assessed on day 0 and then 
after 15 days.

Oil pulling procedure

Patients were asked to take 10–15 ml of assigned liquid using a 
tea spoon, or till the mouth was half filled. Then, they had to sip, 
suck, and pull the oil through the teeth, swishing liquid from left 
to right, front to back, and vice versa for 5 min. At the end, the 
oil should have milky white appearance, thin, and frothy before 
spitting�

Clear instructions were given to the participants to not swallow 
the liquid. They were instructed to refrain from using any other 
mouth wash during the study period.

Statistical analysis

The comparison of the pre-values and the post-values between the 
two groups was done using Student’s paired t-test appropriately 
at P < 0.05 using the software SPSS version 15 (SPSS Inc., 
Chicago).

RESULTS

The present study was conducted to assess the dental benefits of 
oil pulling over chlorhexidine mouthwash. The study consisted 
of 160 subjects (40 in each group) who were assessed and their 
plaque and modified gingival indices were performed at baseline 
and 15 days interval. These indices were performed to assess the 
level of plaque formation and its effects on tooth as well as gingival 
surfaces. Oil pulling therapy was done by the patients using sesame 
oil (Group 1), coconut oil (Group 2), chlorhexidine mouthwash 
(Group 3), and placebo (Group 4).

Comparison was done for all the changes in the indices during 
the study period. There was no hard and soft-tissue adverse 
reaction observed in the oral cavity during the study. Intergroup 
comparisons revealed the resultant changes in the modified 
gingival index (MGI) summarized in Table 1, accompanied by 
Graphs 1 and 2. On comparing and analyzing the baseline values 
of MGI before and after the oil pulling therapy, a drastic reduction 
in the values from 0.450 to 0.164 in sesame oil (Group 1), from 
0.482 to 0.184 in coconut oil (Group 2), and from 0.496 to 0.145 
in chlorhexidine (Group 3) was seen. Placebo did not show any 
significant difference in its values, that is, from 0.489 to 0.475.

Similarly, the PI results obtained showed significant 
changes in baseline values from 0.831 to 0.261 in sesame oil 
(Group 1), from 0.856 to 0.254 in coconut oil (Group 2), and 
from 0.972 to 0.265 in chlorhexidine (Group 3). Placebo did 
not show any significant difference in its values, that is, from 
0.810 to 0.768 concluding that there was a net decline in mean 
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MGI as well as PI scores from baseline to 15 days. The changes 
in the PI scores are summarized in Table 2, accompanied by 
Graphs 2 and 3�

Hereafter, the intergroup results did not show any unique 
difference among the genders in both the indices, as shown in 
Graphs 4 and 5. In addition to our assessment parameters, subjects 
gave positive feedback on relief from headache, chronic cold, and 
congestion at the end of 15 days regimen.

DISCUSSION

Gingivitis is the inflammation of gingiva and plaque-induced 
gingivitis is its most common form. Plaque-induced gingivitis 
arises due to interaction between microorganisms found in the 
dental plaque biofilm and the tissues and inflammatory cells of the 

Table 1: Comparison of the baseline values to the post-therapy 
values of MGI between Groups I, II, III, and IV
Parameter 
and group

Sample Pre Post P-value

MGI 
score

Mean±SD Mean±SD

Group 1 
(sesame)

40 0.450±0.146 0.164±0.112 P<0.05 Significant

Group 2 
(coconut)

40 0.482±0.152 0.184±0.118 P<0.05 Significant

Group 3 
(CHX)

40 0.496±0.156 0.145±0.101 P<0.05 Significant

Group 4 
(placebo)

40 0.489±0.162 0.475±0.156 P<0.05 Not significant

MGI: Modified gingival index

Table 2: Comparison of the baseline values to the post-therapy 
values of plaque index between Groups I, II, III, and IV
Parameter 

and 
group

Sample Pre Post P-value

PI score Mean±SD Mean±SD
Group 1 
(sesame)

40 0.831±0.352 0.261±0.198 P<0.05 Significant

Group 2 
(coconut)

40 0.856±0.319 0.254±0.194 P<0.05 Significant

Group 3 
(CHX)

40 0.972±0.390 0.265±0.192 P<0.05 Significant

Group 4 
(placebo)

40 0.810±0.359 0.768±0.315 P>0.05 Not significant

Graph 1: Comparison of the baseline values to the post-therapy values 
of modified gingival index between Groups I, II, III, and IV

Graph 2: Difference of means of post-therapy values of modified 
gingival index and plaque index between Groups I, II, III, and IV

Graph 3: Comparison of the baseline values to the post-therapy values 
of plaque index between Groups I, II, III, and IV

Graph 4: Mean difference of baseline values to the post-therapy values 
of modified gingival index between Groups I, II, III, and IV in boys 
and girls
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host which totally depends on local factors, systemic factors, or 
both; medications; and malnutrition.

Literature has verified that even though there are various 
effective plaque control methods available in the market like 
chlorhexidine, that is, the most commonly recommended mouth 
rinse, oil pulling therapy has also shown holistic positive outcomes 
as it reduces plaque scores and gingival scores using naturally and 
commonly available oils.[18] In this era of COVID-19 pandemic, 
yoga and Ayurveda as an add on therapy may support patients of 
COVID-19 by improving the quality of standard care.[19] To reduce 
the side effects of modern medicine, people are increasingly shifting 
toward ancient medicine. Oil pulling has proven to be the home-
based remedy due to its beneficial effects on general and oral health.

Oil pulling has also been mentioned in Sushrutha’s Arthashastra. 
A specific type of oil pulling called “Roopana Gandoosha” has 
been mentioned in Ashtanga Sangraha and is said to have dental 
benefits. Various oils such as refined sunflower oil, sesame oil, olive 
oil, and coconut oil can be used for oil pulling. Liquids from milk 
and water to extracts of gooseberries and mangoes have also been 
used for oil pulling�[9]

Utilizing edible oils such as sunflower, sesame, and coconut, the 
oil is swished, applying mechanical shear powers apply on it. The oil’s 
emulsification is prompted and surface zone is expanded, accordingly 
decreasing plaque adhesion and bacterial coaggregation. When the 
oil turns milky white and thin, it is spit out. The other conceivable 
mechanism may be the saponification cycle through antacid 
hydrolysis of oil by bicarbonates in saliva which is predominantly 
seen in coconut oil due to its high saponification value.[11]

Literature has stated that even though the exact mechanism 
is unclear yet, there are various hypotheses behind this and 
most common ones are as follows: First, swishing increases the 
enzymatic activity and therefore helps in withdrawing the toxins 
out of blood. Second, perhaps, increased viscosity of oil prevents 
bacterial adhesion and plaque coaggregation. Third, its property 
of saponification which is the result of alkali hydrolysis of fat, an 
effective emulsifying agent which improves surface areas and 
therefore works as cleansing agents. Due to the above-mentioned 
mechanisms, there may be reduction of plaque scores and modified 
gingival score in this study.[20]

The current study was clinically assessed using the PI given by 
Silness and Loe and MGI given by Lobene.

Conventionally, oil swishing is done for 10–15 min, but in this 
study, we reduced the time to 5 min and on comparing the results 
obtained at baseline and after 15 days of rinsing for 5 min, it was 
seen that there was a marked reduction in plaque and modified 
gingival indices after using sesame oil and coconut oil which were 
comparable to chlorhexidine mouthwash. Significant changes in 
gingivitis score were also found after 15 days.

Results showed no significant difference in gender predilection.
Similar to our study, a significant reduction in plaque and 

gingival scores was perceived in a study by Amith et al., in 2007, 
using refined sunflowers oil.[9]

Similar findings were observed by Asokan et al., in 2009, among 
Chennai adolescents who used oil and chlorhexidine (0.96 ± 
0.431 and 0.845 ± 0.376, respectively) and there was significant 
reduction in PI and MGI scores.[11]

A comparative study was done by Arweiler et al. and Lorenz on 
the efficacy of two commercially available chlorhexidine mouth 
rinses and their effects were observed on the formation of dental 
plaque, plaque regrowth, and gingivitis. Their result was not 
statistically significant.[11]

Hughes and McNab in his study concluded that on using coconut 
oil due to saponification process, there is inhibition of bacterial 
growth by 26%.[20] The impact of oil pulling utilizing different eatable 
oils on the biofilm model formed by Streptococcus mutans, Candida 
albicans, and Lactobacillus casei was done and it was discovered that 
coconut oil displayed a huge antimicrobial movement against S. 
mutans and C. albicans on comparison with different oils.

In another study done by Nagilla et al., 2017, the mean baseline 
plaque levels were higher among control group (1.74 ± 0.40) on 
comparison with the study group using coconut oil (1.64 ± 0.37), 
but no statistically significant difference was noted.[21] It is similar 
to our study except the duration was 15 days which may be because 
of the mechanism of emulsification and saponification of oil, and 
further, the viscosity of the oil can inhibit bacterial adhesion and 
plaque coaggregation.[22]

Many controlled clinical trials using chlorhexidine ranging for 
a period of 6 months or more have reported the plaque reduction 
from 16% to 45%.[21] On the other hand, Amith et al. observed 18–
30% of plaque reduction on use of sesame oil for 45 days.

Limitations

The current study recognizes certain constraints such as brief term 
study period and single institutional investigation and results have 
to be interpreted with care. Despite the fact that this investigation 
demonstrated prompt beneficial outcomes, changes noticed for 
brief span cannot be anticipated over the long haul. The most 
appalling part of this therapy for some individuals may be that it 
must be performed promptly at the beginning of the day, on empty 
stomach and time required is long.

CONCLUSION

Oil pulling has shown an enhancing effect on oral hygiene when 
rehearsed effectively and consistently. Nevertheless, it does not 

Graph 5: Mean difference of baseline values to the post-therapy values 
of plaque index between Groups I, II, III, and IV in boys and girlsc
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substitute any dental treatment. Due to this being traditional, 
inexpensive, easily available, widespread studies have emphasized 
its role in curing oral diseases, especially in developing countries, 
where dental care is still not accessible to a large group of people. 
In light of the present pandemic of COVID-19, the Ministry 
of AYUSH, Government of India, has advised oil pulling as an 
Ayurvedic immunity boosting aid for self-care.

REFERENCES

1. World Health Organization/Oral Health. Available from:
http://www.who.int/topics/oral_health/en. [Last accessed on
2016 Aug 20].

2. Xu X, He J, Xue J, Wang Y, Li K, Zhang K, et al. Oral cavity contains 
distinct niches with dynamic microbial communities. Environ
Microbiol 2015;17:699-710.

3. Jenkinson HF. Beyond the oral microbiome. Environ Microbiol
2011;13:3077-87.

4. Pal SK, Shukla Y. Herbal medicine: Current status and the future.
Asian Pac J Cancer Prev 2003;4:281-8.

5. Persson S, Edlund MB, Claesson R, Carlsson J. The formation of
hydrogen sulfide and methyl mercaptan by oral Bacteria. Oral
Microbiol Immunol 1990;5:195-201.

6. Persson S, Claesson R, Carlsson J. The capacity of subgingival
microbiotas to produce volatile sulfide compounds in human
serum. Oral Microbiol Immunol 1989;4:169-72.

7. Yaegaki K, Sanada K. Biochemical and clinical factors influencing
oral malodor in periodontal patients. J Periodontol 1992;63:783-9.

8. Yaegaki K, Sanada K. Volatile sulfide compounds in mouth air
from clinically healthy subjects and patients with periodontal
disease. J Periodont Res 1992;27:233-8.

9. Amith HV, Ankola AV, Nagesh L. Effect of oil pulling on plaque
and gingivitis. J Oral Health Community Dent 2007;1:12-8.

10. Kaur G, Singh A, Patil KP, Gopalakrishnan D, Nayyar AS,
Deshmukh S. Chlorhexidine: First to be known, still a gold standard 
anti-plaque agent. Res J Pharm Biol Chem Sci 2015;6:1407-24.

11. Asokan S, Emmadi P, Chamundeswari R. Effect of oil pulling on
plaque induced gingivitis: A randomized, controlled, triple-blind
study. Indian J Dent Res 2009;20:47-51.

12. Asokan S, Kumar RS, Emmadi P, Raghuraman R, Sivakumar N.
Effect of oil pulling on halitosis and microorganisms causing
halitosis: A randomized controlled pilot trial. J Indian Soc Pedod
Prev Dent 2011;29:90-4.

13. Thaweboon S, Nakaparksin J, Thaweboon B. Effect of oil pulling
on oral microorganisms in biofilm models. Asia J Public Health
2011;2:62-6.

14. Fife B. The Healing Miracle of Coconut Oil. 1st  ed. Colorado:
Piccadilly Books Ltd., Health Colorado Springs, Wise publications 
Co.; 2000. p. 1-46.

15. Shino B, Peedikayil FC, Jaiprakash SR, Bijapur GA, Kottayi S,
Jose  D. Comparison of antimicrobial activity of chlorhexidine,
coconut oil, probiotics, and ketoconazole on Candida albicans 
isolated in children with early childhood caries: An in vitro study. 
Scientifica 2016;2016:7061587.

16. DebMandal M, Mandal S. Coconut (Cocos nucifera L: Arecaceae): 
In health promotion and disease prevention. Asian Pac J Trop Med 
2011;4:241-7.

17. Srivastava P, Durgaprasad S. Burn wound healing property of
Cocos nucifera: An appraisal. Indian J Pharmacol 2008;40:144-6.

18. Peedikayil FC, Sreenivasan P, Narayanan A. Effect of coconut
oil in plaque related gingivitis-preliminary report. Niger Med J
2015;56:143-7.

19. Tillu G, Chaturvedi S, Chopra A, Patwardhan B. Public health
approach of ayurveda and yoga for COVID-19 prophylaxis. JACM 
2020;26:360-4.

20. Hughes FJ, McNab RR. Oral malodour-a review. Arch Oral Biol
2008;53:1-7.

21. Nagilla J, Kulkarni S, Madupu PR, Doshi D, Bandari SR,
Srilatha  A. Comparative evaluation of antiplaque efficacy of
coconut oil pulling and a placebo, among dental college students:
A randomized controlled trial. J Clin Diagn Res 2017;11:8-11.

22. Tomar P, Hongal S, Jain M, Rana K, Saxena V. Oil pulling and oral 
health: A review. IJSS Case Rep Rev 2014;1:33-7.



29Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 1 / Jan-Jun 2021

Root Apex and its Management Strategies

Deeksha Kulkarni1, Anuraag Gurtu1, Ashish Aggarwal2, Sivani Sangam1, Saummya Singh1, Mamnoon Ghafir1

1Department of Conservative Dentistry and Endodontics, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India
2Department of Oral Medicine & Radiology, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India

INTRODUCTION

The anatomy of the root apex is an area of interest to the 
endodontist. Achieving an optimum working length and a proper 
apical seal is essential for successful root canal treatment (RCT). 
To achieve this objective, enlargement of the apical area has been 
advocated for better removal of the infected dentin, along with 
the increased flushing action of irrigants in the apical region, and 
significantly reducing the bacterial load in the root canals.[1]

The root canal anatomy consists of three anatomic and 
histologic landmarks in the apical region of a root: The apical 
constriction (AC), the cementodentinal junction (CDJ), and 
the apical foramen (AF), respectively. These apical landmarks 
are considered as the limits for the extension of root canal 
instrumentation and filling.[2]

The variations in the anatomy of the root apex and its treatment 
are technical challenges for the endodontists. These variations 
include accessory canals, lateral canals, ramifications immature 
foramina, fracture to the apical third, resorption, and curved canals 
which may be present in a greater frequency in the apical third than 
that of the coronal and the middle third of the root.[3]

The outcomes of conventional endodontic treatment are reported 
to be successful in 79–96% after a primary endodontic treatment. The 
objectives of treatment being the same: Prevention or elimination 
of apical periodontitis, peri-radicular surgery, if indicated, must 
be considered as an extension of the non-surgical treatment. The 
apical third of the root is morphologically the most complex region; 
theoretically challenging; radiographically most unclear and obscure 
area; and prognostically the most important part.[4]

APICAL FORAMEN ANOTOMY

The root canal anatomy consists of three anatomic and histologic 
landmarks in the apical region of a root: The AC, the CDJ, 
and the AF, respectively. The AC is the part of the root canal 
with the smallest diameter and is most often considered as the 
reference point for the apical termination of cleaning, shaping, and 
obturation. The successful treatment of inflammation in the root 
canal is difficult because the blood vessels of the pulp are narrow 
at the AC. The healing process may be compromised and the post-
treatment discomfort is more when the AC area is violated by filing 
and obturating materials�[5]

The cementum meets dentin at the CDJ and it is the position 
where pulp tissue ends and periodontal tissue begins. The location 
of the CDJ varies considerably in the root canals. The canal 
broadens as it approaches the major apical diameter (AF) from the 
minor apical diameter (AC) and hence it attains a funnel shape or 
is considered to have the shape of a morning glory flower.[6]

Variability and unpredictability are the two characteristic 
features of the apical region. The enormous variations in the 
shape and diameter of the root canals makes the overall cleaning 
and shaping procedures intricate. The success of the treatment 
depends on the anatomy of the root canal system, the proportions 
of the canal walls, and the final size of enlarged instruments.[6]
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LATERAL CANALS AND ACCESSORY CANALS

The glossary of American Association of Endodontists defines 
lateral and accessory canals as follows:

Lateral canal

It is defined as a canal located at approximately right angles to the 
main root canal.

Accessory canal

It is defined as the canal that branches off from the main root canal, 
usually in the apical region of the root.[7]

In vital teeth, after the endodontic therapy, the lateral and 
accessory canals become obliterated by the deposition of 
cementum as the time progresses, but in teeth with completely 
inflamed or necrotic pulp, granulation tissue is formed in accessory 
canals preceding the endodontic therapy. Later, this inflammatory 
tissue gets resorbed and is replaced with uninflammed connective 
tissue�[8]

Lateral and accessory canals are difficult to clean adequately. 
Thorough and effective irrigation techniques should be carried 
out. A tooth with multiple accessory canals in the apical third may 
harbor microorganisms and debris which may continue to irritate 
the periapex and cause pain in spite of proper filling of the principal 
canal. Periapical surgery is indicated in such cases.[8]

AGE CHANGES AT APEX

The distance present between structures at the root apex and the 
changes that may occur over time are important to be considered 
while working in this area. Aging effects and environmental 
conditions are the two major factors which are responsible for the 
histological changes that lead to the changes in the morphology.[9]

Cementum is deposited at the apex during the entire life of 
tooth vitality, which is accountable for the change in the location 
of the foramen. Hence, our main aim clinically is to locate this 
deviated foramen and estimate the precise length up to which 

obturation should be done. Apex locator, to a very large extent, 
helps in this process but the thickening of the apical cementum 
makes it difficult to get precise estimation of the working length in 
the first attempt and thus also increases the time required in the age 
group that is above 25 years.[10]

RADIOGRAPHIC ASSESSMENT OF APICAL THIRD

Good radiographs serve as the “eye” of the dentist during diagnosis, 
treatment, and recall. Accurate periapical radiograph is necessary 
for proper diagnosis and to know about the presence, extent, and 
severity of periapical pathology, if any. The paralleling technique is 
mostly used for radiography.[11]

The lateral canals, accessory canals, and other anatomic 
aberrations cannot be easily identified. The clinician should have 
sound knowledge about these anatomic variations. Clinically 
also, we should examine carefully for extra canals by probing the 
potential area using a sharp pointer or an endodontic explorer. 
Radiographically, we can assess and sometimes identify the 
anatomic variations.
1. When the radiograph shows that the root canal shadow suddenly 

stops in the radicular region, it can safely be assumed that it has 
bifurcated or trifurcated into finer diameter tributaries at that 
point. To confirm this dichotomy, a second radiograph may be 
exposed from a mesial angulation of 10–30°. This diagnostic 
clue as pointed out by Slowey, called the “Fast Break,” is usually 
seen in maxillary first premolars.

2. Clinician should suspect an extra root canal whenever the 
outline of the root is unclear, or has an unusual contour, or 
strays in any way from the expected radiographic appearance.

3. It is imperative that radiographs should be taken, from 
minimum two angulations before attempting endodontic 
treatment. Angled views of teeth can better reveal the anatomic 
variances. Mesial angulation technique is used for identifying 
two canals wherein the lingual root always appears mesially on 
the film (same lingual opposite buccal rule).[12]

4. The radiograph also gives several clues to anatomic aberration: 
Lateral radiolucency indicates the presence of lateral or 
accessory canals, an abrupt ending of a large canal signifies 
a bifurcation, a knob-like image indicates an apex that curves 
toward or away from the X-ay beam (Bull’s eye), multiple 
vertical lines indicate thin root which may be hourglass 
shaped in cross-section, hence susceptible to strip or lateral 
perforations�

5. A second canal may be suspected if an extra dark line is evident 
in the coronal third of the root, running parallel to the test file 
in the radiograph. This is particularly helpful in detecting the 
fourth canal in the mesiobuccal root of the maxillary first molars 
and the distal roots of the mandibular first molars.

6. Knowledge of normal root curvatures may be quite helpful in 
interpretation of the radiographs. For example, palatal roots of 
permanent maxillary molars often have sharp apical curvatures 
toward the buccal side.[12]
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PREPARATION OF APICAL THIRD

The paramount objective of root canal therapy is to minimize the 
number of microorganisms and pathologic debris in root canals for 
the prevention or treatment of apical periodontitis.[13]

Length determination

The first step in the apical preparation is the location of the 
foramen in the root apex. Although a radiographic assessment 
with a measured endodontic instrument in the canal is an accepted 
procedure for the determination of the tooth length, measurements 
using electronic instruments are becoming increasingly popular.

Determination of the working length is an essential step in 
obtaining the hermetic seal as wrong estimation could either lead 
to an enlarged foramen resulting in
i) Periapical irritation,
ii) Possible weeping of the canal, and
iii) Loss of control during obturation, or lead to preparation short 

of foramen with the resultant ledge formation and accumulation 
of dentin debris�[13]

Instruments and instrumentation

Time spent on the proper preparation of the apical portion 
greatly simplifies the subsequent canal preparation. Two general 
principles to be adhered to, while preparing the apical third, are – 
the maintenance of the spatial integrity of the foramen and smooth 
shaping of the original course of the canal.

Careful selection of instruments and special manipulative 
techniques are essential requirements for a successful preparation 
of apical zone.[14]

Flexible files are preferred over stiffer varieties since they may 
change the course of the canal, form a ledge or transport the 
foramen by ripping. D-type files (produced from rhombus blanks) 
are more flexible than regular K-type files (produced from square 
blanks) in size no: 30 and above. The new K-type file (triangular 
cross sections) is more flexible than H-file.[15]

Methods of preparation

Preparation design has an influence on the final seal. Step back or 
flaring type of preparation of the apex is found to be advantageous 
over the conventional method. Flared preparation provides a 
cleaner environment, better receptacle for the obturating material, 
and a stronger apical dentin matrix. Chances of apical ripping and 
shifting the foramen are less with step-back technique.[15]

Irrigation

A strict rule to follow is to irrigate the canal copiously between 
each instrumentation. It facilitates the removal of dentin shavings 
and maintains the cutting efficiency of the instruments by relieving 
clogging. Once the dentin mud settles at the apical level, it 
becomes difficult to be dislodged. Since 1955, Grossman (1982) 
has advocated the alternate use of 5% NaOCl with 3% hydrogen 
peroxide. The effervescence obtained on using hydrogen peroxide, 
would bring the shavings to surface.[16]

Sonic and ultrasonic irrigation

In recent years, new innovations have been developed and brought 
to market in an attempt to more effectively reduce the microbial 
load in the root canal space. One such item is the Endo Activator 
(EA). The EA is a handheld portable device that agitates solutions 
sonically and can be fitted with three types of disposable polymer 
tips of different sizes at different speeds; 2000–10,000 cycles/min. 
The manufacturer recommendations are to activate irrigation 
solution used for 30 s as a final rinse.

There are two types of ultrasonic irrigation systems. The 
first one being simultaneous use of ultrasonic irrigation and 
instrumentation. The second being passive ultrasonic irrigation 
that works without any simultaneous instrumentation.[15]

Obturation

Sealing is done to eliminate all the portals of entry from the root canal into the 
adjacent periodontal tissues through which exudates, bacteria or their toxins 
might pass, and to make the environment favorable for healing.

ENDODONTIC SURGERY

Orthograde RCT has always been the first line of treatment in the 
management of apical periodontitis and has reported a success rate 
of up to 85%. Surgical endodontic treatment must be considered 
only when the non-surgical approach is not possible or when the 
non-surgical treatment has failed. An endodontic surgery may 
involve root-end resection, apical curettage, and root-end filling.[17]

With the use of microscope and microinstruments, endodontic 
surgery has evolved into endodontic microsurgery over the 
past few decades. The microscope provides magnification and 
illumination allowing the optimal visualization of surgical field. 
Microinstruments provide conservative preparation of the root end 
and precise root-end fillings. It is no longer considered admissible 
to perform endodontic surgery without the use of magnification.[16]

Indications and contraindications to endodontic surgery

Endodontic Surgery has to be considered in any of the following 
situations:
1. Persistence of periradicular disease in an endodontically treated 

tooth where orthograde retreatment has failed or cannot be 
performed;

2. A biopsy is needed;
3. When perforation, internal or external root resorption, or root 

fracture are doubted and need direct visualization;
4. Root amputation or hemisection.[1]7

Absolute contraindications endodontic surgery are as follows:
1. Recent myocardial infarction or cerebrovascular accident, 

intravenous bisphosphonate use, immunosuppression, 
bleeding disorders, a history of radiotherapy to the oral cavity, 
psychological health issues, and any debilitating illness.

2. Local anatomical factors:
a. Poor access to the apical area;
b. Short sulcus depth and prominent frenal/muscle 

attachments;
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c. Proximity to surrounding structures: Maxillary sinus, 
mental nerve, or inferior alveolar nerve;

d. Severe periodontal disease or extensive loss of coronal tooth 
tissue�

3. Experience of the operator: Skill, training, and expertise of the 
surgeon have a huge impact on the success rates.

ROOT-END FILLING MATERIALS

The obturation and restoration of the tooth should seal the 
root canals both apically and coronally to prevent leakage and 
percolation of oral fluids and recontamination of disinfected canals, 
are the obligatory requirements of the RCT. To save the tooth, 
apicoectomy with retrograde obturation is a familiar procedure 
in endodontics, when all the efforts for the successful orthograde 
endodontic therapy have failed.

IDEAL REQUIREMENTS OF A ROOT-END FILLING 
MATERIAL ARE

It should-
1. Adhere and adapt to the walls of the root canals
2. Prevent effusion of microorganisms and their products into the 

periradicular tissues
3. Be biocompatible
4. Be non-resorbable
5. Be unaltered by moisture
6. Be  easy to manipulate and place
7. Have good radiopacity
8. Possess anti-caries activity
9. Be non-toxix and dimensionally stable
10. Not cause paresthesia
11. Not cause any pigmentation
12. Not corrode or be electrochemically active
13. Have bactericidal or bacteriostatic effect
14. Stimulate cementogenesis
15. Be well tolerated by periradicular tissues with no inflammatory 

reactions.[18]

There are many root-end filling materials but none fulfills all the 
properties for an ideal retrograde filling.

Amalgam has been the first material of choice for a root-end 
filling for many years. Other metals such as gold foil, titanium 
screws, and gallium alloy and cements such as glass ionomers, 
super EBA, IRM (zinc oxide-eugenol cements), carboxylate 
cements, zinc phosphate cements, calcium phosphate cement, 
Diaket, mineral trioxide aggregate, composite resins, and gutta-
percha are also widely used.[18]

CONCLUSION

The apical part of the root includes several landmarks including the 
AC, AF, and CDJ. Attaining an optimum working length is a pre-
requisite for favorable RCT outcome.[1]

The main aim of the clinician should be to preserve as 
much tooth structure as possible without any compromise in 
disinfection and eradication of bacteria from the root canals. To 
achieve this goal, endodontists have developed new techniques, 
materials, and instruments. Practitioners can execute better 
with amplified illumination and magnification. Both the quality 
and biocompatibility of apical seals have been improved with 
advancements in the root canal filling materials. Along with these 
advances, the art and science of endodontic surgery has improved 
the chances of saving a tooth which was earlier considered for 
extraction.[19]
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INTRODUCTION

The first lasers were developed in 1964 and, almost immediately, 
it became evident that it was a novel discovery. The evolution of 
the use of lasers in medicine occurred initially within the fields 
of ophthalmology, dermatology, and general surgery.[1] The 
presentation of lasers in endodontics has radically improved the 
viability and achievement pace of root waterway treatment. Lasers 
give more noteworthy availability to already inaccessible parts of 
the canal because of their better infiltration into dentinal tissues.[2]

The laser light, when decreased in its energy yield to a low level, 
can be utilized for mending of tissue and fix, cutting in a medical 
procedure, contracting tumors, unblocking impeded arteries, 
destroying contaminations, and other remedial purposes.[3]

Low-level laser may also be implemented for treating dentinal 
hypersensitivity. It works by biostimulation because of the increase 
in production of mitochondrial adenosine triphosphate (ATP), 
increasing the threshold of the free nerve endings, providing an 
analgesic effect.[3]

Hard tissue lasers were developed in the 1990s. These hard tissue 
erbium lasers can plane enamel, dentin, caries, cementum, and bone 
alongside cutting delicate tissue. The capacity of hard tissue lasers to 
diminish the vibrations, the perceptible cry of drills, microfractures, 
and the inconvenience that numerous patients dread is noteworthy 
when compared to airotors.[1]

Laser and physics behind it

Laser works by two fundamental cycles: Absorption and emission. 
At the point, when a particle retains a photon, this energy elevates an 
electron to a more lively state. While producing a photon, an atom 
ousts energy. A third and equally important process for atomic systems 
needs to be considered: The stimulated emission. If a molecule is in 

an excited state, it is not in a stable condition and the molecule will 
eventually return to its fundamental state. The amount of time that 
the system stays in the excited state is called the “lifetime” of the 
excited state. In invigorated emission, if a photon “passes close by” an 
energized atom, it can actuate an electrical irritation (this fills in as a 
“seed”) that animates the framework to radiate an indistinguishable 
photon. The animated photon is known as the “twin” of the seed 
photon. The two of them have a similar energy; hence, their 
frequencies and wavelengths are indistinguishable and they leave 
the nuclear framework with a similar course and they move as one in 
space. In the event that the conditions are right, every one of the two 
coming about photons from the animated discharge will disturb other 
energized molecules, advancing more invigorated emissions. So then, 
there is a chain of invigorated emissions. These stimulated emissions 
are subsequently amplified, and this amplification of the stimulated 
emission is what results in laser light generation�[4]

HIGH-POWER LASERS AND THEIR INTERACTION WITH 
BIOLOGICAL TISSUES

High-power lasers are the ones that give rise to an intensity equal 
to or higher than 1 W/cm2; these lasers increase tissue temperature 
by 1°C or more and cause coagulation, cutting, vaporization, or 
ablation of tissues�[4-6]

The interaction of laser light with biological tissues results in the 
either of these phenomenon’s: Reflection, scattering, absorption, 
and transmission�[4-6]

ABSTRACT

Lasers are an up and coming technology in the field of dentistry. Various studies are being conducted in vitro as well as 
in vivo to study the effects and benefits of lasers for various dental procedures including endodontic disinfection, bleaching, 
apicocectomy, caries removal, and soft-tissue surgeries. This article highlights the working and mechanism of action of laser 
and its use in various fields of dentistry.
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Effects on soft tissues

An increase of about 5°C is enough to cause changes in bonds 
and to alter the cell walls, and there is a linear relation between 
temperature and the tissue changes [Table 1].[4-6]

Effects on hard tissues

The tooth is made out of enamel, dentin, mash, and cementum, 
and the principle constituent is hydroxyapatite.[7,8] Dentin and 
cementum have a higher water and natural compound rate 
contrasted with enamel and are in this manner more helpless to 
heat retention than enamel�[9]

Because of the creation of hard tissues, lasers that emanate in 
the infrared area, such as CO2 (9600 nm), Er: YAG (2940 nm), 
and Er,Cr: YSGG (2780 nm), are the best contender for cutting 
enamel, dentin, and bone�[10,11]

Erbium lasers cut dental hard tissues by a process called thermal 
ablation. This mechanism is also called as explosive tissue removal 
that is water mediated. This occurs as the aftereffect of the quick 
warming of the sub-surface water present underneath the hard 
tissue framework that consequently assimilates infrared laser light. 
The warming of these water particles expands their sub-atomic 
vibration and therefore the sub-surface pressure. At last, a “blast” 
of tissue brings about the removal of tooth material.[10,11]

LOW-LEVEL LASER THERAPY

At the point, when lasers illuminate the tissues, energy is dispersed 
through the living framework and this energy should be consumed 
by the tissues to get wanted outcomes. The essential systems 
of low-level laser treatment are not actually known, considers 
recommend that it can keep away from death and increment cell 
expansion and motility.[12]

What’s more, expanded use of ATP,[13] expanded cell membrane 
openness to Ca2+, regulation of development components and 
cytokines, incitement of cell separation and expansion, prompted 
blend and redesigning of collagen, expanded rigidity, angiogenesis, 
and help with discomfort, have been accounted for.

SAFE USE OF LASER TECHNOLOGY

ANVISA,[14] through resolution 2/2010, regulates “the 
management of health technologies used in the provision of health 
services, to ensure their traceability, quality, efficiency, effectiveness 
and security, and, where applicable, performance, from their entry 

into the healthcare facility to their final destination, including the 
planning of physical, human, and material resources, as well as 
professionals involved in these proceedings”.
• The laser must only be used within a controlled environment
• Care ought to be taken to keep away from unexpected specular 

reflections
• The laser bar optical way should end in the objective region, 

utilizing a diffuse material
• Eye assurance is required if there is any likelihood that the beam 

could be seen, straightforwardly or in a roundabout way, from a 
distance of under 13 cm

• A normalized cautioning sign ought to be fixed at the 
passageways to the controlled region instructing the presence 
with respect to laser light

• The beam directions should be protected at whatever point 
doable

• If potential lasers should be worked by controller
• Ambient lighting ought to be expanded when eye security 

weakens apparent light, utilizing light hued divider surfaces and 
diffuse lighting, and staying away from specular reflection

• If plausible, the bar and target region ought to be encased in a 
material obscure to the frequency of the laser

• Wherever potential screens ought to be utilized to lessen the 
beam reflection directions.

LASERS IN CONSERVATIVE DENTISTRY

The erbium lasers (Er: YAG and Er,Cr: YSGG) eliminate finish 
and dentin through a cycle called thermomechanical removal.[15,16] 
In this cycle, the laser energy is consumed by the water beneath the 
surface that is ensured by the hard tissue lattice, and this rapidly 
prompts “miniature blasts” that eliminate the mineralized tissue. 
The best piece of the energy is consumed by the removal cycle and 
just a little division may warm the nearby tissues.[17,18]

Table 1: Effect of temperature on soft tissues
Temperature Primary effect Secondary effect
37 None None 

42 Tissue heating Destruction of some chemical bonds; 
changes in cellular membranes; 
necrosis of small areas

50 Reduction of 
enzymatic activity

Ablation of cells

60 Tissue denaturation Coagulation, necrosis, bleaching of 
tissue

80 Changes in 
permeability of 
membranes

Destruction of chemical bond

100 Cutting, 
vaporization

Thermal decomposition

150 Carbonization Darkening of the tissue (this can be 
avoided by the use of a coolant)

400 Melting Fast incision
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The impacts of laser illumination on mineralized tissues differ 
as per the synthesis of the tissue and the amount of water. The high 
amount of water inside the carious tissues builds the connection of 
the laser with the objective tissue, prompting a specific evacuation 
of carious tissue which brings about a more moderate cavity that 
follows the standards of minimal intervention dentistry.[18]

There are many benefits of using laser irradiation for cavity 
preparation instead of a high-speed drill.

The benefits are:
•	 Viability in selective caries removal and pit preparation[19,20]

•	 Great acknowledgment by the patients because of the shortfall 
of clamor and vibration, adding to a less agonizing/more 
agreeable treatment[19]

•	 In a few cases, there is no requirement for sedation[21]

•	 Bacterial reduction[22]

•	 Effects can be produced in the tissue fundamental the tissue 
being illuminated: These impacts are like those instigated by 
low force lasers – biomodulation and analgesia.[23]

MANAGEMENT OF NON-CARIOUS CERVICAL LESIONS

According to Eccles in 1982, tooth surface loss or tooth wear 
refers to the pathological loss of tooth tissue by a disease process 
other than dental caries. It is a term used to explain the combined 
processes of erosion, attrition, and abrasion.[24]

Various studies evaluating the impact of CO2 laser irradiation 
on their effect on enamel resistance to erosion elicited positive 
results�[25]

Desensitization with laser innovation relies on the kind of 
hardware utilized. Low-power lasers, which act by biomodulating 
cell reactions, will advance a decrease in torment levels by 
depolarizing nerve strands and the arrangement of tertiary dentin.[26]

DENTAL BLEACHING WITH LEDS AND LASERS

H2O2 is the bleaching agent used in all different types of bleaching 
methods and diffuses through the organic matrix of the enamel. 
During this cycle, the oxidizing agent responds with the natural 
material in the spaces between the crystals of the enamel and 
follows-up on the organic matrix of the dentin.[27] LEDs create least 
temperature increment that does not harm the pulpal tissue, as 
they just actuate the bleaching gel and not the dental structure.[28] 
Bleaching separates the larger particles of the shade that retains 
light and subsequently obscure teeth. During this cycle, more 
modest atoms are framed, which mirror light and have a bleaching 
effect, and consequently lessening the darkness of the shading.[29]

LASERS IN ENDODONTICS

The main goal of a successful endodontic therapy is to achieve 
complete disinfection of the root canal and periapical region.

The amalgamation of endodontic treatment and antimicrobial 
photodynamic therapy is a novel technique which includes a non-
toxic photosensitizer (PS) and a harmless visible light source.[30]

These energized PSs react with the nascent oxygen to produce 
a species of reactive oxygen, which cause the death and injury of 
organisms�[31]

LASERS FOR APICOECTOMY

Various examinations have utilized various frequencies and power 
settings in root canal sanitization: The CO2 laser, Nd: YAG laser 
(1064 nm), high-power diode laser (810 nm), Er: YAG laser 
(2940 nm), and Nd: YAP laser (1340 nm), all show stamped 
bactericidal effect.[32,33]. High-power lasers, if utilized properly and 
at right setting for the objective tissue, lessen dentin porousness, 
permit preparation of cavity without vibration, and help with 
cleaning canal during instrumentation.[34,35]

TREATMENT OF THE PULP CHAMBER FLOOR

The furcation area has shown a higher pervasiveness of furcal 
channels in molars that prompt a correspondence of infectious 
by products of the pulp with the radicular area and periodontal 
tissues�[36] Irradiation of the pulp chamber floor and resulting use 
of cyanoacrylate in vitro tests showed a huge decrease in dentin 
permeability. This ended up being an exceptionally helpful 
methodology for keeping up sterilization around here.[37]

CONCLUSION

With the new developments in the field of dentistry happening 
almost every day, it is very important to know the mechanism, the 
advantages, disadvantages, and effects of the new technologies 
coming up.

Even though laser is a promising technology, it is not time tested. 
It may come up with unforeseen consequences. The available 
literature and clinical studies clearly suggest that there is still a long 
way to go to achieve mastery over the procedures and techniques. 
Most of the studies and experiments carried out are in vitro studies 
and their effects on human tissues are still not known. Hence, it is 
imperative to understand the pathophysiology of various clinical 
situations and their biological response and consequences of laser 
therapy on different tissues.

The ultimate success may also depend on easy availability and 
affordability by population at large as well as the available clinical 
expertise.
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Endodontic Management of Type V Canal Configuration in Palatal Root of 
Maxillary First Molar: A Case Report

Priya Mishra, Saummya Singh, Chandra Vijay Singh, Rashmi Bansal, Yesha Yadav

Department of Conservative Dentistry and Endodontics, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India

INTRODUCTION

Human molars present with relatively high anatomic variations 
and abnormalities with respect to number of roots and root 
canals.[1] The frequency of a maxillary first molar with two roots 
or two palatal canals is very low, 3.9 and 1%, respectively.[2] A brief 
review of recent case reports of extra palatal canals in maxillary first 
molars is presented in Table 1.

Thews et al. (1979) reported two cases of atypical variations of 
the root canal system in the palatal root of maxillary first molars.[3] 
The first case had two distinct palatal roots with corresponding 
root canals; the second case had a single palatal root with two 
distinct root canal orifices and canals that appeared to terminate in 
a common apical foramen. Previous papers have reported cases of 
maxillary molars with a single palatal root containing two separate 
orifices and root canals.[4,5] The following clinical case is a report of 
a variation of the palatal root canal anatomy of a maxillary molar in 
which the palatal root contained one orifice, a bifurcated canal, and 
two foramina�[4]

CASE REPORT

A 29-year-old male patient reported to the Department of 
Conservative Dentistry and Endodontics, Institute of Dental 
Sciences Bareilly, Bareilly (Uttar Pradesh), with the chief complaint 
of sharp pain which occurred both spontaneous and on thermal 
stimulation specially to hot beverages and food in the upper right 
maxillary first molar after a few days of completion of root canal 
therapy. The patient’s medical history was non-contributory. 

Based on the chief complaint, possibility of missed canals was 
suspected. Radiographs taken from an angulation revealed a broad 
palatal root and a bifurcation at the apical third level of the root 
with two separate apical foramina suggestive of Vertucci type V 
canal configuration [Figure 1a]. Based on clinical and radiographic 
findings, a diagnosis was made and the treatment plan decided was 
to repeat the endodontic treatment of the same tooth.

The patient received local anesthesia with 2% lidocaine with 
1:100,000 epinephrine. A rubber dam was placed than all the filling 
was removed and the bifurcation in the palatal canal was negotiated. 
The working length was than reestablished using electronic apex 
locator and confirmed radiographically [Figure 1b]. Canal was 
instrumented up to No. 30 hand K-file. Master cone radiograph was 
taken [Figure 1c]. The palatal canal was obturated using 2% 30 no. 
gutta-percha cones up to the level of bifurcation and the remainder 
of the canal was filled with thermoplasticized gutta-percha (Backfill 
3D obturation technique) up to the canal orifice. Mesiobuccal and 
distobuccal canals were also obturated using gutta-percha cones 
(25/0.04%). A temporary seal was placed using cavity [Figure 1d]. 
In the second visit (after a week), the patient was asymptomatic. 
Temporary filling was removed and final restoration was done with 
composite [Figure 1e]. The tooth was asymptomatic after 1 year 
follow-up visit [Figure 1f and g].

ABSTRACT

Anatomical variations in the human teeth are not unusual. Among them, molars present high anatomical variations in relation to 
number of roots and root canals. Clinician while performing root canal therapy of molars must be aware of the rare anatomical 
variations which when treated cautiously will increase the long-term success of endodontic therapy. As the missed canals are 
the most common causes of failure of endodontic treatment, a thorough knowledge of anatomy of tooth and their roots is must. 
This case report is an example of careful evaluation and treatment of a missed bifurcation in palatal root of maxillary first 
molar.
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DISCUSSION

This paper highlights the unusual and rare anatomy of palatal 
root canal of maxillary first molar. The incidence of maxillary first 
molar with more than 1 palatal root and root canals is rare.[5] The 
present case report confirms the presence of a palatal canal with 
single orifice and the bifurcation of the root canal with two distinct 
foramina�[4,10] The location of canal orifices in this case was of 
usual occurrence which did not lead the clinician to suspect for 
further exploration. Moreover, the radiographs previously taken 
might not be interpreted in context to the presented scenario. 
The clinician should always look for the shape and size of the 
roots and radiographs with different angulations helps revealing 
the anatomy if one suspects it unusual. Although radiographs 
produce only a two-dimensional image, three-dimensional 
imaging such as Denta Scan or cone-beam computed tomography 
can be of clinical value for diagnosing such anatomical variations 
in the tooth�[8] The sequence of treatment and the prognosis for 
molars with bifurcated palatal canals should be considered to 

be the same as those for any maxillary molar.[1] The undetected 
or missed canals are a major reason for failure of endodontic 
treatment�

CONCLUSION

Variation in the anatomy can occur in any tooth with no exception 
for maxillary first molars. Although the incidence of bifurcation of 
a palatal canal is very rare, it is important to take these variations 
into consideration during endodontic therapy of maxillary molars 
to ensure a long-term successful outcome.
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Correction of High Frenal Attachment in Improving Esthetics: A Case 
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INTRODUCTION

Increased esthetic concern in the young aged individuals has led 
to increased demand for aesthetic treatment modality with the 
sole intent of achieving perfect smile. The continuing presence of 
a diastema has been considered a major esthetic problem between 
the upper central incisors in adults.[1] Frenum contains muscle 
and connective tissue fibers which attach the lip and cheek to the 
alveolar mucosa, gingiva, and the underlying periosteum.[2]

Placek et al. classified the frenum in 1974[3] he classified them 
depending on the extension of attachment of fibers:
1. Mucosal – fibers which are inserted to the mucogingival 

junction
2. Gingival – fibers those are inserted in attached gingiva
3. Papillary – fibers those are extended into interdental papilla
4. Papilla penetrating – fibers that penetrate the palatine papillae 

crossing the alveolar process.
Clinically and pathologically, papillary penetrating and 

papillary frenum are considered as atypical and associated with loss 
of papilla, apical shift of gingiva, and spacing between anterior and 
plaque formation.[4] Detection of abnormal frenum can be done 
visually by applying tension over the frenum to see the blanching 
which is produced due to ischemia in the region.[5]

MATERIALS AND METHODS

The surgical techniques in this study were undertaken at 
Institute of Dental Sciences, Bareilly. The subjects underwent 

frenectomy for periodontal or orthodontic reasons. A frenum 
was careful diagnosed atypical, when it was unusually broad or 
there was no apparent attached gingivain the midline [Figure 1]� 
Theconventional surgical approach was advocated in the midline 
diastema cases with anaberrant frenum.

The area was anaesthetized, using 2% lignocaine with 
1:80000adrenaline. The frenum was engaged with a hemostatwhich 
was inserted into the depth of the vestibule [Figure 2] and incisions 
wereplaced on the upper and the under surface of the hemostat until 
thehemostat was free. The triangular resected portion of the frenum 
withthe hemostat was removed. A blunt dissection was done to 
relievethe fibrous attachment [Figure 3]. The edges of the diamond 
shapedwound were sutured using black silk with interrupted sutures 
[Figure 4]. The area was covered with a periodontal pack. The 
packand the sutures were removed 1 week post-operatively [Figure 5].

The classical technique of frenectomy was advocated by Archer 
(1961) and Kruger[6] (1964). This approach was introduced to 
treat aberrant frenum which is connecting link of fiber attachment 
between orbicularis oris with the palatine papilla.[2]

Researchers have also advocated electrosurgery and CO2 
lasers for frenectomy, due to the efficacy of an electrocautery 
probe in treating safely without post-operative complications and 
bleeding�[7]

ABSTRACT

Introduction: Labial frenum of maxillae is capable of creating recession and diastema disturbing esthetics. Frenectomy 
was first proposed, later, a number of variations have been established to resolve the problem caused by an abnormal labial 
frenum. Apart from their advantages, conventional scalpel technique has some drawbacks as compared to electrocautery and 
lasers. Material and Methods: Conventional scalpel technique was used for frenectomy procedure, clinical parameters were 
assessed at baseline, 1 week, and 1 month. Results: There was similar improvement at both the given point of time, that is, at 
1 week and 1 month postoperatively. Conclusion: This case series showed equivalent clinical results for both the cases treated 
with conventional frenectomy procedure.

Key words: Diastema, frenectomy, frenum, papillary attachment, recession
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Traditional procedure of frenectomy was first advocated,[2] 
a number of alterations of the various surgical procedures such 
as Miller’s technique,[6,8] V-Y plasty,[9] and Z-plasty[10] have been 
established to solve the problems which are caused by an atypical 
labial frenum. Miller in 1985 advocated the Miller’s technique.[11]

Z-plasty is designated when there is hypertrophy of the frenum, 
which is associated with an interincisor diastema, and when the 
lateral incisors have appeared without causing the diastema to 
disappear and also in cases of a short vestibule.[9] V-Y plasty was 
employed in a case of a papillary type of frenal attachment.[10]

CASE REPORT

Case 1

A 35-year-old female patient was referred to the department of 
Periodontology and Implantology for an abnormal maxillary 
frenum. The patient was well aware and concerned about the 
abnormal attachment of the frenum. Examination revealed a thick 
labial frenum of papillary type attachment.

DISCUSSION

Midline diastema, gingival recession, and talking glitches are the 
most common pathological conditions seen as a result of abnormal 

Figure 2: Intra-operative photograph with hemostat

 Figure 1: Pre-operative photograph showing high frenum

Figure 4: Flap secured with interrupted sutures

Figure 3: Intra-operative photograph with incisions creating diamond 
shaped surgical site

Figure 5: 10 days follow up
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high frenum attachment. Excision of high frenal attachment to 
the underlying alveolar process is done for the correction of these 
conditions.[2]

Various techniques for frenectomy are presented which can be 
performed such as conventional scalpel technique, electrocautery, 
or lasers. These techniques are conservative and precise to achieve 
more functional and esthetic results. Lasers have manifested 
the commencement of their use in soft-tissue management, if 
we compare the expense of electrosurgery with laser, then the 
least expensive diode laser is costly than electrocautery. Despite 
various novel techniques which have been introduced, classical 
(conventional) technique is still the most widely used technique.[12]

In the era of periodontal plastic surgery, several techniques 
are being employed frequently with an aim of providing more 
traditional and accurate approach to the treatment. Treatment 
of aberrant frenum is emphasized due to the fact that it is one of 
the major etiologic factors for midline diastema. Frenectomy or 
frenotomy is two surgical procedures which can be carried out 
to correct the high frenal attachment. The conventional scalpel 
technique is a viable alternative in soft-tissue surgery.[13]

If we compare the healing pattern of laser wounds and scalpel, 
the laser wound healing was delayed after the 7th day and 1 month, 
scalpel technique wound healed uneventfully with statistically 
significant difference.[14]

Delayed healing which happened in laser and electrocautery 
can be accredited to damage produced by lateral heat. Due 
to unwanted heat production, lateral heat damage is the area 
of coagulation necrosis produced around the incision line.[14] 
These results were similar to the studies carried out by Buell and 
Schuller[15] and Kaur et al.[16]

CONCLUSION

On the basis of the given case report, it can be concluded that 
classical conventional scalpel technique is a widely followed 
procedure despite the various modifications which have been 
proposed for frenectomy as the predictability of the treatment 
outcome and healing is faster and certain than other techniques.

REFERENCES

1. Huang WJ, Creath CJ. The midline diastema: A  review on its
etiology and treatment. Pediatr Dent 1995;17:171-9.

2. Devishree SK, Shubhashini PV. Frenectomy: A  review with the
reports of surgical techniques. J Clin Diagn Res 2012;6:1587.

3. Mirko P, Miroslav S, Lubor M. Significance of the labial frenum
attachment in periodontal disease in man. Part 1. Classification
and epidemiology of the labial frenum attachment. J periodontol.
1974;45:891-4.

4. Dewel BF. The labial frenum, midline diastema and palatine
papilla: A clinical analysis. Dent Clin North Am 1996;40:175-184.

5. Diaz-Pizan ME, Lagravere MO, Villena R. Midline diastema
and frenum morphology in the primary dentition. J Dent Child
2006;26:11-4.

6. Archer WH. Oral surgery for a dental prosthesis. Oral Maxillofac
Surg 1975;33:135-210.

7. Puig JR, Lefebvre E, Landat F. The Z-plasty technique which was
applied to hypertrophy of the upper labial frenum. Rev Stomatol
Chir Maxillofac 1977;78:351-6.

8. Epstein SR. The frenectomy: A comparison of classic versus laser
technique. Pract Periodontics Aesthet Dent 1991;3:27-30.

9. Miller PD. Frenectomy, combined with a laterally positioned
pedicle graft-functional and esthetic considerations. J Periodontal 
1985;56:102-6.

10. Fiorotti RC, Bertolini MM, Nicola JH, Nicola EM. Early lingual
frenectomy assisted by CO2 laser helps prevention and treatment
of functional alterations caused by ankyloglossia. Int J Orofac
Myol 2004;30:64-71.

11. Patel RM, Varma S, Suragimath G, Abbayya K, Zope SA,
Kale V. Comparison of labial frenectomy procedure with
conventional surgical technique and diode laser. J Dent Lasers 
2015;9:94-8.

12. Goharkhay K, Moritz A, Wilder-Smith P, Schoop U, Kluger W,
Jakolitsch S, et al. Effects on oral soft tissue produced by a diode
laser in vitro. Lasers Surg Med 1999;25:401-6.

13. Buell BR, Schuller DE. Comparison of tensile strength in CO2 laser 
and scalpel skin incisions. Arch Otolaryngol 1983;109:465-7.

14. Kaur P, Dev YP, Kaushal S, Bhatia A, Vaid R, Sharma R. Management 
of the upper labial frenum: A comparison of conventional surgical 
and lasers on the basis of visual analogue scale on patient’s
perception. J Periodontal Med Clin Pract 2014;1:38-46.



44 Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 1 / Jan-Jun 2021

Recession Coverage using Coronally Advanced Flap (CAF) with Platelet-
Rich Fibrin (PRF): A Case Report

Satyaki Verma, Nidhi Pandey, Prerna Agarwal, R. G. Shiva Manjunath

Department of Periodontology and Implantology, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India

INTRODUCTION

Gingival recession (GR) is apical migration of the gingival margin 
relative to the cementoenamel junction (CEJ) characterized by 
the exposure of the root surface. GR leads to various complications 
including dentinal hypersensitivity, root caries, and poor esthetics. 
Several factors influence the development of marginal tissue 
recession including traumatic tooth brushing technique,[1] plaque-
induced inflammation, tooth alignment, restorative procedures, 
high muscle attachment, and frenal pull.[2] GR has been treated by 
several techniques so far for the coverage of isolated and multiple 
defects.[3]

In cases with adequate keratinized tissue, coronally advanced 
flap (CAF) is a predictable surgical procedure in the treatment of 
Miller’s Class I and II GR.[4] Platelet-rich fibrin (PRF) belongs to a 
new generation of platelet concentrate with simplified processing 
and without biochemical blood handling.[5] PRF is a platelet 
concentrate which aids in the enhancement of early wound healing 
and periodontal tissue regeneration�[6]

PRF is a polymerized matrix in which platelets, cytokines, 
leukocytes, and various growth factors are present. Due to 
these factors, PRF provides a supportive effect on the immune 
system, cell migration, and proliferation.[7,8] It has the capacity 
for regeneration of bone and also accelerates soft-tissue wound 
healing. The GR shown in this case report, was treated using 
autologous PRF membrane combined with CAF.

CASE REPORT

A 25-year-old male patient came to the Department of 
Periodontology and Implantology at Institute of Dental Sciences, 
Bareilly, with good general health complaining of sensitivity in 
upper front tooth region. During clinical examination, Miller’s 
Class-I GR was observed in relation to maxillary left premolar 
[Figure 1]. Adequate width of keratinized tissue was presented 
apical to GR on the facial aspect of the involved tooth.

Investigation

Proper medical history was taken for any systemic complication. 
Laboratory investigations including bleeding time, clotting time, 
and hemoglobin level were performed.

Pre-surgical Therapy

The patient underwent Phase-I periodontal therapy which 
included scaling and root planing 1 week before the surgery. 
A calibrated UNC-15 periodontal probe was used to record the 
baseline parameters. Recession depth was 2 mm, recession width 
was 4 mm, and keratinized tissue width (KTW) was 3 mm for the 
tooth�

ABSTRACT

Gingival recession (GR) is the most commonly seen problem in middle age and elderly population as well as periodontally 
affected individuals. GR leads to various complications including dentinal hypersensitivity, root caries, and poor esthetic. 
Many periodontal surgical procedures have been used for the treatment of GR but the most optimum outcomes are seen with 
coronally advanced flap (CAF). Various regenerative materials such as sub-epithelial connective tissue graft, free gingival 
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PRF Preparation

The PRF was prepared strictly in accordance with protocol 
established by Choukroun et al�[6]

•	 Intravenous blood was drawn before surgery from antecubital 
vein in 10 ml sterile tubes which were centrifuged at 3000 rpm 
for 10 min [Figure 2]

•	 After centrifugation, three distinct layers were observed in the 
tube [Figure 3]
• Top layer containing supernatant serum
• Middle layer containing the fibrin clot
• The red blood corpuscles were seen in the bottom layer.
The fibrin clot was taken out using sterile tweezers and was 

separated from the red blood corpuscle base using scissors and 
then placed in a sterile dappen dish. The fibrin clot was compressed 
using sterile gauze pieces to remove its serum content leading to 
the formation of a PRF membrane before its placement in the 
surgical area [Figure 4].

Surgical Procedure

Proper isolation of the surgical field was done. Operative site 
was anesthetized using 2% lignocaine with 1:80,000 adrenaline. 
Incisions were given by 15 no. blade.
•	 Mesial and distal vertical releasing incisions were made at line 

angles of the adjacent teeth and were coronally connected using 
horizontal intrasulcular incision

•	 A full thickness flap was raised till the level of mucogingival 
junction after the secondary incisions

•	 The base of the flap was undermined using a scalpel to raise 
a partial thickness flap so that the flap can be easily advanced 
coronally

•	 The papillae were deepithelialized and the PRF membrane was 
placed over the denuded root surface coronal to the CEJ and 
apically 2–3 mm beyond the bony margin

•	 The flap was then coronally advanced and sutured at 0.5–
1.0 mm coronal to CEJ. Suture was given with 4–0 non-
resorbable braided silk suture to secure it coronally.

Figure 2: Centrifugation machine

Figure  1: Class I gingival recession is present in the maxillary left 
premolar Figure  3: Platelet-rich fibrin prepared after taking 10 ml blood in 

sterile tubes

Figure 4: Prepared platelet-rich fibrin membrane
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Gentle pressure was applied against the flap for 2–3 min to 
secure a good adaptation. A periodontal dressing was applied to 
protect the surgical area for 14 days.

RESULTS

No post-operative complications were reported by the patient 
and uneventful healing was observed at the time of suture 
removal. After 3 months, recession was completely covered and 
KTW was 4 mm for the teeth. About 100% root coverage was 
noted [Figure 5].

DISCUSSION

GR now presents a major esthetic concern due to the increasing 
demand for cosmetic treatment. In our case report, complete 
root coverage was observed with esthetic correction and 
reduction of hypersensitivity which were in accordance with 
Chambrone et al., 2012.[9] The present case report aimed at 
treating Miller’s Class-I GR. Various surgical procedures are 
available for the treatment of recession defects such as pedicle 
soft-tissue grafts, free soft tissue grafts, or combinations. 
According to literature, the CAF has been shown to provide 
better results for covering exposed root surface over other 
surgical procedures.

The results of the present study reported that CAF with 
PRF membrane was effective in coverage of isolated GR 
defects. The previous studies done by Padma et al. (2013) 
showed 70% mean root coverage at 3 months and 100% RC at 
6 months postoperatively. These results are comparable to the 
results of our study. Therefore, CAF along with PRF showed 
promising results in correction of GRs.[10-12] Various other 
factors can also determine treatment outcome which include 
root prominence, tooth position, vestibular depth, high frenal 
pull, gingival biotype, as well as tooth brushing technique. 

Thus, proper diagnosis and examination of the recession site is 
very important for better treatment outcome.

CONCLUSION

CAF is safe and effective technique for treating Miller’s class I GR 
defects, as there is no need to create second surgical site to obtain 
a graft. It has been observed by several studies that the gingival 
biotype of the defect site also improves from thin to thick after PRF 
placement with CAF. Further randomized controlled trials are 
needed to ensure the promising results observed for the treatment 
of Miller’s class I gingival recession
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Self-Ligating Brackets: A Case Report
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INTRODUCTION

Brackets act as vehicle for communicating the orthodontic 
forces to the teeth and occupy a central place in orthodontic 
armamentarium. The conventional brackets use ligatures and 
modules to attach the arch wire to the teeth which increase the 
patient discomfort, chairside time, difficulty in maintaining oral 
hygiene, and also generation of frictional forces at the bracket-wire 
interface. These frictional forces prevent the attainment of optimal 
force levels required for sliding a tooth and approximately 50% of 
force is used in overcoming friction.[1]

Due to the limitations of conventional brackets, self-ligating 
brackets (SLBs) were introduced commercially and have acquired 
popularity. These SLBs utilize a clip to maintain the arch wire in 
the slot�[2] They can be broadly subdivided into active SLBs and 
passive SLBs where the former one forcefully seats the arch wire in 
the bracket slot.[3]

Active SLBs possess a clip which encroach the slot from the 
labial aspect and reduces the slot size, thereby applying active force 
on the arch wire. On the other hand, passive SLBs have slide that 
opens and closes vertically and creates a passive labial surface. 
The force applied by passive SLB is lower than active SLB. The 
philosophy behind SLBs is application of force just enough to 
initiate tooth movement without occlusion of underlying blood 
vessels and allowing the interaction and transportation of cells and 
biochemical mediators which are required for tooth movement.[4] 
When low forces are applied, the posterior region is expanded by 
the pressure from the tongue and anterior movement of incisors is 
restricted by the action of lips.[5,6]

Damon raised another possibility that would involve the passive 
expansion of the arches by means of tooth movement in the buccal 

direction, due to the freedom of the wires in the slots which would 
slide in the posterior direction as the crowding is being solved and 
thus reduce the effect of incisor flaring. In cases with completed 
facial growth and negative discrepancy, and the extraction could 
greatly harm the patient profile, this possibility would present itself 
as a big advantage for orthodontic treatment.[7]

Many advantages that SLBs offer above conventional bracket 
systems include reduced friction between the arch wire and the 
brackets, full arch wire engagement, greater arch expansion, less incisor 
proclination, faster alignment and space closure,[1] reduced chairside 
time, increased patient comfort, improved oral hygiene, and shorter 
treatment time. Another added advantage of SLBs is mild-to-moderate 
crowding cases can also be corrected using non-extraction approach.4

CASE REPORT

A 13-year-old pubertal male patient reported to the department 
of orthodontics and dentofacial orthopedics with complaint of 
irregularly placed teeth.

Diagnosis

On extraoral examination, the head was mesocephalic and the face 
was mesoprosopic. The profile was straight, with normal nasolabial 
angle, competent lips [Figure 1].

The intraoral examination [Figure 2] revealed Class I molar 
relationship bilaterally with Class I canine on the right side and 
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end on canine relation on the left side. Both the arches were 
asymmetrical. The incisors were proclined with 4 mm overjet and 
normal overbite. Moderate crowding was present in both maxillary 
and mandibular arches with Left lateral incisor in crossbite. The 
gingival status of the patient was healthy, with no abnormality in 
the temporomandibular joint of the patient�

Bilaterally unerupted third molars were seen radiographically. 
The cephalometric examination revealed Class I skeletal bases 
with retrognathic maxilla and mandible, reduced maxillary and 
mandibular length. The incisors were proclined with reduced 
interincisal angle.

The cast analysis revealed 5 mm of crowding in maxillary and 
3 mm in mandibular arch.

Treatment Objectives

•	 Correction of crowding in maxillary and mandibular arch
•	 Correction of crossbite
•	 Correction of inclination of incisors
•	 Attain stable cusp fossa relation

•	 Attain ideal overjet and overbite
•	 Attain Class I canine relationship
•	 Maintain Class I molar relationship.

Treatment Plan

The patient was concerned regarding the extraction of teeth with 
mild-to-moderate crowding in both the arches [Figure 3]. Hence, 
it was planned to be treated with non-extraction approach using 
Damon Clear system [Figure 4].

Treatment Progress

The treatment was started initially in the upper arch with bonding 
of Damon Clear system and ligation of 0.014” copper-nickel-
titanium arch wire for leveling and alignment of teeth. After this, 
the rectangular 0.014” × 0.025 and 0.018” × 0.025 wires were used 
in the maxillary arch. Then, 0.019” × 0.025” stainless steel wire was 
ligated and open coil spring was placed from the left central incisor 
to left canine with a piggyback wire to correct the instanding lateral 

Figure 1: (a-c) Pre-treatment extraoral photographs
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Figure 2: (a-e) Pre-treatment intraoral photographs
ed
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Figure 4: Damon Clear bracket
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incisor. Once the correction of crossbite was achieved, the lower 
arch was bonded which was followed by finishing and detailing to 
achieve root parallelism.

Treatment Results

The Pre and Post treatment cephalometric finding were compared 
[Table 1]. Post-treatment [Figures 5-7] satisfactory results were 
obtained with Class I canine and molar relationship bilaterally with 
ideal overjet and overbite.

DISCUSSION

The initial edgewise brackets are designed to move teeth to their 
desired location using bends in the arch wires. Later on, with the 
invention of the pre-adjusted edgewise brackets, tip and torque 
was incorporated in each individual bracket and once banding 
and bonding was done, arch wire was ligated in the brackets. 
Laboratory studies have indicated that rate of tooth movement 
be affected by friction between arch wire and bracket slots.[1,2]

It has been proposed that SLBs may have an influence on 
efficiency of the orthodontic alignment and sliding mechanics. 
This reduced friction may translate into a requirement for lower 
force levels to produce tooth movement. The SLB systems claim 
to produce more physiologically harmonious tooth movement 
without intervening the periodontal vascular supply, hence more 
potential for alveolar bone formation and greater amount of arch 
expansion, less proclination of anterior teeth, better anchorage 
conservation, less patient discomfort, and lesser need for 
extractions.[3-4]

Other claimed advantages include full and secure wire ligation, 
better sliding mechanics and possible anchorage conservation, 
decreased treatment time, longer treatment intervals with fewer 
appointments, chair time savings, less chairside assistance and 
improved ergonomics, better infection control, less patient 
discomfort, and improved oral hygiene. Many in vitro studies have 
investigated parameters such as frictional resistance and torque 
expression in self-ligating systems and have shown that less friction 
is generated with SLBs compared with conventional brackets in 
the laboratory and, therefore, less force is required to produce 

Figure 5: (a-c) Post-treatment extraoral photographs
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Figure  3: (a and b) Pre-treatment orthopantomogram and lateral 
cephalogram
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tooth movement.[4]

Studies done by Eberting et al�[8] and Harradine[9] found significantly 
decreased treatment times of 4–6 months and 4–7 lesser visits with 
SLBs as compared to conventional MBT bracket system.

Another striking feature of Damon system is use of light small 
diameter wire for leveling and aligning. In Damon low-force, 
low-friction system, not only these tissues are not overpowered 
but they also guide the teeth into physiological positions. These 
positions (hence the arch form) are determined by the balance of 
forces within the three tissue systems listed above. The brackets of 

the Damon SL system serve as mini-lip bumpers; especially in the 
leveling phases.

As stated by Bagden,[6] the tip of the system is to use light arch 
wire in passive SLB, giving great freedom for the wire inside the slot. 
With the friction and “binding” effect reduced, the teeth align more 
efficiently and with much less force than required for conventional 
brackets. It seems clear that a lateral expansion, with buccal 
movement of the premolars, molars, and to a lesser extent, of the 
canines, that provides space for leveling of initially crowded teeth, 
and most importantly, the alteration in intercanine dimension was 
as per the literature provides normal for a conventional treatment, 
with or without extraction. Moreover, the expansion was distributed 
throughout the dental arch, causing small buccal movement of all 
teeth, which together reached the space needed for leveling.[10]

A non-extraction approach with conventional appliance in 
treatment of such case would have resulted in excessive proclination 
of incisors and buccal tipping of posterior teeth but with Damon 
self-ligating system, tooth alignment resulted in lesser incisor 
proclination and less labial protrusion than might be expected 
with non-extraction conventional approach.[11] Furthermore, the 
total treatment time with Damon appliance in this case is only 
15 months which is much reduced as compared to conventional 
appliance and this is in accordance with the observation made by 
Eberting et al�[8] and Harridine.[9]

CONCLUSION

Proper treatment plan that based on sound diagnosis is the key for 
success and stable orthodontic treatment results. In the present 
case, application of light, controlled forces along with Damon SLBs 
resulted in significant improvement in the occlusal relationship as 
well as in the patient’s dental and facial esthetics.
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