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ABSTRACT

Promoting a peaceful environmental place to sleep in the hospital is very complicated and challenging. Even
though a patient may try to sleep in the hospital, it may not be refreshing or restorative because of the following
factors like environmental, physiological and psychological. These factors can work concomitantly, making sleep
virtually impossible for some patients. Nurses can help their patients by understanding what influences their
disturbing sleep patterns. The aim of the study is to know the factors that affect the quality of sleep in hospitalised
patients. A cross- sectional questionnaire study was conducted among 100 hospitalised patients of Saveetha
Dental College. Their answers were compared with the Farsi Pittsburgh sleep index and graphs have been plotted.
Inclusion criteria: Selection criteria includes age greater than or equal to 18 years and completely conscious patients,
patients hospitalized for more than two weeks. Exclusion criteria: Recently hospitalized patients , patients who
received hypnotics or sedative drug over the last 24 h, history of any major organ failure that may be associated
with impaired conscious level and patients with sleep apnea were excluded.Statistical analysis was done using
the SPSS software version 22. Descriptive statistics were expressed by means of frequency and percentage. Chi-
square tests were used to find the association between the variables.We found that environmental factors affect
the quality of sleep by 40% of the study population , Physiological factors affect 30% of the study population and
Psychological factors affect the remaining 30% of the study group.The environmental and physiological factors
have more influence on the disturbed sleep pattern on hospitalized patients. The proper preventive measures must
be taken to improve the sleep quality.

KEY WORDS: PHYSIOLOGICAL, ENVIRONMENTAL, SLEEP, DISTURBANCE, PSYCHOLOGICAL.
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Sleep is an unconscious state in which the person
can be woken by any stimuli(Junior et al., 2014).
Electroencephalogram (EEG) monitoring shows that there
are five distinct stages of sleep, which can be subdivided
into two groups — non-rapid eye movement (NREM)
sleep and rapid eye movement (REM) sleep. The first
group, NREM sleep, has four stages, and the second, REM
sleep, has only one stage. In the former, eye movement
is virtually non- existent whereas in the latter the eyes
move rapidly under closed eyelids NREM sleep as ‘an idle
brain in a very relaxed body’ and REM sleep is ‘a brain
that appears wide awake in a virtually paralysed body’.
During NREM sleep, breathing and heart rate decrease,
muscles relax, and the brain’s metabolic rate is reduced
by 25-30%. Whereas in REM sleep heart rate increases,
the brain’s metabolic rate is similar to being awake,
and muscles, with the exception of smooth muscles,
diaphragm, heart and eye muscles, are in a state of near
paralysis (Whitehead, 1976).

Sleep is a cyclical process that is composed of five
alternating and mutually different stages or phases.
Due to the presence or lack of rapid eyes movement
and changes in other variables such as muscle tension
and cardiorespiratory pattern there will be change
in the pattern of brain waves (Knutson et al., 2007).
Sleep is important for humans and it’s alteration in
quality and quantity can affect the physical well being
and health of the individual (Tranmer et al., 2003).
Sleeplessness leads to copious negative cognitive,
metabolic, autonomic and hormonal changes(Shenoy and
Brundha, 2016)that leads to profound physical effects
including fatigability, pain intolerance, miscerption,
disorientation, decreases immune function and reduced
secretion of growth hormone lead to regulate the body
body growth and stimulate tissue restoration by anabolic
activity(Rosenberg, 1990).

Mostly the hospitalised patient suffers from the
sleeping disorder after surgery or during surgery.
Hospitalized patients often have difficulty in initiating
and maintaining sleep or complain of early awakening
and non restorative sleep (Gangwisch et al., 2006). The
cause of sleep disruption is multifactorial and includes
the patient’s underlying illness, medical treatments and
hospital environment. Often unrecognized and untreated
during hospitalization sleep disruption may lead to
sleep deprivation or chronic lack of restorative sleep
(‘NIH State-of-the-Science Conference Statement on
Manifestations and Management of Chronic Insomnia
in Adults’, 2009). Health individual, sleep deprivation
can result in numerous physical and psychological
consequences. Sleep deprivation is associated with
hypertension impaired postural control, decreased
ventilatory drive, increased sympathetic cardiovascular
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activation and blunted hypothalamic pituitary
adrenal axis and impaired host defenses and possibly
diabetes mellitus and obesity(Besedovsky, Lange and
Born, (2012).

Lack of restorative sleep increases the risk of developing
anxiety and mood disorder and delirium, especially
in acutely ill older patients(Ogawa et al., 2003). The
presence of acute sleep may cause compound illness
and impair recovery (Fabbri et al., 2006). Hospitalized
patients usually have difficulties in meeting the need for
sleep and this may be due to the changes in their sleeping
and resting phase behaviors and habits. However, these
patients have less sleep due to many factors that cause
sleep disorders such as environment and the surrounding
conditions. Such lack of sleep and rest can increase
the cardiovascular risk consequences. It increases the
sympathetic system activity resulting in a rise in blood
pressure and heart rate (Adam and Oswald, 1977). There
were numerous studies on analyzing the quality of sleep
in college students as they were under stress and were
home sick. This study was conducted to assess, analyse
and evaluate the quality of sleep of the patients who were
hospitalized for more than two weeks irrespective of the
disease conditions and treatment therapy.

A cross- sectional survey was conducted among 100
patients of Saveetha Dental College and Hospital.Nearly
20 questions had been prepared and it was asked to
the patient and answers were recorded. Accordingly,
the graph has been plotted with the help of the Farsi
Pittsburgh sleep index.

Sampling: In the present study,the sampling method used
is a random sampling method.

Data Collection and Tabulation: The number of questions
distributed was 10.The close ended yes or no type of
question were asked.Their responses were entered into the
excel sheets and then tabulation of the data finally and
the question comparison was done. The representation
of the data is through the bar graph.

Statistical Analysis: The statistical software used
IBM SPSS V22.The statistical test used is Chi square
test (p value).Type of analysis used were descriptive
analysis,demographic data.

Inclusion Criteria: Selection criteria include age greater
than or equal to 18 years and conscious patients. Patients
hospitalized for more than two weeks.

Exclusion Criteria: Patients who received any hypnotics
or sedative drug over the last 24 hours, history of any
major organ failure that may be associated with impaired



conscious level and patients with sleep apnea were
excluded. All patients were subjected to full history
taking including symptoms related to sleep-disordered
breathing, routine laboratory workup, and arterial blood
gas analysis. Also, presence of comorbidity (hypertension
or diabetes) was reported.

RESULTS AND DISCUSSION

Sleep is universally recognized as essential for physical
and psychological healing and the restoration of overall
well being throughout the ages. This study helps to
describe that sleeping pattern of a patient in the hospital.
The following questions were prepared accordingly
into four factors. They are physical, physiological,
environmental and psychological factors. Majority
participants were female between the age of 40-50 years
,married, with normal education qualification.

Nearly 50 hospitalized patients from ICU and General In
Patient ward were selected for the study. The obtained
result shows that most of the patients suffer from sleep
disorder in hospitalized condition. Various questions
were asked and were compared the quality of sleep
at home to the hospitalized condition. When asked
to describe factors affecting night time sleep quality,
nearly 60%female and 40% of Male patients responded
(Figure 1).As for gender, for example, a study undertaken
with 150 patients in a hospital concluded that men had
better sleep quality than women because women are
always more concerned about not performing their home
duties and caring for their families during their stay in
the hospital(Dogan, Ertekin and Dogan, 2005).

Figure 1: Pie chart shows the result of people participated
in the study,60% female respondents(red) and 40% male
respondents (blue)

Figure 2 shows, Environmental factor affects (40%)
physiological factors affects (30%)and psychological
factor affects (30%)of the patients. Figure 3 represents
the association between gender and factor affecting
the quality of sleep in hospitalised patients and it was
shown females have been affected more commonly than

Kavyashree. M et al.,

males by environmental, physiological and psychological
factors. Chi square test was used to find the association
between the variables, Pearson chi square value is 1.389,
p value is 0.499(>0.05) and was found to be statistically
not significant.

Figure 2: Pie chart shows the results on factors affecting
the quality of sleep in hospitalized patient ,40%by
environmental factor(blue) ,30% physiological factor (red)
and 30% psychological factor(Green)

Physical activity positively affects sleep quality.
Particularly for the elderly, physical exercise has been
shown to be beneficial for sleep problems related to
disorders of the circadian rhythm, such that regular
physical activity seems to increase the depth and duration
of sleep(Sin, Ho and Chung, 2009). While analyzing the
reports the sleep characteristic during hospitalization
shows that waking them early in the morning and
awakening them by the doctors and nurses in mid of
their sleep affects their sleep. Excessive light on the room
also affects their sleep.

Figure 3: Bar graphs represent the association between
gender and factor affecting the quality of sleep in
hospitalised patients . X axis represents gender and Y axis
represents the number of responses. Females have been
affected more commonly than males by environmental,
physiological and psychological factors. Chi square test
was used to find the association between the variables,
Pearson chi square value is 1.389, p value is 0.499(>0.05)
and was found to be statistically not significant.
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Figure 4 shows, Physiological factors like pain are
experienced by 50% of pain, fatigue by 24% and
discomfort by 26%. It is similar to the study conducted
in ICU ward, where pain, breathing difficulty and
choking contributes to the sleep disturbances(Rahimi et
al., 2018)).Figure 5 Bar graphs represent the association
between gender and physiological factors affecting
sleep. Females(36%) have been affected more commonly
than males (14%)by pain.However the difference is not
significant statistically. Pearson chi square value is 3.386,
p value is 0.184(>0.05). Figure 6 shows environmental
factors like uncomfortable bed position affects the sleep
in 36 % of the patient, restriction of tubes leads to
cardiac monitor affects 26% of patients, i.v.(Intravenous
injection) sets affect 38% of the patient’s sleep.

Figure 4: Pie chart shows the results on physiological
factors affecting the quality of sleep in hospitalized patient
50% by pain(blue),24% discomfortable(Green) and 26%
fatigue(red)

Figure 5 Bar graphs represent the association between
gender and physiological factors affecting sleep. X axis
represents gender and Y axis represents the number
of responses.Females(36%) have been affected more
commonly than males (14%)by pain. However the
difference is not significant statistically. Pearson chi square
value is 3.386, p value is 0.184(>0.05)
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This is different from the study conducted in tertiary
hospital, where noise of the monitor and telephone
ringing are the major contributing factors of disturbed
sleep (Institute of Medicine, Board on Health Sciences
Policy and Committee on Sleep Medicine and Research,
2006).Figure 7 represents the association between gender
and environment factors affecting sleep. From this graph
we found that females are more affected than males by
bed position and in i.v.set.However the difference is
not statistically significant.Chi square test:Pearson chi
square value is 0.057, p value is 0.972(>0.05). Figure
8 shows that Psychological factors like lack of privacy
affects 489%, concern to medical expenses affects 22%,
due to fear of infectious diseases affects 30% of the
patients sleep.

Figure 6: Pie chart shows the results on environmental
factors affecting the quality of sleep in hospitalized
patients 36% of the study population responded to Bed
position(blue),26 % to cardiac monitoring sound(red) and
38% to i.v. set(green)

Figure 7: Bar graphs represent the association between
gender and environment factors affecting sleep. X axis
represents gender and Y axis represents the number of
responses. From this graph we found that females are
more affected than males by bed position and in i.v.set.
However the difference is not statistically significant.Chi
square test:Pearson chi square value is 0.057, p value is
0.972(>0.05)

This finding is similar to the study which stated medical
expenses and missing family members causes lack of
sleep (da Costa and Ceolim, 2013).Figure 9 represents the



association between gender and psychological factors.
Females are more affected than males by bed position
and in i.v. set. Chi square test was used to find the
association between the variables, Pearson chi square
value is 0.442, p value is0.802(>0.05)and was found to
be statistically not significant. These facts suggest that
sleep disturbances are more likely due to a combination
of intrinsic and extrinsic factors that affect hospitalized
patients, which can include the patient’s personal
illness and previous experiences in hospitalization
(Reid, 2001)].

Figure 8: Pie chart shows the results on psychological
factor factors affecting the quality of sleep in hospitalized
patient 48% lack of privacy(blue), 22% medical expensive
(red) and 30% fear of infectious diseases (green)

Figure 9: Bar graphs represent the association between
gender and psychological factor .X axis represents gender
and Y axis represents the number of responses. Females
are more affected than males by bed position and in
i.v. set. Chi square test was used to find the association
between the variables ,pearson chi square value is 0.442,
p value is0.802(>0.05)and was found to be statistically
not significant

It is essential that nurses should understand the poor
quality of sleep, which was reported by a large number
of patients during hospitalization. The disturbed sleep
pattern can have negative effects on patients’ recovery.
In a study undertaken in a coronary unit, lack of sleep
was the second most frequent factor in increasing
the recovery of patient from illness (Béphage, 2005)

Kavyashree. M et al.,

(Tembo and Parker, 2009) (Marosti and Dantas, 2006;
Young et al., 2008).Sleep is an important process of
energy preservation, and its deprivation can cause
sleepiness during the day, fatigue, altered mood and
periods of disorientation(Marosti and Dantas, 2006;
Young et al., 2008)(Celik et al., 2005). It can also
reduce pain tolerance due to the increase of fatigue in
the sympathetic central nervous system, which may
lead to increased use of pain control drugs, which can
themselves contribute to sleep deprivation(Meyer et al.,
1994). Sleep, therefore, constitutes a basic human need
that deserves full attention and intervention by hospital
health care takers (Redding, Hargest and Minsky, 1977)
.As the sample of the study is small,the factors affecting
the quality of sleep may differ from other articles. A clear
picture of demographic data was not collected to know
about their socioeconomic status.

CONCLUSION

It can be concluded that sleeping patterns of patients are
affected by so many factors, especially by environmental
and psychological factors. When compared to males,
females were more affected by the factors affecting sleep
when they are hospitalised. On analyzing all these factors,
the quality of sleep can be improved by providing a
comfortable environment and psychological counselling
to the patients. Nurses should consult with doctors and
plan accordingly to prevent sleep disturbances.
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ABSTRACT

The Packed cell volume [PCV] is a measurement of the proportion of blood that is made up of cells. The Packed cell
volume [PCV] can be determined by centrifuging heparinized blood in a capillary tube at 10,000 RPM for a few
minutes. This separates the blood into the layer. The automated hematology analyzer uses the principle in which
the blood is passed between two electrodes through an aperture so narrow that only one cell can pass through at
a time. The measurement depends on the number and size of the red blood cell.Hematocrit levels that are high or
low indicate a blood disorder. PCV valve is normally 42% to 50% for men and 36% to 45% for women. The aim
of our study is to compare the PCV value by manual and automated method. This study is a prospective study, by
comparing the packed cell volume by the manual and the automated method using twenty peripheral venous blood
samples, which were collected from the patient with an informed consent. It is evident that measuring the packed
cell volume by the automated method was found to be more accurate when compared to the manual method.This
study depicts a significant outcome in measuring the packed cell volume by the automated method could be more
effective in obtaining accurate interpretation.

KEY WORDS: PACKED CELL VOLUME, MANUAL, AUTOMATED, HEMATOCRIT, RBCS.

INTRODUCTION

The packed cell volume (PCV) is a concentration of the
Red blood cells in the given volume of the blood. There
are other names for the packed cell volume (PCV) such
as Hematocrit (Hct), the volume of packed red cells
(VPRQ), or erythrocyte volume fraction (EVF). The value
is expressed as a percentage or fraction of cells in the
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blood. The packed cell volume (PCV) can be determined
by centrifuging di-potassium EDTA anticoagulated blood
in a capillary tube or Wintrobe’s tube at 10,000- 12000
RPM for 30 minutes. This separates the blood into layers.
The top most layer was the plasma, which was separated
by a column of buffy coat from the packed red blood
cells. The buffy coat is composed of white blood cells and
platelets. The upper limit of the Red cell column was taken
as PCV value in percentage. The measurement depends
on the number and size of the red blood cell. PCV valve
is normally 42% to 50% for men and 36% to 45% for
women. It is a part of a person’s complete blood count
results along with hemoglobin concentration, white blood
cell count and platelet count(Wennecke, 2004).

07




Hematocrit levels that are too high or too low can
indicate a blood disorder, in cases of dengue fever, a
high hematocrit is a danger sign of an increased risk of
dengue shock syndrome(Morens, Halstead and Repik,
1985). Polycythaemia Vera, a Myeloproliferative disorder,
Hypoxic state, reduced oxygen saturation of the red cells,
individuals living in high altitudes have an increased
PCV value. In these conditions, the RBC count and the
concentration were increased, which in turn increased
the PCV valve(Fairbanks, 1999).

In the case of low red blood cell count leads to Pregnancy
women having additional fluid in the blood. This
could potentially lead to a small drop in haematocrit
levels(Kawthalkar, 2010). Haematocrit can vary from
the determining factors of the number of red blood
cells. These factors can be from the age and sex of the
subject(Kertész and Hlubik, 2002). A higher packed
cell volume level signifies the blood sample’s ability
to transport oxygen in case of hypoxia. The optimum
PCV levels have been studied through combinations
of assays on the given blood samples itself along with
viscosity and hemoglobin level(Geetha, 2017). With
modern lab equipment, the packed red cell volume is
calculated by an automated analyzer and is not directly
measured(Rossman, 2011). The PCV is slightly more
accurate as the PCV includes small amounts of blood
plasma trapped between the red cells. An estimated
packed red cell volume as a percentage may be derived
by tripling the hemoglobin concentration in g/dl and
dropping the units(Bull and Brecher, 1974). A Wintrobe’s
tube is a narrow glass tube measuring 110 mm long and
with the hole diameter 1 mm and graduation from 0 to
100 mm in both ascending and descending order. This
method has been succeeded by the “micro-haematocrit”
method which uses a small capillary tube instead of a
Wintrobe’s haematocrit tube(Don, 2003).

This study is a prospective study, by comparing the
Packed cell volume by the manual and the automatic
method was assessed using twenty peripheral venous
blood samples which were collected from the patients.
The patient population was selected randomly from
the clinical laboratory of Saveetha Dental College. The
patients were examined, as a part of standard laboratory
routine for hematological examinations, after informed
consent was obtained by the patient or their responsible
others. Approval was given by the ethical committee for
research involving humans, Saveetha Institute of Medical
and Technical Sciences. The criterion for the sample
selection was the clinical request for Haemoglobin and
complete blood count. No restriction was made for
sex, age or clinic history of each patient under clinical
care. All the procedures were carried out in the clinical
laboratory of Saveetha Dental College, Saveetha Institute
of Medical and Technical Sciences.

Wintrobe’s method: The macrohematocrit method uses
a Wintrobe hematocrit tube, a centrifuge machine,
and a Pasteur pipette. Blood is filled in the Wintrobe
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hematocrit tube up to 100 mm mark with the help of
Pasteur pipette. Care is taken not to leave any bubble
in the blood column. For this, the tube is filled slowly
with the tip of the pipette being always below the
highest position of the blood column. Then, the tube gets
placed in the centrifuge machine. When testing a single
specimen, another blood-filled Wintrobe hematocrit tube
is kept on the opposite holder to counterbalance. The
spin setting is 3000 rpm for 30 min. After completion
of the centrifugation, the tube is taken out, and RBC
column height is reported as Hematocrit (HCT). During
the reporting, special precaution is necessary to omit the
buffy coat, which is a combination of WBC and platelets.
This layer should not be included in the HCT, as it may
lead to false-positive results.

Method and Principle of automated hematology analyzer:
The procedure was done as per the manufacturer’s
instructions m9 mind ray. The Automated hematology
Analyzer used the counter principle, which blood is
passed between two electrodes through an aperture so
narrow that only one cell can pass through at a time. The
PCV was a calculated value that was obtained from the
hemoglobin level. The calculation was inserted as data
modification in the automated analyzer by the system
management services as per the laboratory scope and
methodology.

Statically analysis: Statistical analysis was accomplished
by the application of unpaired t-tests using sigma
plot platform version 12, statistical significance was
considered for the manual and the automatic method
is p< 0.001.

Table 1. unpaired t - Test for both male and female by
manual and automated method for PCV value. When
compared, the manual method shows higher PCV value
than the automated method and the difference was
statistically significant (p<0.001)

During the experiments, it was found that the automated
method demanded special precautions such as avoiding
bubbles when agitating the sample in the reagent bottle,
incubating sample-stain diluent suspensions at room
temperature, and protecting the sample from exposure to
light. It should be emphasized that these precautions are
not to be found in the manufacturer’s manual. For this
work, the reaction occurred after 15-minute incubation
and approximately 1 minute for each measurement. The
whole process was performed for over 2 hours. Despite
the great number of samples processed, we were able to
both meet the time limit of the standard determination



and to prevent errors, even if the suspension presented
stability, as informed by the manufacturer.

Table 2. Unpaired t - Test only for male by manual and
automated method for PCV value.The average PCV valve
of males in this study, for Manual is 57.5% and the
automated method is 45.36% with a difference of 12.14%
which also showed a significant difference of p<0.001.
From this, there is a significant difference between manual
and automated methods

Table 3. unpaired t - Test only for female by manual and
automated method for PCV value.The average PCV valve
for Manual is 50.55% and the automated method is 43.28%
with a difference of 7.27%. The statistical analysis showed
a significant difference of p>0.001. Hence we found. In
females, there is no significant difference between the
manual and automated method of PCV values

Table 4. ANONA with linear regression analysis for P and
R value. SS- Sum of square, MS- Mean square. Linear
regression analysis also showed that there is a significant
difference between the manual and automated PCV
calculation methods with a p-value of less than 0.001 and
showed systematic errors and Random error of 0.64 % in
the manual method, which is higher than the automated
method

DF SS MS F P
Regression | 1 |1108.296 | 1108.296|15.675 | <0.001
Residual 18 11272.654 | 70.703
Total 19 | 2380.95 125.313

Unpaired t-tests are done for packed cell volume by
manual and automatic methods for all 20 samples from
10 males and 10 females (Table 1). The average PCV
valve for Manual is 50.55% and the automated method
is 43.280% with a difference of 7.27%. The statistical
analysis showed a significant difference of p< 0.001.
From this there is a significant difference between
manual and automated methods.

Dhayanithi.J & M.P.Brundha

Unpaired t-tests are done for packed cell volume by
manual and automatic methods only for samples from
10 males (Table 2). The average PCV valve for Manual
is 57.5% and the automated method is 45.36% with a
difference of 12.14% which also showed a significant
difference of p<0.001. From this, there is a significant
difference between manual and automated methods.

Unpaired t-tests are done for packed cell volume by
manual and automatic method from the peripheral
blood sample was collected only for ten females (Table
3). The average PCV valve for Manual is 50.55% and the
automated method is 43.28% with a difference of 7.27%.
The statistical analysis showed a significant difference
of p>0.001. From this, there is no significant difference
between manual and automated methods.

ANOVA with linear regression analysis was done in the
data retrieved from the results. This is shown in Table
4. ANOVA with linear regression analysis also showed
that there is a significant difference between the manual
and automated PCV calculation methods with a p-value
of less than 0.001 and showed systematic errors and
Random error of 0.64 % in the manual method, which
is higher than the automated method. The scattered plot
of the data (Figure 1) showed the distribution of the PCV
values of all the 20 samples which were not distributed
around the mean.

Figure 1: Scattered plot of Data showed the distribution
of the PCV values of all the 20 samples which were not
distributed around the mean

The study conducted by Ike S.0 et al in 2010
(Ike et al., 2010)used the same methodology followed
in our study with all the blood parameters by manual
and automated methods of hematology. It showed that
there was a significant difference between the manual
and automated method of hematology analysis with a
p-value of <0.05 and an error of R=0.91%. The study
concluded that automated values were more reliable than
the manual method. By comparing our study, the error
was R=0.64% for the PCV valve and similarly, our study
also showed a significant difference between the two
methods with lower error with automated value.
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Kakel et al in 2013(Kakel, 2013) was done a comparison
of manual and automated hematology for all the
parameters. It showed a significant difference between
the manual and automated method of hematology
analysis with PCV value of 53% and 45% for automated
and manual method respectively. The study concludes
that the automated PCV value is more than the manual
method. By comparing our study, with the PCV value of
43.3% and 52.3% for an automated and manual method
for PCV value. This showed a difference in the PCV value
from the value of Kakel’s study.

Karem et al(Karem, Sabour and Kulaifa, 2016) performed
a comparison of manual and automated hematology for
all the parameters. It showed that there was a significant
difference between the manual and automated methods
of hematology analysis with a p-value of <0.001. The
study concludes that the automated PCV value is more
than a manual method. By comparing our study, with the
Significant difference between the Manual and automated
method of Haematology analysis with a p-value of <
0.001. Zandecki M et al(Zandecki et al., 2007) did a
comparison of manual and automated hematology for
all the parameters. It showed that there was a significant
difference between the manual and automated methods
of hematology analysis with a p-value of <0.001. The
study concludes that the automated PCV value is more
than the manual method. Both the studies were showing
that the automated value was higher than the manual
method value in case of Packed cell volume. In our study
we found in inverse that the manual method value was
higher than the automated method value.

CONCLUSION

With the limitations of the study we conclude that
the PCV value in the manual method is higher than
the automated method and it is showing a significant
difference in males than females. The present study
depicts a significant outcome in measuring the packed
cell volume by the automated method could be more
effective in obtaining accurate interpretation.
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ABSTRACT

Members of the human herpesvirus (HHV) and human papillomavirus (HPV) families cause the most common
primary viral infections of the oral cavity. Acyclovir is an antiviral drug that is primarily used for the treatment
of HSV (herpes simplex virus) infection. It has higher activity towards both HSV-1 and HSV-2 as compared to the
latter viral infections. Acyclovir remains the drug of choice for prophylaxis and treatment of HSV infection and is
available in numerous forms such as tablet, suspension, intravenous injection, and ophthalmic ointment. The aim
of the study is to determine the awareness of usage of antiviral groups of drugs among dental students. It is an
online based questionnaire study in which 10 questions were circulated through an online forum through google
forms and results were analysed using SPSS. In this study it is observed that about 63% of the dental students say
that herpes is the most common virus they encounter in their dental environment. 68% of them say that herpes
labialis is the common viral infection they commonly encounter in their dental environment. 45% say that they
use acyclovir as the first line of antiviral drug. Nearly 52% of the dental students are aware of antiviral groups of
drugs used in dentistry and still 47% of them are unaware of the antiviral drugs. Hence, it is important to create
awareness among dental students.

KEY WORDS: ANTIVIRAL DRUGS, HERPES SIMPLEX VIRUS, HERPES LABIALIS, ACYCLOVIR, VALACYCLOVIR.
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INTRODUCTION

Antiviral drugs are a group of medications used for
treating viral infections. Most antivirals target specific
viruses, while a broad spectrum antiviral is effective
against a wide range of viruses. Unlike antibiotics,
antiviral drugs do not destroy their target pathogen,
instead they prevent their development. Antiviral
drugs are a class of antimicrobials, which also includes
antibiotic, antifungal and antiparasitic drugs, antiviral
drugs. Most antivirals are considered relatively harmless
to the host, and therefore can be used to treat infections.
Most common viruses in the dental environment are
human herpes virus and human papillomavirus.

Herpes simplex virus 1 (HSV 1) and Herpes simplex
virus 2 (HSV 2) which are DNA viruses of Herpesviridae
family are the causative agent of HSV infections. These
viruses infect both orofacial and pubic areas, HSV-1
affects the orofacial region while HSV-2 affects the
pubic region(Azodo and Umoh, 2015). Herpes labialis
is the most common orofacial form of recurrent HSV
infection. It is a common worldwide affliction on
which neither public health procedures, vaccines, nor
antiviral chemotherapy have had a significant clinical
impact(‘172 The natural history of experimental
ultraviolet radiation(UVR)-induced herpes labialis, a
human model of recurrent herpes simplex virus infection:
Clinical, virologic and serologic observations following
multiple exposures’, 1993). Herpes labialis is a benign
infective condition associated with the formation of
vesiculo ulcerative lesions around the mouth which is
often preceded by prodromal symptoms including pain,
tingling and burning sensation(Capodiferro, 2019).

Risk factors such as ultraviolet light of both natural and
artificial sources as in sunlight and tanning beds, lip
chapping, lip trauma or abrasion, fever, physical and
emotional stress(Jensen, Hoehns and Squires, 2004;
Ensor, 2005; Marques-Silva et al., 2007). The diagnosis of
herpes labialis is based on case history clinical appearance
and the site of the lesions in immunocompetent patients
while confirmatory laboratory diagnosis such as viral
culture, polymerase chain reaction, serology, can be
taken in immunocompromised patients(Arduino and
Porter, 2007).

Acyclovir and valacyclovir are purine nucleoside
analogues and both drugs act against herpes simplex 1
and 2. Neither acyclovir nor valacyclovir cures infection,
but they decrease the symptoms associated with the
viral infection. Both the drugs impair viral growth
by inhibiting replication of the viral DNA(Margolis et
al., 2007). The virus infected cells absorb more drugs
compared to normal cells. Nausea, vomiting, and diarrhea
can occur with both drugs. Patients on acyclovir should
avoid acyclovir with amphotericin B. Valacyclovir
should not be prescribed with SSRIs. Famciclovir is
a pregnancy category B antiviral drug that is active
against the herpes viruses(‘Antivirals Commonly Used in
Dentistry: Assessment, Analysis, and Associated Dental
Management Guidelines’, 2017).
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Other medications such as analgesics and antibiotics are
the most common self medicated drugs among dental
healthcare providers which help to control the associated
pain and prevent secondary bacterial infection(Kalyan
et al., 2013; Honore et al., 2020). The use of lubricant
will help in decreasing discomfort associated with the
condition and also helpful in preventing perioral scarring
which is a rare complication of herpes labialis(Bose,
2007; Oztekin and Oztekin, 2019). Pediatricians are
more familiar with antiviral drugs and provided
with specific recommendations for treatment of viral
infections. These drugs include acyclovir, amantadine,
trisodium phosphonoformate, ganciclovir, ribavirin
(Balfour, 1989).

Figure 1: Bar chart depicting the awareness about
antiviral groups of drugs in the dental environment of
the participants. Shows 52.5% of the students were aware
about the usage of an antiviral group of drugs, 47% of
them are not aware about its usage

Figure 2: Bar chart depicting the awareness of the
participants about herpes virus in the dental environment.
Shows 61.6% of them are aware that the herpes virus is
the most common virus seen in the dental environment
and 38.3% disagree with it

MATERIAL AND METHODS

It is a descriptive cross sectional study it includes 10
questions circulated among 100 population of dental
students in chennai and the response was collected



through google forms and the data was analysed
statistically and the result was obtained. Analysis
software used was SPSS.

Figure 3: Bar chart depicting that awareness of the
participants about acyclovir drug against herpes labialis.
Shows 66.6% of them are aware that acyclovir provides
better cure for herpes labialis and 33% of them disagree
with it.

Data collection: An online platform known as survey
planet was used. The questionnaire was uploaded on
this site and the data was verified by an external viewer.
Data was reported to excel and later exported to SPSS
for analysis. The results were analysed and the responses
were tabulated in the form of bar charts.

RESULTS AND DISCUSSION

By the results tabulated, it is seen that the level of
awareness and knowledge about antiviral groups of drugs
among dental students is good. In this study 17% 2nd
year undergraduate, 30% 3rd year undergraduate, 35%
final year undergraduate, 17% intern undergraduate were
participated. In this study 52.5% of the students were
aware about the usage of an antiviral group of drugs,
47% of them are not aware about its usage (figure 1).
About 61.6% of them are aware that the herpes virus is
the most common virus seen in the dental environment
and 38.3% disagree with it (figure 2). About 62.6% of
them are aware that antiviral drugs are effective against
herpes simplex 1 and 37% of them are not aware of it.
This study shows about 65% of them are aware that HSV1
is the etiological agent for herpes labialis and 34% of
them are not aware of it. About 64.6% of them agree
that herpes is contagious, 35% of them disagree with it.
In this study 72.7% of them say that the most common
site for herpes labialis is lip, 22% say that the common
site for herpes labialis is buccal mucosa, and 5% say that
the common site for herpes labialis is tongue.

In this study 66.6% of them are aware that acyclovir
provides better cure for herpes labialis and 33% of them
disagree with it (figure 3). About 44% say that acyclovir
is the most common drug used in dentistry, 20% say
that valacyclovir is the common drug used in dentistry

Swetha.T et al.,

(figure 4). Third year undergraduates are more aware of
antiviral groups of drugs used in dentistry, final year and
intern undergraduates are not aware of all antiviral drugs
in dentistry (figure 5). Third year undergraduates are
more aware that herpes labialis is the common oral viral
infection followed by final year undergraduates (figure 6).
Higher numbers of the third year undergraduates say that
acyclovir is the most commonly used drug in dentistry,
higher numbers of the final year undergraduates say
that both acyclovir and valacyclovir are the commonly
used drugs in dentistry (figure 7).

Figure 4: Bar chart depicting the distribution of the
participants about common antiviral drugs used in
dentistry. 44% say that acyclovir is the most common
drug used in dentistry, 20% say that valacyclovir is the
common drug used in dentistry

Figure 5: Bar chart represents the association of awareness
of antiviral drugs and year of the study. Where the blue
colour denotes 2nd year undergraduates, green colour
denotes 3rd year undergraduates and cream colour denotes
final year undergraduates and violet colour denotes intern
undergraduates. The X axis represents the question “Are
you aware of antiviral groups of drugs used in dental
environments?” and the Y axis represents the year of
study. Third year undergraduates are more aware of
antiviral groups of drugs used in dentistry, final year
and intern undergraduates are not aware of all antiviral
drugs in dentistry. Pearson chi square value =63.483,
p=0.00<0.05, significant association.
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Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al,,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this vast
research experience has inspired us to research awareness
and knowledge about usage of antiviral group of drugs
among dental students.

Figure 6: Bar chart represents the association of awareness
of herpes labialis and year of study. Where the blue colour
denotes 2nd year undergraduates, green colour denotes
3rd year undergraduates and cream colour denotes final
year undergraduates and violet colour denotes intern
undergraduates. The X axis represents the question “Are
you aware that herpes labialis is the most common oral
viral infection?” and the Y axis represents the year of
study. Third year undergraduates are more aware that
herpes labialis is the common oral viral infection followed
by final year undergraduates. Pearson chi square value =
59.817, p=0.00<0.05, significant association.

In this study 61.6% of the participants are aware that
herpes virus is the most common virus in the dental
environment. In the study of(Tabery, 2010), says that
herpes simplex virus is the common virus they encounter
in their dental environment. The study of(Dreno, Malkin
and Saiag, 2013), also says that herpes virus is the
common virus they encounter commonly in dentistry.
Thus overall consensus of the study agrees with most
of the articles.

In this study 66.6% of the participants stated that
acyclovir provides better cure for herpes infection. The
study(Rooney, 1993), says that they prescribe acyclovir
as their first line of drug for herpes infection as it
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aids in quicker relief. In the study of(Beutner, 1992),
they say they prefer acyclovir for herpes as it helps in
decreasing the lesion caused by herpes infection. Thus
overall consensus of the study agrees with most of the
articles. In this study 449% of the participants commonly
use acyclovir as their first line of drug for oral viral
infections. In the study of(Tallury, Alimohammadi and
Kalachandra, 2007), it says that acyclovir is the most
commonly used drug in dentistry for oral viral infections.
Overall consensus agrees with most of the articles.

The study(Spruance, J. c. B. Stewart, et al., 1990;
Spruance, J. C. B. Stewart, et al., 1990), shows the
observation with both ACV cream and penciclovir cream
that efficacy occurs independently of the lesion stage at
the initial treatment is paradoxical. It is intuitive that
interruption of virus replication prior to the development
of major pathological processes in the epidermis would
be more likely to preserve the skin from virus induced
damage and abbreviate the lesion course than application
of treatment at a later stage. This concept received
support from two prior clinical trials with peroral ACV
and topical idoxuridine in dimethyl sulfoxide which
showed that antiviral nucleoside efficacy was limited to
the patients who initiated treatment in the prodrome or
erythema lesion stage.

Figure 7: Bar chart represents the association of commonly
used antiviral drug and year of study. Where the blue
colour denotes 2nd year undergraduates, green colour
denotes 3rd year undergraduates and cream colour denotes
final year undergraduates and violet colour denotes intern
undergraduates. The X axis represents the question “What
do you think is the most common antiviral drug used in
dentistry?” and the Y axis represents the year of study.
Higher numbers of the third year undergraduates say that
acyclovir is the most commonly used drug in dentistry,
higher numbers of the final year undergraduates say that
both acyclovir and valacyclovir are the commonly used
drugs in dentistry. Pearson chi square value = 110.553,
p=0.00<0.05, significant association.



The study(Nilsen et al., 1982), says although formation of
new lesions is very rare in herpes labialis, it was observed
that topical acyclovir had no effect on new lesions, as
local applications were limited to the expected site for the
initial lesions, it serves as a one disadvantages of topical
treatment. This use of topical treatment will also be
limited in patients with multiple lesions at different sites,
lesions in inaccessible places. Oral acyclovir is effective
for recurrent mucocutaneous herpes simplex infections
at other sides, and studies evaluating the prophylactic
use of oral acyclovir for frequent recurrences of herpes
labialis and genital herpes are currently in progress.

CONCLUSION

In this study it shows, nearly 52% of the dental students
are aware of antiviral groups of drugs used in dentistry
and still 47% of them are unaware of the antiviral
drugs. About 44% of the dental students say acyclovir
is the most commonly used drug in dentistry followed
by valacyclovir(20%). Hence, it is important to create
awareness among dental students about other classes of
antiviral drugs for providing them better treatment.
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ABSTRACT

Awareness of Bell’s palsy is important in dentistry as it deals with the facial nerves on the facial regions. Being a
dentist, we should need to have knowledge about the signs of Bell’s palsy which is caused by inflammation developing
around the nerve of the facial and as it passes through the skull from the brain the inflammation compresses
the nerve as it passes through the skull. The aim of our study is to assess the awareness and knowledge on Bell’s
palsy among dental students. This study was conducted by assessing responses to seven questions among dental
students through a survey planet. A detailed questionnaire is related to awareness and knowledge of participants
about Bell’s palsy. The results were recorded and analyzed. Nearly 95 % of the students claimed that they have
an excellent knowledge about Bell’s palsy and the remaining 5 % not aware of the term Bell’s palsy. About 93%
answered that they are aware of the causes of Bell’s Palsy and 7 % of the students answered that they have no
clue about the causes of Bell’s Palsy. About 63% do not have an idea about the chances of recurrence for a Bell’s
palsy patient and the rest 27 % of the students were confident that they were well versed with the precautions
that should be followed while handling a Bell’s palsy patient. As a conclusion, awareness regarding Bell’s palsy
has to be improved among dental students and they should be able to plan a proper treatment plan in managing

Bell’s palsy in future.

KEY WORDS: AWARENESS, BELL'S PALSY, FACIAL MUSCLES, MANAGEMENT.

INTRODUCTION

Bell’s palsy is a condition that suddenly affects
movement of the facial muscles on one side of the face.
(Meslet et al., 2019). Bell’s palsy is named after the
discovery by Scottish anatomist Charles Bell’s Palsy
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(Harini and Prabu, 2019) It affects men and women
equally. It may occur in between ages of 10 to 60. People
who have diabetes and pregnant women are more likely
to develop Bell’s palsy. It is reported that about 1 in
70 people have Bell’s palsy in their life and in 10% of
cases family history may also be the cause of Bell's Palsy.
(Salinas et al., 2010)

Bell’s palsy develops around the nerve of facial and as it
passes through the skull from the brain the inflammation
compresses the nerve as it passes through the skull and
the nerve stops working until inflammation goes away.
Cranial nerves and muscles will stop working. The virus
that causes herpes simplex, herpes zoster, Respiratory
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illnesses (adenovirus) German measles (rubella),
Mumps (mumps virus), Flu (influenza B) has been
linked to Bell’s palsy.(Sullivan et al., 2007).

Bell’s palsy influences ear infection, cold, eye infection.
The symptoms appear rapidly and might notice them on
waking, eating or drinking. Bell’s palsy is marked by
one side droopy appearance and the inability to open/
close eyes on the affected side. In some cases it may
affect both sides of the face(Lancaster and Crow, 2006)
The drugs of choice for Bell’s palsy corticosteroid
used which reduce inflammation, antiviral medication
if virus is the cause and pain medication ibuprofen
or acetaminophen for mild pain are used. Vitamin B-12
and B-6 are B-complex vitamins that are important
for preventing Bell’s palsy. Physical therapies can and
exercise facial muscles helpful for preventing this from
occurring and plastic surgery may be needed to correct
lasting facial nerve problems. Good nutrition and rest
helpful for body as it heals.(Miles, 1992) In some cases
Bell’s palsy is a “one-off” and about 1 in 10 people have
a Bell’s palsy can have a further episode in the future
happen often several years afterwards and no ways
to prevent the development of this disease.

Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al,,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this vast
research experience has inspired us to research about the
awareness of bell’s palsy among dental students.

MATERIAL AND METHODS

Participants and study design: A questionnaire-based
survey study that was conducted engaged a self-
administered questionnaire at the Saveetha Dental
College and Hospital. The participants were informed in
priory about the objective of the study. The participants
were entirely non-mandatory and their identities were
kept anonymous.

Data Collection Methods: A study was conducted to
assess the responses to 7 selected questions regarding
Bell’s palsy among dental students through survey
planet among 100 dental students. The questionnaire is
about the awareness and knowledge toward Bell’s palsy.
They were asked about the details of causes, signs and
management of Bell’s palsy and exclusion of study is
incomplete responses. The results were recorded and
analyzed.

RESULTS AND DISCUSSION

Awareness of participants related to Bell’s palsy was
evaluated to assess the first set of questions; only 95 %
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of the students knew about it and the rest 5% were not
aware of the term Bell’s palsy. About 93% participants
were aware of causes of Bell’s palsy and the remaining
7% participants have no clue about the causes of Bell’s
palsy. About 89% of the participants know about the
signs and symptoms of Bell’s palsy and 11% were not
aware of signs and symptoms for Bell’s palsy. About 82%
answered that they were aware of treatment of Bell’s
palsy and rest Nearly 63% of the participants about the
chances of recurrence for a Bell’s palsy patient. Only 27
% of the students were confident that they were well
versed with the precautions that should be followed
while handling a Bell’s palsy patient and the rest of
46% were not aware of the precautionary methods that
should be taken while treating a Bell’s palsy patient for
dental treatment.

Figure 1: Awareness of Bell’s Palsy. The pie chart shows
the awareness towards the term of bell’s palsy among 100
students. 95 students answered Yes(blue) while 5 students
answered No (Red).

Figure 2: Causes of Bell’s Palsy. The pie chart shows the
distribution of students towards the awareness of causes
of bell’s palsy among 100 students. 93 students answered
Yes(blue) while 7 students answered No (Red)

The present study is to assess knowledge and awareness of
Bell’s palsy among dental students in Saveetha Institute
of Medical and Technical Sciences. According to this
study the dental undergraduates and intern’s awareness
of bell’s palsy was satisfactory, the participants generally



have reasonable information about bell’s palsy so they are
aware enough about the disease. This present study
examines the knowledge and attitude among the dentists
on Bell’s palsy, to our knowledge there have almost no
reported studies on knowledge and attitude of Bell’s
palsy among dental students. A study was conducted in
Karachi, Pakistan on the knowledge and awareness of
Bell’s palsy among students of pharmacy, science and
arts faculties. It is observed that out of 120 students, only
61.67% students knew about Bell’s palsy. Knowledge
and awareness of Bell’s palsy among students was
inadequate.(Naveed and Tasleem, 2014)

Figure 3: Signs and symptoms of Bell’s Palsy. The pie chart
shows the distribution of students towards the awareness
of the signs and symptoms of bell’s palsy among 100
students. 89 students answered Yes(blue) while 11 students
answered No (Red)

Figure 4: Treatments of Bell’s Palsy. The pie chart shows
the distribution of students towards the awareness of
treatments for bell’s palsy among 100 students. 82
students answered Yes(blue) while 18 students answered
No (Red)

Costa et al. 2000 reported that the level of knowledge about
Bell’s palsy risk factors and its treatment was poor with
the participants generally have limited information about
bell’s palsy and the community awareness

Sangar et al.,

of bell’s palsy is low they are not aware enough.
(Apostolides and Carr, 2000). The main cause of the
disease is not yet clear, it is linked to exposure to
a viral infection such as the varicella-zoster virus
and Epstein-Barr viruses, both of herpes family
(Brandenburg and Annegers, 1993), in this study 38%
have awareness about the etiology. Another study was
conducted in Riyadh, Kingdom of Saudi Arabia (KSA) in
2016 on the awareness and knowledge of neurological
complications while administering local anesthesia
among the dental professionals which included students
and practitioners.(AlYahya, Al-Qernas and Al-Shaheen,
2018); (Hasan, Ganapathy and Jain, 2018)

Figure 5: Recurrence chance of Bell’s Palsy. The pie chart
shows the distribution of students towards the awareness
of the chance of recurrence of bell’s palsy among 100
students. 37 students answered Yes(blue) while 63 students
answered No (Red)

Figure 6: Precautions for patients with Bell’s Palsy. The
pie chart shows the distribution of students towards
the awareness of precautions of bell’s palsy among 100
students. 27 students answered Yes(blue) while 73 students
answered No (Red)

In a case report study by Chevalier et al., it was found
that after two hours of administration of inferior
alveolar nerve block the patient felt the complete
onset of paralysis on the left-side of the facial muscles
which the neurologists diagnosed as Bell’s palsy after
looking into other medical history of the patient
(Ilea et al., 2014; Aravinth and Ganapathy, 2019).
It is important that a dentist has adequate knowledge on
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Bell’s Palsy as he may be treating a patient with existing
facial palsy, or may be the first medical professional
to observe it in a patient, or may be the one to induce
iatrogenic reactions causing Bell’s palsy to the patient
during dental treatment (Jd, 2007 ; Prakash, Ganapathy
and Mallikarjuna, 2019). In a study on Bell palsy and its
clinical significance, it was concluded that knowledge of
the anatomy and clinical significance of Bell's palsy
may help to make accurate diagnosis and give proper
treatment.

Figure 7: Awareness on the precautionary methods
for patients with Bell’s Palsy. The pie chart shows
the distribution of students towards the awareness of
precautionary methods to be followed while dealing with
bell’s palsy among 100 students. 54 students answered
Yes(blue) while 46 students answered No (Red)

CONCLUSION

Within the limits of our study, it is concluded that the
knowledge of Bell’s palsy in students is not enough
to dial uncertain mishap pining of the disease &
the must aware to the disease to treat other more
better otherwise they will not cover fully to this
disease. Unfortunately, dental consideration of Bell’s
palsy, the participant not aware to manage patients
with Bell’s palsy if it is happened immediately after
dental procedure. Knowledge of the anatomy and clinical
significance of Bell’s palsy may help to make accurate
diagnosis and provide appropriate treatment. We
recommend that dental students and dentists should be
exposed to any medical conditions that could happen
because of iatrogenic reasons.
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ABSTRACT

Denture stomatitis is one of the most commonly recurring problems of the denture wearers. Denture stomatitis is a
term used to describe an array of pathological changes in the oral mucosa in relation to the denture bearing tissues.
The aetiology of the disease includes infection, trauma and probably a defect in the host defence mechanism as well.
Current school of thought suggests an interplay of most of these factors in the pathogenesis and development of
the disease. The extent of interplay of these factors is still a controversy. Candida albicans has been implicated as
the causative organism. However, in the light of recent research it is debatable if it is the only causative organism
for denture stomatitis. Recently, cases resistant to antifungal therapy have been reported. In such cases other
microorganisms have been isolated. At the moment, comprehensive management includes good denture hygiene

together with antifungal or antibacterial therapy and correction of denture faults.

KEY WORDS: DENTURE,FUNGAL,STOMATITIS, TISSUES.

INTRODUCTION

Previously our department has published extensive research
on various aspects of prosthetic dentistry (‘Evaluation of
Corrosive Behavior of Four Nickel-chromium Alloys in
Artificial Saliva by Cyclic Polarization Test:An in vitro
Study’, 2017; Ganapathy, Kannan and Venugopalan,
2017; Jain, 2017a, 2017b; Ranganathan, Ganapathy and
Jain, 2017; Ariga et al., 2018; Gupta, Ariga and Deogade,
2018; Anbu et al., 2019; Ashok and Ganapathy, 2019;
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Duraisamy et al., 2019; Varghese, Ramesh and Veeraiyan,
2019), this vast research experience has inspired us to
research about Denture Stomatitis. Denture stomatitis
is a frequent aftermath that is noted in denture-
wearing patients.(BUDTZ-J6RGENSEN, 1974) Microbial
studies indicate that the condition is associated with a
quantitative as well as qualitative increase of yeasts on
the mucosal surface of the denture.

Denture stomatitis is a term used to describe an array of
pathological changes in the oral mucosa in relation to
the denture bearing tissues(NEWTON and V, 1962).These
changes are characterized by an area of erythema and
are found under complete or partial dentures in both
dental arches, but more infrequently in the maxilla. The
occlusion of the denture bearing mucosa by the denture
prevents the normal cleansing action provided by the
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movement of the tongue and the flow of saliva. This may
explain the higher incidence of denture stomatitis in the
maxilla. Although the tissues appear raw and inflamed,
the patient is rarely aware of the condition and seldom
complains of pain.

Prevalence: The exact point prevalence of denture
stomatitis is not known. Various authors have
quoted figures ranging from 11 per cent to 67
per cent. Nyquist(Nyquist, 1953)found that 27 per
cent of 601 cases that were included in the study
were affected. Chrigstrom, Hedegard and Markens
(Chrigstrom, Hedegard and Marken, 1970) found that
the prevalence of denture stomatitis was only 11 per
cent among 160 Swedish pensioners. Love, Gusta and
Nixon(Love, Goska and Mixson, 1967) found that 43 per
cent of 522 denture wearers that were affected. Budtz-
Jorgensen (Budtz-jergensen, 1972) found the prevalence
of denture stomatitis to be 67 per cent of 303 patients.
The lesions were more prevalent in women than in men
through different studies and the relative frequency
declined with age.(Nyquist, 1953)

Aetiology: There are three main features which may be
implicated in the initiation and progression of denture
stomatitis. They are:

1. Trauma.

2. Infection.

3. Allergy.

Nyquist (Nyquist, 1953) considered trauma to be the
most common and dominant aetiological factor, as
denture stomatitis was seen frequently under ill-fitting
dentures with a traumatic occlusion. Investigators that
believe trauma to be a significant aetiological factor
for denture stomatitis have advocated the use of tissue
conditioners and the construction of new, properly fitting
dentures replacing the ill fitting ones (CAHN and LR,
1936; Nyquist, 1953). It was shown that by removing
trauma, lesions of the localized simple type (Type I) were
completely or partly healed. On the other hand, candida-
induced lesions were almost unaffected by prosthetic
treatment.(CAWSON and A, 1963)

The first author to relate the presence of Candida species
with denture stomatitis was Cahn.(CAHN and LR, 1936)
There is conflicting evidence as to whether wearing of
dentures at night influences the occurence of denture
stomatitis. Nyquist (Nyquist, 1953) found complications
to be more common and Love, Gusta and Nixon(Love,
Goska and Mixson, 1967) found it more severe in subjects
who did not remove their dentures at night. On the other
hand, Budtz-Jorgensen and Bertram (Budtz-Jergensen
and Bertram, 1970) found no difference in the denture
wearing frequency of a group with denture stomatitis
as compared with a control group. However, Williamson
(Williamson, 1972) showed that patients who wore their
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dentures at night had a tenfold increase in the number
of candida colonies as compared with patients who wore
their dentures in the daytime only. All of these studies
suggest that Candida albicans is the main causative
organism in denture stomatitis. Candida albicans is the
most common and most invasive fungal organism in
the oral cavity. It is more adherent to human buccal
epithelial cells than any other Candida species.(King,
Lee and Morris, 1980).

The yeast form of most dimorphic hngi is considered to
be the pathogenic form but an association between the
presence of filamentous forms of Candida and candidiasis
has been noted.(Kimura and Pearsall, 1980)The yeast
form of Candida albicans may be pathogenic and with
clinical infection, the altered micro-environment favours
change to the filamentous form. The pathogenic effects of
Candida albicans in candidiasis are uncertain. Hasenclever
and Mitchell (Hasenclever and Mitchell, 1962) suggested
that Candida albicans produces endotoxin, and immunity
to endotoxin may confer immunity to the disease.

However, Chattaway, Odds and Barlow(Chattaway, Odds
and Barlow, 1971)found that the levels of endotoxin
found in vivo may not be sufficient to produce toxic
effects. Pugh and Cawson(Pugh, Ra and Others, 1977)
stated that invasion of epithelial cells by Candida
albicans depended on hydrolytic enzyme activity and
mechanical forces. Some evidence suggested that toxic
products of the organism do not initiate candidiasis but
act as irritants, aggravating tissue lesions. Cell-mediated
immunity plays a role in the protection against Candida,
as up to 80 per cent of the population without evidence
of infection have cellular immunity to Candida antigen.
(Taschdjian, Seelig and Kozinn, 1973).

Several reports indicate that specific immune imbalance
in response to Candida albicans may play a role in
the pathogenesis of oral candidiasis. Indeed, humoral
antibodies in excess may suppress the cell mediated
response.(Mackie, Parratt and Jenkins, 1978) There are
studies in which other microbes such as D. pneumoniae,
Streptococcus mitis, Streptococcus salivarius,
Streptococcus faecalis, haemolytic Streptococcus and
Klebsiella have been isolated.(Reenen and JF, 1973;
Holbrook, Russell and Others, 1979) MacFarlane and
Helenerake (MacFarlane, Tw and Sj, 1976)isolated
Staphylococcus aureus in 79 per cent and Candida
albicans in 44 per cent of angular cheilitis lesions.
Helstrom and Balish (Helstrom and Balish, 1979)
suggested that Candida extract may have contained
materials which simply improved the nutritional
environment for the infecting micro-organism rather
than resulting in suppression of host immune responses.
All these later studies may implicate other microbes in
the aetiology of denture stomatitis.



Therefore, there remain questions that are unanswered

1. If, in fact, Candida infection causes suppression of
cell-mediated immunity, then an obvious question
about the cause and effect relationship will be
raised. That is, which arises first, the immune
defect or the Candidal infection?

2. Is Candida albicans the primary invading
microorganism or does Candida make the
environment suitable for other microorganisms
to flourish and exert a pathogenic effect in the
chronic inflammatory process?

3. Are Candida albicans and other microorganisms
secondary invaders of traumatized tissues?

Allergy to denture base material was thought to be a
possible cause of denture stomatitis (Smith and Bains,
1956) However, any inflammatory response, due to the
leaching out of monomer, was transient and occurred
immediately. Therefore it would be expected that any
allergic response would be immediate, whereas in
denture stomatitis the inflammation occurs under old
and unkempt dentures.

The alteration from commensalism to parasitism of
Candida albicans may be due to changes in the host
rather than in the parasites. Candida infection can arise
either because conditions are favourable for growth of
the hngus or because of a depressed defence mechanism.
(Austin and Rm, 1980)

1. Malnutrition: The importance of iron in maintaining
the health and capability for repair of oral tissues is well
known. Iron deficiency causes an impairment of the iron-
dependent enzyme system, thereby upsetting metabolism
and reproduction of epithelial cells and is thus favourable
to the growth of Candida albicans. Joynson and co-
workers (Joynson et al., 1972)demonstrated an impaired
cell mediated immune response to Candida albicans in
iron-deficient patients. The immune response was restored
once the iron level was normal. Other systemic disorders
like diabetes mellitus and leukaemia may contribute to
the incidence of denture stomatitis. A high intake of
carbohydrate was presumed to be a direct cause of oral
candidiasis in denture wearers. That a high carbohydrate
intake might predispose to a candida-induced stomatitis
was suggested in an in vitro study showing that the
addition of glucose to nutrient-depleted saliva produced
an exceptional growth of Candida albicans, despite the
presence of a nutrient competing bacterial (Knight and
Fletcher, 1971)

2. Oral antibiotics: Antibiotics increase the susceptibility
to infections with Candida albicans. Systemic antibiotics
do not affect Candida in the healthy edentulous mouth
as the concentration of antibiotics in the oral cavity
must be above a certain level to alter the balance of
the mixed oral flora. However, if the barrier action of

the epithelium breaks down because of inflammation,
antibiotics will gain access to the oral microflora,
hence encouraging Candida infection. Increasing use of
antibiotics, corticosteroids and immunosuppressive drugs
may result in an increase in oral candidiasis.

3. Hormonal imbalance: Neil stated that there might be
an endocrine influence in denture stomatitis. He based it
on the findings that this condition was more commonly
found in women than in men.During a month period he
saw nine cases, all of whom were women who had passed
menopause. He also noted that there was a traumatic
factor. He found that in all these patients there was
an altered activity of the adrenal cortex. The neutral
ketosteroid excretion of the urine and blood ascorbic acid
levels were abnormal in affected patients. This supported
the view that the tolerance of oral tissues to trauma was
altered when there was a hormonal imbalance.

Diagnostic considerations: Diagnosis of denture
stomatitis depends upon the clinical signs, the presence
of the organism in a direct smear, the salivary culture of a
significant number of micro-organisms and the presence
of specific antibodies to Candida antigen.

Clinical features: Denture stomatitis may be graded
clinically into three types.(Stickle, Kaufman and Blumer,
1972)

Type I: Pinpoint hyperaemia and diffUse inflammation
of a limited area of the mucosa in an otherwise normal
tissue.

Type ll:Diffuse erythema of most of the denture bearing
area.

Type lll: Granular inflammation or inflammatory papillary
hyperplasia. The mucosa has a nodular appearance with
a hyperaemic surface normally present over the entire
denture-bearing area but is more commonly restricted to
the central areas and, in particular, under relief areas.

If untreated, it is felt that the disease will progress from
Type I through Type II to Type III. There is, however,
some doubt concerning this progression. Type I has been
related to denture trauma only, as compared with Type II
and III which have a multi-factorial aetiology. Denture
stomatitis is associated frequently with angular cheilitis
and glossitis and the patient may complain of a burning
sensation in the palate However, many patients may not
be aware of the condition.

Laboratory diagnosis of denture stomatitis: Clinical
diagnosis of denture stomatitis can be confirmed by
mycological and immunological examinations. Several
methods have been used in identification.
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1. Mycological examination: (a) Microscopic examination
of smear Direct smears are prepared from scrapings
taken with a sterile wooden spatula from the palatal
mucosa and the fitting surface of the denture. The fured
smears are stained with Periodic acid-Schiff (PAS),which
demonstrates the presence or otherwise of the yeast cells.
Another method is to obtain scrapings of the oral mucosa
with a wooden spatula, smear the material obtained on a
glass slide and place immediately in 95 per cent ethanol
and stain with Papanicolaou stain. A differential count
is made of 200 randomly selected cells on each slide. In
denture stomatitis the differential count consists entirely
of nucleated cells.

(b) Isolation and identification by culture could be
employed. There are two types of culture technique
that

1. Imprint cultures: Sterile square pieces of plastic foam
are dipped in Sabouraud’s broth and placed on various
oral mucosal and denture surfaces. The pieces of plastic
foam are then pressed firmly onto a Sabouraud’s agar
plate. They are then incubated for 48 hours at 37 “C. After
incubation, the Candida colonies are counted.

2. Replica cultures: Two layers of plastic foam are
sandwiched between the upper denture and palatal
mucosa. The two layers of foam are pressed into separate
Sabouraud’s agar plates and incubated at 37 “C for 48
hours and then examined for the presence of Candida
albicans.” An alternative method of making replica
cultures is by making a Sabouraud’s cast from an alginate
impression of the materials

Salivary counts: Both stimulated and unstimulated saliva
with the dentures in the mouth and out of the mouth can
be used. Dilutions of the saliva are prepared in saline and
samples placed on a Sabouraud’s dextrose agar plate and
spread with a Pasteur spreader. The plates are incubated
aerobically at 37°C for 48 hours. The Candida colonies
are then counted to obtain the number of colonies per
mL of saliva.

CONCLUSION

Review of the literature has unravelled the possible role
of a mixed microflora in the pathogenesis of denture
stomatitis. Extensive work in the field of immunology
revealed that cell-mediated immunity is probably the
important defence mechanism. Humoral antibodies have
been detected in the diseased state which may indicate a
response to antigenic loading. However, such antibody
levels decreased following antifungal therapy. This may
confirm the non-protective role of humoral antibodies
and the possible aetiological role of Candida albicans.
Management involves denture hygiene in conjunction
with anti-fungal therapy and correction of denture faults.
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Presently, denture hygiene has not been well publicized
to individuals. This is unfortunate as the effects of
denture cleanliness on oral health have been explored
for more than 30 years. Therefore, dentists should
accept responsibility for providing adequate instruction
in denture home care as an essential part of patient
preparation to receive dentures. Recall appointments to
assess and reinforce denture hygiene are a requirement.
Such a programme will be beneficial to both the patient
and the dentist in preserving the health of the denture-
bearing tissue.
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ABSTRACT

Osteosarcomas are rare, malignant, bone tumors defined by the presence of malignant mesenchymal cells which
produce immature bone. Osteosarcomas of the jaws are rare, representing about 7% of all the osteosarcomas and
1% of all head and neck malignancies The mandible and maxilla are almost equally involved, but in some studies
mandibular tumors have better prognosis than maxillary tumors. Osteosarcoma is a disease of childhood and
adolescence peaking in the second decade of life. The aim of this study is to assess and create awareness about
osteosarcoma of jaws among dental students.The survey is an online based questionnaire made using survey planet
and a total of 106 responses were received.The data was tabulated in excel and statistically analysed using SPSS.
About 92.5% of dental students are aware about the malignant primary tumour of bone, osteosarcoma. About
87.7% of dental students agree that fluoride in drinking water leads to greater risk of osteosarcoma of jaws. 73.6%
of dental students are well aware of the symptoms of osteosarcoma of jaws . The awareness about osteosarcoma

among dental students is high among dental students.

KEY WORDS: 0STEOSARCOMA ; DENTAL STUDENTS; MALIGNANT; SWELLING.

INTRODUCTION

Osteosarcomas are rare, malignant, bone tumors defined
by the presence of malignant mesenchymal cells which
produce immature bone. Osteosarcomas of the jaws are
rare, representing about 7% of all the osteosarcomas and
1% of all head and neck malignancies (August et al., 1997;
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Vadillo et al., 2011). The mandible and maxilla are almost
equally involved, but in some studies mandibular tumors
have better prognosis than maxillary tumors (August et
al., 1997). Osteosarcoma is a disease of childhood and
adolescence peaking in the second decade of life. Despite
many efforts, the etiology of osteosarcoma remains
largely unknown.

Osteosarcoma of jaw is generally uncommon and despite
its histopathologic similarities with long bone tumour ,
it is biologically different (Baghaie and Motahari, 2003)
.The gene associated with osteosarcoma was the p53 gene
where the mutations in the p53 gene were first observed
in sporadic osteosarcoma (Friend et al., 1986; Iavarone
and Matthay, 1992). In most cases, this type of tumour
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pursues an aggressive course. Osteosarcoma of the jaws
is slightly more common in males and occurs at a later
age compared to that occurring in long bones (Khorate
et al., 2010).

The most common presentation of osteosarcoma in the
head and neck region is swelling (Nissanka et al., 2007)
. Pain has also been reported in approximately 50%
of patients with osteosarcoma (Mark et al., 1991). CT
can be helpful in visualizing extension of soft-tissues
involvement and is essential for early diagnosis of
osteosarcoma (Givol et al., 1998) . Marx et al. reported
that the prognosis of a jaw osteosarcoma is better than
that of long bones osteosarcoma . The reason could be
histologically better differentiation of jaw osteosarcoma
than long bone osteosarcoma . As jaw osteosarcoma
occurs among older aged patients have less chance
of developing metastasis (Marx and Stern, 2012)
.Osteosarcoma of jaws gives rise to distant metastasis less
frequently compared to osteosarcomas of the long bones
(Campanacci, 1999; Guadagnolo et al., 2009).

The early lesion of osteosarcoma of the jaw usually
involves the surface of the bone with attachment of
the lesion to the cortex and with very minimal or no
trabecular involvement. Whereas, An advanced lesion
may show extensive trabecular infiltration (Bras et al.,
1980; Donaldson et al., 2004) . Proper surgical excision
of the primary lesion combined with postoperative
radiotherapy or chemotherapy is considered as the
mainstay of treatment for osteosarcoma of the jaw bone
(Amaral et al., 2008).

It is very important for dental students to be aware of
osteosarcoma affecting jaws in order to provide early
diagnosis. Previously our department has published
extensive research on various aspects of prosthetic
dentistry (Anbu et al., 2019; Ariga et al., 2018; Ashok
and Ganapathy, 2019; Duraisamy et al., 2019; Ganapathy
et al.,, 2017; Gupta et al., 2018; Jain, 2017a, 2017b;
Ranganathan et al., 2017; Varghese et al., 2019; World
Journal of Dentistry, 2017), this vast research experience
has inspired us to research about the awareness of
osteosarcoma of jaws among dental students.

MATERIAL AND METHODS

The present study is an online based survey conducted
among the dental students.The participants were
from 1st, 2nd, 3rd, 4th and Intern years of BDS.
Questionnaires were prepared and distributed among
dental students through an online link from the survey
planet. The total number of participants was 106 dental
students. Participation in this study was voluntary. The
questionnaire contained 15 questions. Independent
variables were demographics such as year of study of
participants. Dependent variables were osteosarcoma of
jaw, dental students . Only the completed surveys were
included for analysis. The collected results were entered
in Microsoft excel. Data analysis was done using SPSS
software 20.0. Statistics used for analysis was Descriptive
statistics and comparison of variables were done using
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chi square test where p<0.05, statistically significant.

RESULTS AND DISCUSSION

Osteosarcoma is the most common malignant bone
tumor , with mandibular and maxillary osteosarcomas
accounting for only 6% of all osteosarcomas
(Baumbhoer et al., 2014) . Osteosarcoma of the jaw has a
better prognosis than that of long bone osteosarcomas
(Daffner et al., 2002; Yamamoto et al., 2011). Swelling
is the most common symptom in osteosarcoma. Pain,
paresthesia, and ulcerations are usually less common
(Jasnau et al., 2008) .

Students from different years participated in the survey.
The highest number of participants were from third years
(37.74%) (Figure 1). About 92.5% dental students were
aware of osteosarcoma whereas 7.5% dental students
were still not aware of malignant primary tumours of
bone, osteosarcoma (Figure 2). 89.6% of dental students
were aware that osteosarcoma of jaws constitutes
7% of all sarcomas (Figure 3). About 74.5% dental
students were aware that radiation, rapid bone growth,
genetic predisposition are all the risk factors causing
osteosarcoma of jaws (Figure 4).

Figure 1: Pie chart depicting the distribution of year of
study of the dental students participated in the survey.
Blue colour indicates 1st year students (4.72%). Green
colour indicates 2nd year students (19.81%). Brown
colour indicates 3rd year students (37.74%). Violet colour
indicates 4th year students (16.04%). Yellow colour
indicates intern students (21.70%). The highest number
of participants were from third years (37.74%).

Figure 2: Pie chart depicting the awareness of osteosarcoma
among the dental students participated in the survey. Blue
colour indicates students who were aware of osteosarcoma
(92.45%). Green colour indicates students who were not aware
of osteosarcoma (7.55%). About 92.5% dental students were
aware of osteosarcoma .



Figure 3: Pie chart depicting the awareness of students
on jaw osteosarcoma which constitutes about 7% of all
sarcomas among the dental students participated in the
survey. Blue colour indicates students who were aware
that jaw osteosarcoma represents about 7% of all sarcoma
(89.62%). Green colour indicates students who were aware
that jaw osteosarcoma represents about 7% of all sarcoma
(10.38%). 89.6% of dental students were aware that
osteosarcoma of jaws constitutes 7% of all sarcomas.

Figure 4: Pie chart depicting the risk factors causing
osteosarcoma of jaws. Blue colour indicates genetic
predisposition (4.72%). Green colour indicates rapid
bone growth (7.55%). Brown colour indicates radiation
(12.26%). Violet colour indicates none of the above
(0.949%). Yellow colour indicates all of the above (74.53%).
About 74.5% dental students were aware that radiation,
rapid bone growth, genetic predisposition are all the risk
factors causing osteosarcoma of jaws.

Figure 5: Pie chart depicting the gender most affected by
osteosarcoma according to the participants . Blue colour
indicates male (65.09%). Green colour indicates female
(24.53%). Brown colour indicates both gender equally
affected (10.38%). About 65.1% dental students responded
that males are most affected by osteosarcoma.
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About 65.1% dental students responded that males
are most affected by osteosarcoma, 24.5% responded
that females are most affected by osteosarcoma and
10.4% responded that both genders are affected equally
(Figure 5). About 78.3% dental students were aware
that occurrence of osteosarcoma of jaws are related to
dental extractions (Figure 6). 79.25% were well aware
that the commonest findings of osteosarcoma of jaws
was swelling (Figure 7). About 96.2% dental students
were aware that the survival rate of osteosarcoma has
increased on using chemotherapy as an adjuvant to
surgery (Figure 8).

Figure 6: Pie chart depicting the awareness of the dental
students on extraction as a cause for osteosarcoma . Blue
colour indicates students who agreed that osteosarcoma
is caused by extraction (78.30%). Green colour indicates
students who did not agree that osteosarcoma is caused
by extraction (21.70%). About 78.3% dental students were
aware that occurrence of osteosarcoma of jaws are related
to dental extractions.

Figure 7: Pie chart depicting the awareness of the
dental students on swelling as the most common clinical
presentation of osteosarcoma of jaws . Blue colour indicates
students who agreed that swelling is the common finding
of osteosarcoma of jaws (78.25%). Green colour indicates
students who did not agree that swelling is the common
finding of osteosarcoma of jaws (20.75%). 79.25% were
well aware that the commonest findings of osteosarcoma
of jaws was swelling.
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Figure 8: Pie chart depicting the awareness of the dental
students on chemotherapy as an adjuvant for surgery in
treatment for osteosarcoma of jaw. Blue colour indicates
students who agreed that chemotherapy can be used as
an adjuvant for surgery(96.23%). Green colour indicates
students who did not agree that chemotherapy can be
used as an adjuvant for surgery (3.77%). About 96.2%
dental students were aware that the survival rate of
osteosarcoma has increased on using chemotherapy as an
adjuvant to surgery.

About 78.3% students were aware that higher levels
of fluoride content in drinking water can lead to
osteosarcoma of jaws (Figure 9). 76.4200 were aware that
peak incidence of osteosarcoma was found in the second
and fourth decades (Figure 10). About 76.42% dental
students were aware that patient age, tumour grade,
tumour size, response to chemotherapy all these factors
affects prognosis of osteosarcoma of jaws (Figure 11).
According to 73.58% of the study participants swelling,
loosening of teeth are the symptoms of osteosarcoma of
jaws (Figure 12).

Figure 9: Pie chart depicting the awareness of the dental
students on higher levels of fluoride as a cause for
osteosarcoma of jaws. Blue colour indicates students who
agreed that fluoride causes osteosarcoma of jaws (78.30%).
Green colour indicates students who did not agree that
fluoride causes osteosarcoma of jaws (21.70%). About
78.3% students were aware that higher levels of fluoride
content in drinking water can lead to osteosarcoma of
jaws.
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Figure 10: Pie chart depicting the awareness of the
dental students on higher incidence of osteosarcoma of
jaws seen in the second and fourth decades . Blue colour
indicates students who agreed that higher incidence of
osteosarcoma of jaws was seen in the second and fourth
decades (76.42%). Green colour indicates students who
did not agree that higher incidence of osteosarcoma of
jaws was seen in the second and fourth decades (23.58%).
76.42% were aware that peak incidence of osteosarcoma
was found in the second and fourth decades.

Figure 11: Pie chart depicting the factors affecting
prognosis of osteosarcoma according to the participants .
Blue colour indicates response to chemotherapy (2.83%).
Green colour indicates none of the above (0.94%). Brown
colour indicates patient age (4.729%). Violet colour indicates
tumour grade (3.77%). Yellow colour indicates tumour size
(11.32%0). Red colour indicates all of the above (76.42%).
About 76.42% dental students were aware that patient age,
tumour grade, tumour size, response to chemotherapy all
these factors affects prognosis of osteosarcoma of jaws

Figure 12: Pie chart depicting the symptoms of osteosarcoma of
jaws according to the participants. Blue colour indicates swelling
(5.66%). Green colour indicates loosening of teeth (7.55%).
Brown colour indicates facial dysesthesia (13.219%). Violet colour
indicates all of the above (73.58%). According to 73.58% of the
study participants swelling, loosening of teeth are the symptoms
of osteosarcoma of jaws.



About 85.8% dental students were aware that osteosarcoma
of jaws occurs secondary to Paget’s disease (Figure 13).
93.4% dental students agreed to the fact that obtaining
disease free resection margins in osteosarcoma is difficult
(Figure 14). About 83% dental students were aware of the
ways to manage osteosarcoma of jaws (Figure 15).

Figure 13: Pie chart depicting the awareness of the
dental students on osteosarcoma occurring secondary
to Paget’s disease. Blue colour indicates students who
agreed that osteosarcoma occurred secondary to Paget’s
disease (85.85%). Green colour indicates students who
did not agree that osteosarcoma occurred secondary to
Paget’s disease (14.15%). About 85.8% dental students
were aware that osteosarcoma of jaws occurs secondary
to Paget’s disease.

Figure 14: Pie chart depicting the awareness of dental
students on obtaining disease free margin in osteosarcoma
of jaws is difficult. Blue colour indicates students who
agreed that obtaining disease free margin in osteosarcoma
of jaws is difficult (93.40%). Green colour indicates
students who did not agree that obtaining disease free
margin in osteosarcoma of jaws is difficult (6.60%). 93.4%
dental students agreed to the fact that obtaining disease
free resection margins in osteosarcoma is difficult.
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Figure 15: Pie chart depicting the awareness of dental
students on ways to manage osteosarcoma of jaws. Blue
colour indicates students who were aware of ways to
manage osteosarcoma of jaws (83.02%). Green colour
indicates students who were not aware of ways to manage
osteosarcoma of jaws (16.98%). About 83% dental
students were aware of the ways to manage osteosarcoma
of jaws.

Comparison of year of study of participants and
awareness of osteosarcoma of jaws was done and
awareness was seen more among third years (37.14%)
compared to other years (p=0.001, statistically significant)
(Figure 16). Comparison of year of study of participants
and awareness of chemotherapy as an adjuvant for
surgery as a treatment for osteosarcoma of jaws was also
done and awareness was seen more among third years
(37.74%) compared to other years (p=0.011, statistically
significant) (Figure 17). Comparison of year of study
of participants and awareness of ways to manage
osteosarcoma of jaws and awareness was seen more
among third years (35.85%) compared to other years
(p=0.001, statistically significant) (Figure 18).

Figure 16: Bar graph depicts the comparison of year of
study of participants and awareness of osteosarcoma of
jaws. X axis denotes the year of study of the participants
and Y axis denotes the frequency distribution for the
response of the question ‘Are you aware of malignant
primary tumour of bone, osteosarcoma’ Blue colour
depicts the participants who are aware of osteosarcoma
of jaws and green colour depicts the participants who
are not aware of osteosarcoma of jaws . Awareness was
seen more among third years (37.74%) compared to
other years. This was found to be statistically significant.
(Chi square test,P=0.001).
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Figure 17: Bar graph depicts the comparison of year of
study of participants and awareness of chemotherapy as
an adjuvant for surgery as a treatment for osteosarcoma of
jaws. X axis denotes the year of study of the participants
and Y axis denotes the frequency distribution for the
response of the question ‘Do you know that survival rate
of patients suffering from osteosarcoma has increased on
using chemotherapy as an adjuvant for surgery’. Blue
colour depicts the participants who are aware of that
chemotherapy as an adjuvant for surgery and green
colour depicts the participants who are not aware of
chemotherapy as an adjuvant for surgery. Awareness
was seen more among third years (37.74%) compared to
other years. This was found to be statistically significant.
(Chi square test,P=0.011).

Figure 18: Bar graph depicts the comparison of year of
study of participants and awareness of ways to manage
osteosarcoma of jaws. X axis denotes the year of study
of the participants and Y axis denotes the frequency
distribution for the response of the question ‘Are you
aware of ways to manage osteosarcoma of jaws’ Blue
colour depicts the participants who are aware of ways
to manage osteosarcoma of jaws and green colour
depicts the participants who are not aware of ways to
manage osteosarcoma of jaws. Awareness was seen
more among third years (35.85%) compared to other
years. This was found to be statistically significant.
(Chi square test,P=0.001).
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CONCLUSION

This survey aims in creating awareness among dental
students about the primary malignant tumour of
bone osteosarcoma. It also creates awareness about
management of osteosarcoma of jaws. From the results
of the survey it is clear that most of the dental students
were well aware of osteosarcoma of jaws and also had
proper knowledge about the ways to diagnose and
manage osteosarcoma.
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Platelet rich plasma (PRP), also called as autologous platelet gel, is nothing but plasma rich in growth factors
platelet concentrate. In other words, it is an increased concentration of platelets suspended in a small amount
of plasma after the process of centrifugation. This survey aimed at assessing the knowledge and awareness of
platelet rich plasma among dental students. The study was done in an online setting among the dental students
of the Chennai population. The sample size of 150 participants of age group 20-23 years, both males and females
were selected by a simple random sampling method. Both descriptive ( frequency of the responses) and inferential
statistics (Chi - square tests) were done and the results were presented in the forms of graphs. According to this
survey based study it was noted that the females (64%) have participated in higher numbers compared to males
(36%). It was noted that 59.33% of the population participated in the study were aware of the term PRP (ie. platelet
rich plasma) whereas 40.67% of the population was not aware of the term. The association of gender and awareness
of platelet rich plasma among the participants was found to be statistically significant, p=0.000(<0.05). Within the
limitations of this study, it was inferred that the knowledge and awareness of platelet rich plasma was different
among both the genders. More appropriately , females were much aware compared to males. Association of gender
and awareness of platelet rich plasma among the participants was found to be statistically significant.
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concentration of platelets suspended in a small amount
of plasma after the process of centrifugation. Basically, a

Platelet rich plasma (PRP), also called as autologous
platelet gel, is nothing but plasma rich in growth factors,
platelet concentrate. In other words, it is an increased
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patient’s own blood is collected and is made to undergo
the process of centrifuging at varying speed until it
separates into 3 different layers i.e platelet poor plasma,
platelet rich plasma, and red blood cells. Usually 2 spins
are required. The first spin also known as the hard spin
separates the platelet poor plasma from the red fraction
and platelet rich plasma. The second spin also known as
the soft spin separates the red fraction from the platelet
rich plasma. The material with the highest specific gravity
(platelet rich plasma) will be deposited at the bottom of
the tube. Immediately prior to application of this process
, a platelet agonist such as the 10% calcium chloride and
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topical bovine thrombin is added to activate the clotting
cascade, producing a platelet gel.

This whole process of preparation takes approximately
12 minutes and produces a platelet concentration of
3-5 times that of native plasma(Marx et al., 1998;
Petrungaro, 2001). Platelets play a very fundamental role
in hemostasis and are a natural source of growth factors.
Growth factors, present within platelet o-granules,
comprise platelet derived growth factor (PDGF), insulin
like growth factor (IGF), vascular endothelial growth
factor (VEGF), platelet derived angiogenic factor (PDAF),
and transforming growth factor beta (TGF-PB) (Bennett
and Schultz, 1993). The release of these growth factors
is triggered by the activation of platelets that can be
initiated by a variety of substances or stimuli such
as thrombin, calcium chloride, or collagen. Growth
factors are concerned in main stages of wound healing
and regenerative processes including chemotaxis,
proliferation, differentiation, and angiogenesis.
Consistent with the definition of platelet rich plasma,
it’s going to be assumed that these growth factors are
present at increased concentrations in PRP.

In addition to growth factors (GFs), platelets release
numerous other substances (e.g., fibronectin, vitronectin,
sphingosine 1-phosphate, etc.) that are vital in wound
healing. An advantage of platelet rich plasma over
the utilization of single recombinant human protein
delivery is that the release of multiple growth factors and
differentiation factors upon platelet activation (Sanchez
et al., 2003). Recently, the morphologic and molecular
configuration of PRP was reported, it showed PRP may
be a fibrin framework over platelets that has the potential
to support regenerative matrix(El-Sharkawy et al., 2007;
Fernandez-Barbero et al., 2006). The underlying principle
for using PRP in soft and hard augmentation are to
hasten vascularization of the graft, advance soft tissue
healing, reduce postoperative morbidity, and enhance
bone regeneration(Anitua, 1999). Advantages of using
an autologous PRP include no risk of cross reactivity,
immune response or disease transmission(Weibrich et
al., 2001). Furthermore , the utilization of PRP improve
behavior of particulate graft materials and easier stuffing
into a grafting site, thus facilitating space maintenance
and potential bone regeneration(Freymiller and Aghaloo,
2004; Jakse et al., 2003).

Platelet-rich plasma (PRP) is currently considered as
one of the main strategies to promote musculoskeletal
tissues/collagen repair. There are several reports in the
review of literature evidencing its potential in clinical
trials as well as in vitro analysis(Hammond et al., 2009;
Kajikawa et al., 2008; Schallmoser et al., 2007 ; Weibrich
et al., 2001) . It is deployed as a cost-effective source
of autologous growth factors that might affect stem
cells proliferation and differentiation, as it is being
increasingly investigated as an adjuvant or scaffold
for stem cells-based therapeutics. However, the lack of
standardization for the methodology of obtaining and
using platelet rich plasma among different groups may
hamper the development of this trending technology.
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Previously our department has published extensive
research on various aspects of prosthetic dentistry (Anbu
et al., 2019; Ariga et al., 2018; Ashok and Ganapathy,
2019; Duraisamy et al., 2019; Ganapathy et al., 2017;
Gupta et al., 2018; Jain, 2017a, 2017b; Ranganathan
et al., 2017; Varghese et al., 2019; World Journal of
Dentistry, 2017), this vast research experience has
inspired us to research on the awareness platelet rich
plasma among health practitioners. The present study
aimed at assessing the knowledge and awareness of
platelet rich plasma among dental students.

MATERIAL AND METHODS

The study was done in an online setting among the dental
students of the Chennai population during December
2019. Institutional review board approval was obtained
for this survey based analysis. 2 reviewers [Primary
investigator & guide] were involved in this study. The
sample size of 150 participants of age group 20-23
years, both males and females were selected by a simple
random sampling method. Students pursuing internships
in various dental institutions were given access to an
online link and the responses were collected through an
online database. Randomisation [for all variables] was
followed to minimise the bias. Pretested questionnaires
where the internal validity was the homogenisation
and replication of experiment. Cross verification with
existing studies was the external validity of this study.
The results were collected and tabulated . Then the results
were exported for statistical analysis to SPSS statistical
software. Both descriptive ( frequency of the responses)
and inferential statistics (Chi - square tests) were done
and the results were presented in the forms of pie charts
and bar graphs.

RESULTS AND DISCUSSION

According to this survey based study it was noted that
the females(64%) have participated in higher numbers
compared to males(36%) [Figure 1]. It was noted that
59.339% of the population participated in the study
were aware of the term PRP (ie. platelet rich plasma)
whereas 40.67% of the population was not aware of
the term[ Figure2]. When the students were asked about
application of platelet rich plasma in dentistry 36.67%
of the population opted for endodontic followed by 28%
for the field of surgery , 21.33% for the field of implants
and 14% for the field of periodontics[Figure3]. 36% of
the population participated in the study were not aware
of the components of platelet rich plasma[Figure 4].
Regarding the method of preparation of platelet rich
plasma, only about 43.33% of the population were aware
about the proper protocol for preparation of platelet
rich plasma and 28.67% of the population had no idea
about the preparation of platelet rich plasma[Figure 5].
About 36% of the population were aware that platelet
rich plasma is completely safe and does not face any
host rejection[Figure 6].



Figure 1: Pie chart showing percentage distribution of the
population according to gender participated in the study.
649 were females (Blue) whereas only 36% males(Green)
participated in the study. N=150. Females have participated
in higher numbers in this survey.

Figure 2: Pie chart showing percentage distribution of
the awareness of the term Platelet rich plasma among
the participants participated in the study. 59.33% were
aware of the term (Blue) whereas 40.67% were not aware
of the term(Green). N=150. There is increased awareness
of Platelet rich plasma among the study participants.

Figure 3: Pie chart showing percentage distribution of
the awareness of the application of Platelet rich plasma
in different fields of dentistry. 36.67%(Purple) of the
population opted for endodontics followed by 28%(Green)
for the field of surgery, 21.33%(Beige) for the field of
implants and 14%(Blue) for the field of periodontics.
N=150. There was no clear idea of the application of
Platelet rich plasma among the study participants.
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Figure 4: Pie chart showing percentage distribution of
the awareness of the components of Platelet rich plasma
among the participants participated in the study. 64%
were aware of the term (Blue) whereas 36% were not
aware of the components(Green). N=150. There is
increased awareness of the components of Platelet rich
plasma among the study participants.

Figure 5: Pie chart showing percentage distribution of the
awareness of the method of preparation of Platelet rich
plasma. 43.33%(Blue) of the population were aware about
the proper protocol for preparation of platelet rich plasma
and 28.67%(Purple) of the population had no idea about
the preparation of platelet rich plasma. N=150. There is
awareness of the method of preparation of Platelet rich
plasma among the study participants.

Figure 6: Pie chart showing percentage distribution of the
awareness of Platelet rich plasma regarding host rejection
among the participants participated in the study. 64%
were not aware (Green) whereas 36% were aware of it
(Blue). N=150. There is not much knowledge regarding
the compatibility of Platelet rich plasma among the study
participants.
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About 56% of the participants included in the study
were aware that platelet rich plasma can be used to
treat BRONJ( Bisphosphonates related radionecrosis of
the jaw)[ Figure 7]. 52% of the population did not know
that PRP injections are used to treat certain joint diseases
like osteoarthritis [Figure 8]. Students were aware about
the term fibrin sealants(67.33%)[Figure 9]. 53.33% of the
patients knew that PRP is superior to fibrin sealants in
their characteristics[Figure 10]. Association of gender
and awareness of platelet rich plasma was found to be
statistically significant with a p value of 0.000[Figure11].
Association between gender and the field of dentistry
in which platelet rich plasma is mostly applied was
found to be statistically significant(p=0.007)[Figure12].
Association of gender and awareness of fibrin sealants
was found to be statistically significant with a p value
of 0.000[Figure13].within the study were aware of the
term PRP (ie. platelet rich plasma) whereas 40.67% of the
population wasn’t aware of the term[ Figure2].

Figure 7: Pie chart showing percentage distribution
of the awareness of Platelet rich plasma in BRONJ
(Bisphosphonates related radionecrosis of the jaw)
treatment among the participants participated in the
study. 56% were aware (Blue) whereas 44% were not
aware of it(Green). N=150. There is knowledge regarding
the use of Platelet rich plasma for BRONJ among the
study participants.

Figure 8: Pie chart showing percentage distribution of the
awareness of Platelet rich plasma in treatment of joint
disease among the participants participated in the study.
489 were aware (Blue) whereas 52% were not aware of
it(Green). N=150. There is less knowledge regarding the
use of Platelet rich plasma for treatment of joint diseases
among the study participants.
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Figure 9: Pie chart showing percentage distribution of
the awareness of fibrin sealants among the participants
participated in the study. 67.33% were aware (Blue)
whereas 32.67% were not aware of it(Green). N=150.
There is knowledge regarding fibrin sealants among the
study participants.

Figure 10: Pie chart showing percentage distribution of the
awareness of properties of fibrin sealants versus platelet
rich plasma among the participants participated in the
study. 53.33% were aware that platelet rich plasma is
superior to fibrin sealants(Blue) whereas 46.67% were not
aware of it(Green). N=150. There is knowledge regarding
fibrin sealants among the study participants.

Figure 11: The bar graph represents the association of
gender and awareness of platelet rich plasma among
the participants. The X - axis represents the gender and
the Y - axis represents the number of participants with
their responses. Among the total participants, 46% of
the females were aware of platelet rich plasma. This
association was statistically significant.(Pearson Chi square
value:17.384, p=0.000(<0.05). Hence it is statistically
significant.



When the students were asked about application of
platelet rich plasma in dentistry 36.67% of the population
opted for endodontic followed by 28% for the world of
surgery , 21.33% for the world of implants and 14% for
the world of periodontics[Figure3]. 36% of the population
participated within the study weren’t aware of the
components of platelet rich plasma[Figure 4]. Regarding
the tactic of preparation of platelet rich plasma, only
about 43.33% of the population were conscious of the
proper protocol for preparation of platelet rich plasma
and 28.67% of the population had no idea about the
preparation of platelet rich plasma[Figure 5]. About 36%
of the population were aware that platelet rich plasma is
completely safe and doesn’t face any host rejection[Figure
6]. About 56% of the participants included within the
study were aware that platelet rich plasma are often used
to treat BRONJ(Bisphosphonates related radionecrosis of
the jaw)[ Figure 7]. 52% of the population didn’t know
that PRP injections are used to treat certain joint diseases
like osteoarthritis [Figure 8].

Figure 12: The bar graph represents the association of
gender and awareness of the field of application of platelet
rich plasma in dentistry among the participants. The X -
axis represents the gender and the Y - axis represents the
number of participants with their responses. Among the
total participants, 30% of the females opted that platelet
rich plasma was used in endodontics . This association was
statistically significant.(Pearson Chi square value:12.111,
p=0.007(<0.05). Hence it is statistically significant.

Students were conscious of the term fibrin sealants(67.33%)
[Figure 9]. 53.33% of the patients knew that PRP is
superior to fibrin sealants in their characteristics[Figure
10]. Association of gender and awareness of platelet rich
plasma was found to be statistically significant with a
p value of 0.000[Figure11]. Association between gender
and thus the sector of dentistry during which platelet rich
plasma is typically applied was found to be statistically
significant(p=0.007)[Figure12]. Association of gender and
awareness of fibrin sealants was found to be statistically
significant with a p value of 0.000[Figure13].

According to this survey, it was inferred that the
knowledge of platelet rich plasma was different among
both the genders. More appropriately , females were
much aware compared to males.
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Figure 13: The bar graph represents the association of
gender and awareness of application of fibrin sealants
among the participants. The X - axis represents the gender
and the Y - axis represents the number of participants with
their responses. Among the total participants, 64% of the
females were aware of fibrin sealants. This association was
statistically significant. (Pearson Chi square value:129.373,
p=0.000(<0.05).Hence it is statistically significant.

Figure 14: The bar graph represents the association of
gender and awareness of properties of fibrin sealants
versus platelet rich plasma among the participants. The
X - axis represents the gender and the Y - axis represents
the number of participants with their responses. Among
the total participants, 53.3% of the females were
aware that platelet rich plasma is superior to fibrin
sealants. This association was statistically significant.
(Pearson Chi square value:96.429, p=0.000(<0.05). Hence
it is statistically significant.

Platelet rich plasma can be used in different fields of
dentistry and not specific to any particular field as such.
The development of an autologous platelet rich plasma
is proved to be relatively easy and ultimately effective
as a surgical supplement, in order to retain desired levels
of the growth factors after preparation. The potential
use of Platelet rich plasma is to be clinically effective in
acceleration of postsurgical healing in both periodontal
and oral surgery applications mainly (Carlson and Roach,
2002).
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Figure 15: The bar graph represents the association of
gender and awareness of the components of platelet rich
plasma among the participants. The X - axis represents
the gender and the Y - axis represents the number of
participants. Among the total participants, 64% of the
females were aware of the components of platelet rich
plasma. This association was statistically significant.
(Pearson Chi square value:150.000, p=0.000(<0.05).Hence
it is statistically significant.

Components of platelet rich plasma are mainly the
platelets, leucocytes, and growth factors. Several authors
have tried to characterize and classify the numerous
techniques available in the present use in terms of
preparation (use of anticoagulant;centrifugation speed),
components , and its applications (Anitua, 1999; Dohan
Ehrenfest et al., 2009). Regarding the techniques of
preparation most of the responses said it was centrifuging.
Though it is correct the method of preparation is
explained briefly as follows: Open technique: the product
is exposed during preparation to the environment and
comes in direct contact with different materials that are
to be used for their production, like the pipettes or any
kind of product-collecting tubes. It is specifically ensured
that with the open technique, it is not to be contaminated
during any kind of microbiological handling. Closed
technique: it involves the use of commercial available
devices with markings in which the preparation is not
exposed to the environment . closed technique is the
most safe and preferred method of preparation of platelet
rich plasma.

Platelet rich plasma has a wide range of applications
other than dental field. It is used in the dermatological
field for the purpose of alopecia treatment, in BRONJ, in
Osteoarthritis and so on. A study done by Mauceri et al
(Mauceri et al., 2018) , showed that platelet rich plasma
as an adjunct to laser can cause effective healing. In this
study in order to manage BRONJ patients performing
the conservative type of treatment through Er,Cr:YSGG
laser combined platelet rich plasma,will enhance the
bone and mucosal healing, with a successful outcome
of 80%.The use of laser technology for BRONJ treatment
and its advantages on tissue healing capacity has been
widely investigated in the past years (Ghidini et al., 2017;
Latifyan et al., 2016). It can improve post surgical wound
healing by stimulating the release of growth factors
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;promoting angiogenesis and bone healing. It is also
implicated in the treatment of osteoarthritis . platelet rich
plasma in addition to hyaluronic acid, dehydrated human
amniotic/chorionic membrane tissue, have started to
gain traction for osteoarthritis. Since platelet rich plasma
is considered to have both anti-inflammatory effects
through growth factors such as transforming growth
factor-P and insulin-like growth factor 1, and stimulatory
effects on mesenchymal stem cells and fibroblasts they
can play a pivotal role(Southworth et al., 2019) .

Fibrin sealant back in the 90’s was the first modern era
material approved as a hemostat in the. It was the only
agent approved as a hemostat, sealant, and adhesive
by the Food and Drug Administration (FDA)(Spotnitz,
2014). The product is presently supplied in forms of
patches additionally to the primary liquid formulations.
However, with the passage of time newer products came
into use. One such thing was platelet rich plasma. In an
in vitro study in the dogs(Hermeto et al., 2012) showed
that platelet rich plasma is clinically superior to the fibrin
sealants , when these agents were used on full-thickness
skin grafts. It has been emphasized that the histological
analysis demonstrated greater presence of fibroblasts in
the group treated with platelet-rich plasma.

PRP is now being widely used as a new therapeutic
option in the field of dermatology, such as trichology,
wound healing, and cosmetic medicine. In this manner,
understanding the biological characteristics and
mechanism of action of this platelet rich plasma will help
clinicians in selecting a system that meets their specific
needs for a given indication. Further clinical trials and
studies need to be evaluated for the purpose of usage of
platelet rich plasma.

CONCLUSION

Within the limitations of this study, it was inferred
that the knowledge and awareness of platelet rich
plasma was different among both the genders. More
appropriately, females were much aware compared to
males. Association of gender and awareness of platelet
rich plasma among the participants was found to be
statistically significant.
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Extractions are associated with postoperative pain and swelling at the extraction site. Postoperative pain is usually
moderate to severe in the first 12 h postoperatively and lasts for 3-5 days. However, with pain killers, these
symptoms usually subside within 24 h. The aim of the study was to compare and evaluate the analgesic effects of
Ketorolac and tramadol post operatively. Total of 100 patients requiring surgical extraction under local anesthesia
were taken in the study. The study group consisted of patients aged between 25-40 years undergoing extraction
of the mandibular molars. The patients were randomly divided into two groups (Group A & Group B) of 50 each.
Group A patients were given Tramadol 50 mg and Group B patients were given ketorolac 10 mg postoperatively.
Pain intensity was recorded after 30 minutes, 1st hr., 4th hrs, 6th hrs, 12th hrs and 24 hrs using the visual analog
scale. Telephonic interviews were conducted to record the pain intensity of the patients. Pain was recorded on
VAS (visual analogue scale). The data were coded and entered into IBM SPSS for statistical analysis. Descriptive
and analytic approaches were used in the data analysis. Independent sample t test was used to compare the pain
intensity in both the groups. On comparing the mean of the Visual Analog Scale it was found that the mean of
Group B (Ketorolac) was found to be lesser than that of Group A (Tramadol) thus proving that Ketoralac had
more analgesic effects compared to tramadol. Independent sample t test showed that the results were statistically
significant. (p=0.021, p<0.05). Within the limits of the study, it was found that the maximum analgesic effect of
Ketorol was achieved in 48 hours and the maximum analgesic effect of Tramadol was achieved in 72 hours and
the results were statistically significant.

ANALGESIC EFFECT; KETOROLAC; TRAMADOL; PAIN INTENSITY; VISUAL ANALOG SCALE.

Pain is a subjective symptom and can be influenced by
various factors like age, sex, anxiety, pain threshold and
surgical difficulty etc. pain experienced after extraction
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under local anesthesia has been shown to be of short
duration and reaches its maximum intensity in early
post-operative period which requires analgesics for relief.
(Becker and Phero, 2005)Post-operative pain can cause
distress to the patient and affect the patient’s quality
of life after surgery. So various research studies have
been done for better pain control following extraction
and different types of medications have been proposed.
(Hyrkés et al., 1993) Pain management for extraction
should be treated before the development of significant
intensity of pain. Longer the pain remains uncontrolled,
more sensitive the patient may become to painful stimuli.
Pain following extraction reaches a severe intensity



or peak within the first 5-8 hrs after the surgery.
(Revathy et al., 2018)

Many clinicians have attempted to reduce the post-
operative pain by using anti-inflammatory drugs.
The anti-inflammatory drugs broadly categorized
into steroidal (Narcotic analgesics) and non-steroidal
(NSAIDS). Narcotic analgesics, which act directly on the
central nervous system opiate receptors, but can cause
drug dependence, respiratory depression, constipation,
nausea, vomiting and sedation. Non-steroidal anti-
inflammatory drugs (NSAIDs), which act by prostaglandin
synthesis to achieve analgesic and antiinflammatory
actions, (Colletti et al., 1998) but associated with
poor gastrointestinal and renal tolerance and risk of
interference with coagulation systems. (Gan, 2010) The
best postoperative medication is one that provides long
analgesic cover, is easily administrable, should be safe
and cost economical. Ketorolac is a first-generation
non-steroidal anti-inflammatory drug (NSAID) of family
heterocyclic acetic acid derivatives, used for short-term
management of moderate to severe pain and usually
not prescribed for longer than five days. Ketorolac is
a non-selective COX inhibitor. Its mode of action is by
inhibiting the bodily synthesis of prostaglandins by
competitive blocking of the enzyme cyclooxygenase
(COX). Its onset of action is approximately 30 minutes
and reaches its peak effects in 45-60 minutes having a
half-life of 4-6 hours. (Lee and Seo, 2008)

Tramadol is a synthetic opioid of the benzenoid class used
to treat moderate to severe pain both acute and chronic.
Its effectiveness is equivalent to that of morphine and
analgesics effects last for approximately 6 hrs. It acts
by two different mechanisms. (Grond and Sablotzki,
2004) First, it works by binding to the p-opioid receptor.
Secondly, it acts as a serotonin-norepinephrine reuptake
inhibitor (SNRI). (Lee et al., 1993)

The use of tramadol has not reported very widely after
extraction. However Ketorolac has been used successfully
to replace opioid in mild-to-moderate postsurgical
pain like surgical extraction. As postoperative pain
after surgical extraction is moderate to severe, pain
relief or control is often challenging to achieve.
However, this condition offers an opportunity to study
and evaluate the potency of analgesics in validated
clinically relevant models. (Lustenberger, Gritz and
Mutzbauer, 2011)

Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al.,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this vast
research experience has inspired us to research about
the analgesic effect of Tramadol and Ketorolac post
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extraction.

Data Collection: Total of 100 patients requiring
surgical extraction under local anesthesia were taken
in the study. The study protocol received institutional
approval from the Ethics Committee of the university.
The study group consisted of patients aged between
25-40 years undergoing extraction of the mandibular
molars. Inclusion criteria were the patient undergoing
extraction of the mandibular molars. Exclusion criteria
includes medically compromised patients, pregnancy,
steroid therapy, metabolic disorder patients, those who
had taken any type of analgesic in the past 48 hrs,
patients allergic to the drugs and impaction extraction.
All the patients who were included in the study were
informed about the treatment procedure and possible
complications were also explained to them. Informed
consent was taken from them.

Sampling: The patients were randomly divided into two
groups (Group A & Group B) of 50 each. Group A patients
were given Tramadol 50 mg and Group B patients were
given ketorolac 10 mg postoperatively. Pain intensity was
recorded after 30 minutes, 1st hr., 4th hrs, 6th hrs, 12th
hrs and 24 hrs using the visual analog scale. Telephonic
interviews were conducted to record the pain intensity
of the patients. Comparison of pain intensity was also
done on 1st, 2nd and 3rd postoperative days. Pain was
recorded on VAS (visual analogue scale) [0-no pain,
2-mild pain, 4- tolerable, 6-distressful pain, 8-severe
pain and 10-totally disabling pain].

Statistical Analysis: The data were coded and entered into
IBM SPSS for statistical analysis. Descriptive and analytic
approaches were used in the data analysis. Independent
sample t test was used to compare the pain intensity in
both the groups.

A total of 100 patients were enrolled in the study to
compare the analgesic efficacy of Ketorolac versus
Tramadol and were equally divided into Group A
(Tramadol) and Group B (Ketorol) included 34 males
(68%), 16 females (32%) whereas Group B included 30
males (60%), 20 females (40%)

The mean of Visual Analog Scale in the first 30 minutes
for Group A (Tramadol) was 7 and that of Group B
(Ketorolac) was 6. After 12 hours, the mean of Group A
(Tramadol) was 6 and that of Group B (Ketorolac) was 5.
The mean at the end of 24 hours of Group A (Tramadol)
was 5 and that of Group B (Ketorolac) was 6. The mean
of Group A (Tramadol) and Group B (Ketorolac) was 4
after 36 hours. At the end of 48 hours and at 60 hours,
the mean of Group A (Tramadol) was 3 and that of Group
B (Ketorolac) was 1. End of 72 hours the means of both
Group A (Tramadol) and Group B (Ketorolac) were 1. On
comparing the mean of the Visual Analog Scale it was
found that the mean of Group B (Ketorolac) was found to



be lesser than that of Group A (Tramadol) thus proving
that Ketoralac had more analgesic effects compared to
tramadol. Independent sample t test showed that the
results were statistically significant. (p=0.021, p<0.05)

Figure 1: Bar chart with error bar shows the mean of
the Visual Analog Scale of both the analgesics, Ketorolac
and Tramadol. X axis shows the time at which the pain
intensity was calculated and Y axis shows the mean of
the Visual Analog Scale. It was found that the maximum
analgesic effect (1) of Ketorol (red) was achieved in 48
hours and the maximum analgesic effect (1) of Tramadol
(blue) was achieved in 72 hours. Independent sample t
test showed that the results were statistically significant.
(p=0.021, p<0.05)

Within 24 hours, the patients using Ketorolac had a
tolerable pain and the same was observed in the patients
using tramadol only after 36 hours. Similar results are
observed by Shaik Kim K et al. and Mario et al. Both
the medications provide good analgesic effects. (Kim et
al., 2009)(Isiordia-Espinoza et al., 2011) Gopal Raju et
al. observed intravenous ketorolac 30 mg provides better
pain control postoperatively as compared to 50 mg of
tramadol after extraction. (Gopalraju et al., 2014) In the
double-blind, randomized, clinical trial Mishra et al. 2012
proved that 100 mg of tramadol is equally effective as
20 mg of ketorolac in the relief of postoperative pain.
(Mishra and Khan, 2012) Shah et al. 2013 in their study
concluded that intramuscular 30 mg ketorolac gives
better pain management, if given prior to oral surgical
procedure than intravenous 50 mg tramadol. (Shah et al.,
2013) Ong et al. 2004 showed ketorolac had better pain
scores and total postoperative analgesic consumption
than tramadol. (Ong et al., 2004)

Effective and safe analgesia is one of the main challenges
in the healthcare industry. Tramadol is a relatively new
opioid drug with better analgesic property and without
the risk of tolerance and physical dependence. It is
known to be a one of the safest postoperative analgesic
medicine used for chronic pain management. However
systematic review and meta-analysis showed that a
single dose of tramadol has a lower analgesic efficacy
and safety than NSAIDs in oral surgery. Ketorolac is a
commonly used NSAID for the short term management of
acute postoperative pain in dentistry. (Isiordia-Espinoza,
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de Jesus Pozos-Guillén and Aragon-Martinez, 2014)
Main focus of the study was to compare the analgesic
efficacy on pain intensity after tooth extraction of the
commonly used analgesics, tramadol and ketorolac. The
better analgesic efficacy of ketorolac in comparison to
tramadol is attributed to the pathogenesis of dental pain,
which is largely inflammatory and is different from
general surgical pain. The evidence-based medicine has
also shown that dental pain is better treated with NSAIDs
than opioids.

The limitations of the study are the small sample size and
the body weight which is one of the important criteria
for the analgesic effect was not taken into study. Future
studies can be conducted with a larger sample size and
also with other criteria that influence the analgesic
effect.

CONCLUSION

Within the limits of the study, it was found that the
maximum analgesic effect of Ketorol was achieved in
48 hours and the maximum analgesic effect of Tramadol
was achieved in 72 hours and the results were statistically
significant.
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ABSTRACT

Herpangina or otherwise known as hand-foot and mouth disease (HMFD) is caused by enteroviral infection and are
two common related clinical syndromes. These diseases are mostly seen in paediatric population (7 to 10 years). It is
occasionally seen among adult patients. Herpangina is caused by one particular strain of coxsackievirus A (CV-A) and
Enterovirus -A71 (EV-A71). Herpangina is an acute upper respiratory tract infection. A survey with 9 close ended questions
and 3 multiple choice questions were formed and distributed to dental students These responses to these questions were
tabulated then analyzed and studied. The study showed that 86% of the students are aware of the disease herpangina.
57% of the students were not aware of the other name of herpangina. 89% of the students were aware that herpangina is
a contagious disease and that it is a viral infection.The overall awareness and knowledge level of the students were good
however further knowledge and awareness can be emphasized. Awareness of dental students can always be enhanced
by promoting more educational programmes regarding various diseases such as herpangina. It is important as they will

play an important role in the medical field in the future.

KEY WORDS: AWARENESS, DENTAL STUDENTS, HERPANGINA.

INTRODUCTION

Herpangina or otherwise known as hand-foot and mouth
disease (HMFD) is caused by enteroviral infection and are
two common related clinical syndromes. These diseases
are mostly seen in paediatric population (7 to 10 years).
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It is occasionally seen among adult patients (Corsino and
Linklater, 2019) Herpangina is caused by one particular
strain of coxsackievirus A (CV-A) and Enterovirus -A71
(EV-A71). Herpangina is an acute upper respiratory tract
infection . It was found that patients/ individuals with
latent infections are the ones who can easily spread the
infection (Li et al., 2018; Yu et al., 2020) Typical spread
of this disease is via fecal-oral route. Transmission can be
from the ingestion of infected saliva, respiratory droplets
or direct contact with fluid from vesicles. Incubation
period of 3-5 days. (Repass, Palmer and Stancampiano,
2014; Corsino and Linklater, 2019)

There are various clinical manifestations to this disease.
Herpangina is an acute disease which is characterised
by a sudden onset of fever and sore throat followed by
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fever which may last up to 2-4 days. Cough, rhinorrhoea,
vomiting, diarrhoea and sometimes headache, abdominal
pain or myalgia and dysphagia in severe sore throat
cases can be seen (Yu et al., 2020) Skin eruptions is
manifested as papules or vesicles or petechiae on the
hand and/or feet or as aphthae on the tongue and oral
mucosa.(Wang et al., 1999; Wang and Liu, 2009) There
are various oral manifestations as well to this disease
such as vesicles, ulceration and diffuse erythema on the
soft palate, fauces and tonsillar area(Van Heerden, 2006)
Various differential diagnosis can be given to this disease
such as herpetic gingivostomatitis, ulcerative stomatitis,
measles and varicella. (Yu et al., 2020)

Table 1. Closed ended questions

1. Are you aware of the disease Yes| No
known as herpangina?
2. Are you aware of its other name? Yes| No
3. Is herpangina contagious? Yes| No
4. Is herpangina a viral infection? Yes| No
5. | Is there antiviral therapy for herpangina?  Yes| No
6. Can herpangina be prevented? Yes| No
7. Does herpangina cause Yes| No
any signs in the oral cavity?
8. Will mouthwashes help control Yes| No

mouth pain in a herpangina patient ?
9. Will a change of diet aid in treatment ? | Yes| No

The only treatment available for this disease is primary
supportive treatments. There is no prophylaxis for
herpangina or HFMD (Corsino and Linklater, 2019)) Since
herpangina and HFMD disease are self-limiting or short
duration and do not require treatment. Symptomatic
treatment is indicated in very severe cases of herpangina
in which non-aspirin antipyretics and topical anaesthetics
can be used. (Van Heerden, 2006) Lidocaine or topical
therapies are not recommended due the risks for toxicity

Table 2. Multiple choice questions

Question: A

10. Which age group? 3-10 yrs

of people are

mostly affected

11. Which organism Group A
causes herpangina? coxsackie viruses
12. What medications Antibiotics

are advised?

It was found that around 86% of the students are aware
of this disease. It is a very well-known disease and it
was found that in 1998, an epidemic of EV71 infection
caused HFMD and herpangina in thousands of people in
Taiwan, including 405 severe cases and 78 deaths(July,
1998; Wang et al., 1999) Due to this epidemic, the
existence of this disease was known by the population.
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associated with these medications. The use of intravenous
immunoglobulin (IVIG) in Asia to treat patients with
herpangina has shown major outbreaks however it has
no prospective data collected about the use of this drug.
(Chea et al., 2015; Corsino and Linklater, 2019; Jiao et
al., 2019) The aim of this study is to determine if dental
students are aware of the various managements done
for herpangina.

Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al.,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this vast
research experience has inspired us to research about
the level of awareness herpangina and its managements
among dental students

MATERIAL AND METHODS

A survey with 9 close ended questions and 3 multiple
choice questions were formed and distributed to dental
students (3rd Yrs, 4th Yrs and Interns) as shown in Table
1 and Table 2 respectively. These responses to these
questions were tabulated then analysed and studied.
Their responses will determine the level of awareness of
students regarding the management of herpangina.

RESULTS AND DISCUSSION

A total of 100 students have participated in this survey.
The results were obtained and tabulated. Table and
charts are done to depict clearly the level of knowledge
the students have towards the disease as well as its
management.

B C D
11-19yrs 20-30yrs 31-40yrs
Staphylococcus Streptococcus
antivirals No medications.

Only analgesics

However, it was found that only 57% of the students
were aware that herpangina had another name. As we
all know herpangina was also referred to as hand foot
and mouth disease (HFMD). There is still some confusion
among the students regarding this fact. It was found that
only 55% of the students have correctly identified that
this disease mainly affects children, more accurately



children lesser than 6 years old (Yu et al., 2020) There
has been a case report of herpangina done in Nagpur,
India which shows that a total of 4 cases were reported,
(2 male and 2 female), all these patients had the classic
clinical manifestation of oral and skin lesion. The age
group of these patients were 3-4 year old children.
(Saoji, 2008).

Tablela. Shows the level of knowledge and awareness of
students regarding herpangina. 86% of the students are
aware of the disease herpangina. 57% of the students
were not aware of the other name of herpangina. 89% of
the students were aware that herpangina is a contagious
disease and that it is a viral infection. Only 53% of the
students were aware that there is no available antiviral
therapy for herpangina. It was found that 93% of the
students were aware that herpangina can be prevented.
97% of the students were aware that herpangina can
produce signs in the oral cavity. 79% of the students have
knowledge that there are mouthwashes which will help
control the mouth pain in herpangina patients. There were
only 69% of the students that agreed that a change in diet
can help in the treatment of herpangina.

Questions Yes No
Are you aware of the 86% | 14%
disease known as herpangina?

Are you aware of its other name? 43% | 57%

89% | 11%
89% | 11%

Is herpangina contagious?
Is herpangina a viral infection?

Is there antiviral therapy for herpangina? | 47% | 53%
Can herpangina be prevented? 93% | 7%
Does herpangina cause any 97% | 3%
signs in the oral cavity?

Will mouthwashes help control 79% | 21%
mouth pain in herpangina patient ?

Will a change of diet aid in treatment ? 69% | 31%

Figure 1: Pie chart shows the responses of students based
on the most affected age group for herpangina. The highest
response was 3-10yrs (55%) and the remaining 45%
belongs to the remaining age groups.

Thirunavakarasu et al.,

It was found that about 89% of the students are aware
that herpangina is a viral infection and 89% of the
students are aware that this disease can be contagious.
Various articles have discussed that this disease is
transmitted through the gastrointestinal tract (fecal-oral
route) and respiratory route or through contact with an
infected person.(Li et al., 2018; Yu et al., 2020) Knowledge
regarding what type of infection it is should be known by
the students so that they can take preventive measures
as these dental students deal with patients day in and
day out. 75% of the students have correctly identified
the causative organism of this disease which is Group
A coxsackieviruses. Knowledge regarding the causative
organisms distinguished this disease from other diseases
as well as it can help plan the future treatments needed
to be taken.

Figure 2: Pie chart shows the responses of students for the
causative organism of herpangina. 75% of the students
selected group A coxsackieviruses.

Herpangina can be prevented and about 93% of the
students were aware of this fact. A study was done and
found that a strong protective effect of hand washing
could be expected as the main transmission rate is
by hand contact. (Ruan et al., 2011) As we know the
transmission of herpangina is by ingestion of infected
saliva, respiratory droplets or direct contact with fluid
from vesicles. Thus importance regarding the knowledge
on how to prevent this disease should be known by
the students as we can spread the knowledge to our
paediatric patients. 97% of the students are aware that
herpangina shows oral manifestations. It is important for
dental students to be aware of diseases that show oral
lesions such as herpangina.

Regarding the management and treatment of herpangina,
539% of the students have stated that there is not antiviral
therapy available for this disease and it is true. There
are no drugs indicated for Evs. Broad spectrum antiviral
drugs are generally given for clinical treatments Antiviral
drugs such as acyclovir, ganciclovir and monosodium
phosphate vidarabine should not be given to herpangina
patients are they are anti-DNA viral drugs which has no
effect on RNA viruses (Yu et al., 2020)However about
830 of the students have chosen antivirals as a choice
of medication for herpangina. Even though a specific
antiviral therapy was not found for herpangina students
should not give any antivirals available. These antivirals
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have no effect on herpangina. Dental students should
be made vigilant about drug prescription as it may have
other effects on the patient. Better understanding of the
disease will aid its treatment.

Figure 3: Pie chart shows the responses of students for
the advised medication for herpangina. 87% have selected
only analgesics.

Diet plays an important role in treating herpangina and
69% of the students do believe this. The patients are
advised to have a light meal, advised not to have any
hot, spicy, sour, coarse, hard or irritating foods. Liquid or
semi-liquid food at small frequent meals are advised. 79%
of the students believe that the use of mouthwashes aids
in the treatment of herpangina. Oral care is important as
herpangina has many oral manifestations. Lightly salted
water or normal saline are recommended for the patients
to rinse their mouths after meals(Yu et al., 2020) These
maintain oral hygiene and prevent any other further
oral disease and also prevent the spread of the existing
disease.

CONCLUSION

Awareness of dental students can always be enhanced
by promoting more educational programmes regarding
various diseases such as herpangina. It is important as
they will play an important role in the medical field
in the future. Within the limit of the study, the overall
awareness regarding herpangina and its management is
good. In the future, this study can be done in a larger
scope to determine the level of knowledge of students
regarding herpangina
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ABSTRACT

Dental fluorosis occurs due to ingestion of excess fluoride during tooth formation stage. Fluoride decreases the
incidence of dental caries but when exceeded above normal limit, it causes fluorosis. Fluorosis stains appear as
white opaque stains. If the dental fluorosis is more severe, it appears brown due to secondary staining. The aim of
the present study is to analyse the awareness levels on diagnosis of fluorosis stains among dental students. The
present study is a survey based study. A set of 12 questionnaires were prepared and distributed among students of
Saveetha Dental College. The questionnaires are about fluorosis, its diagnosis and treatment. We found that only a
smaller number of people are not aware of fluorosis stains and majority of them say that the cause is consumption
of drinks. Majority of the students are aware of the diagnosis and treatment plan for fluorosis stains. Hence the
present study showed that there is proper awareness on fluorosis stains among dental students. Though there is
proper awareness of fluorosis stains, there are few populations who are not aware of its diagnosis. Hence proper
awareness on fluorosis should be created among students and other populations.

KEY WORDS: FLUOROSIS, SA/GAG TEST, STAINS, WHITE.

INTRODUCTION

Fluorosis occurs as a result of excess fluoride ingestion.
It appears initially as white opaque surface and leads to
brownish discolouration of the tooth. Fluorosis occurs
due to changes happening during tooth formation. The
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changes are related to cell/matrix/mineral interactions as
the teeth are forming. Fluoride also appears to enhance
mineral precipitation in forming teeth, resulting in
hypermineralized bands of enamel, which are then
followed by hypomineralized bands (DenBesten and Li,
2011). Enamel fluorosis causes damage to the enamel
surface (El Mourad, 2018).

Excess fluoride causes metabolic alteration in ameloblasts
eventually leading to defective matrix and improper
calcification of teeth and causing fluorosis of teeth (El
Mourad, 2018). In moderate dental fluorosis, yellow to
light brown staining is observed. Severely fluorosed teeth
are more susceptible to decay, due to the loss of the outer
protective layer (T. and B., 1955; DenBesten and Li, 2011).
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Some of the sources of fluoride are foods, water, topical
applications and fluoride toothpastes (Rigo, Lodi and
Garbin, 2015). The etiological agents of dental fluorosis
are exposure to high levels of fluoride in drinking water,
mouth rinses and dentifrices, ingestion of foods with
high fluoride contents like bananas, fish, tea, potatoes
(Clovis and Hargreaves, 1988).

Fluorosis is a major health problem in India and
common in children (Susheela, 2018). It was identified
in 1937 in Nellore, Andhra Pradesh (Shortt, Pandit and
Raghavachari, 1937). Uttar Pradesh is considered as the
endemic area of fluorosis in India (Pahuja, Pradhan and
Nagar, 2019). In Tamil Nadu, Madurai is a known endemic
fluorosis area (Meenakshi, Meenakshi and Maheshwari,
2006). Esthetics changes in permanent dentition are the
greatest concern in dental fluorosis. Early manifestation
of dental fluorosis is increased enamel porosity
(Fejerskov, Johnson and Silverstone, 1974). Enamel
hypomineralization in fluorosed teeth may be due to
aberrant effects of fluoride (Aoba and Fejerskov, 2002).
Diagnosis of dental fluorosis can be affected by various
factors like index validity, improper drying of teeth,
duration of drying, cleaning of teeth (Martins et al.,
2009; Rigo, Lodi and Garbin, 2015). Differential diagnosis
between fluorosis and non-fluoride-induced opacities
needs to establish differences between symmetrical and
asymmetrical or discrete patterns of opaque defects
(Alvarez et al., 2009).

Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al,,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this
vast research experience has inspired us to research
about the awareness of diagnosis of fluorosis stains.
Awareness should be created among people to prevent
dental diseases like caries, fluorosis and other diseases
for better diagnosis and to formulate a better treatment
plan (AlDaiji et al., 2018). Hence in the present study we
analysed the level of awareness on diagnosis of fluorosis
stains among dental students.

The present study is a survey. A set of 12 questionnaires
were prepared and distributed among students of
Saveetha Dental College. The questionnaires are about
fluorosis, its diagnosis and treatment. The responses are
recorded and made into a pie chart.

List of questions and options:

1) Are you aware of the term fluorosis?
Yes/No

2) What do you think that causes fluorosis?
Food/Drinks/Bacteria/None
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3) Is fluorosis stains good for our teeth?
Yes/No
4) How do you find that the tooth contains fluorosis
stains?
By checking whether the white streaks are present/
By checking the colour of the teeth/ Both/
None
5) Do you use fluoride rich toothpaste?
Yes/No
6) Are you aware of how fluorosis stains are
treated?
Yes/No
7) Do you think fluorosis goes away by brushing
teeth?
Yes/No
8) Do you think fluorosis weakens the tooth?
Yes/No
9) Can you get rid of white spots on teeth?
Yes/No
10) Do you think vitamin contents affect fluorosis?
Yes/No
11)  Are you aware of any specific diagnostic test for
fluorosis?
Yes/No
12)  Are you aware of the SA/GAG test for fluoride
toxicity?
Yes/No

In the present study, 64% participants were males and
36% were females. We observed that 94% were aware
of fluorosis whereas 6% were not aware [Figure 1]. 54%
participants agreed that fluorosis is caused by drinks and
23% agreed that it is caused by food intake [Figure 2].
56% agreed that fluorosis stains are bad for our teeth
[Figure 3]. Majority of the participants were aware of
how to differentiate fluorosis on teeth [Figure 4] and
79% participants were aware of treatment of fluorosis
stains [Figure 6]. 74 % participants use fluoride rich
toothpaste [Figure 5]. 57% participants believe that
fluorosis goes away by brushing the teeth [Figure 7].
75% participants were aware that fluorosis weakens the
tooth [Figure 8]. 71% participants were aware that white
spots can be treated [Figure 9]. 77% participants were
aware that vitamin content affects fluorosis [Figure 10].
620 participants were aware of the diagnostic measures
[Figure 11] and 55% participants were aware of the
SA/GAG test, which is used to check fluoride toxicity
[Figure 12].

From the results obtained we observed that only less
people were not aware of fluorosis stains and majority of
them were aware of the cause of fluorosis. Most of them
said that the cause is consumption of drinks. Majority
of the students are aware of the diagnosis and treatment
plan for fluorosis stains.

There are similar studies conducted to know the level of
awareness on fluorosis stains and diagnostic measures.



A study was conducted by Fasil Kenea Duguma et al
where they reported the awareness level on fluorosis
was as high (concordant to the present study) but the
awareness on treatments and their success rate were
relatively low (Duguma and Jeylan, 2019). Most of the
respondents in the present study mentioned the cause
of fluorosis as drinking water and this is in concordant
to the study conducted by Fasil Kenea Duguma et al
(Duguma and Jeylan, 2019). Fasil Kenea Duguma et al
also have reported that dental fluorosis causes impact
on general health (Duguma and Jeylan, 2019). Reem
Aldaigy et al conducted a similar study where they
reported the diagnosis based on dean’s fluorosis index
(AlDaiji et al., 2018).

Figure 1: Pie chart representing the awareness level on
fluorosis. Blue denotes participants who are aware and red
denotes participants who are not aware. 94% participants
were aware of the term fluorosis whereas 6% were not
aware

Figure 2: Pie chart representing the cause of fluorosis. Blue
denotes participants saying food, red denotes participants
saying drinks, green denotes participants saying bacteria
and orange denotes participants saying none. 54%
participants said that the cause is drinks, followed by food
(239%), bacteria (16%) and none being the least (7%).
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Figure 3: Pie chart representing the status of fluorosis on
our teeth. Blue denotes participants who are saying yes
and red denotes participants who are saying no. 44%
participants said yes and 56% said no

Figure 4: Pie chart representing the way to identify the
fluorosis stains in our teeth. Blue denotes participants who
are saying that they can identify by checking whether the
white streaks are present, red denotes participants who
are saying that they can identify by checking the colour
of the teeth, green denotes participants who are saying
both the options and orange denotes participants who
are saying none of the options. 52% participants said
both the options followed by participants who are saying
that they can identify by checking the colour of the teeth
(27%), participants who are saying that they can identify
by checking whether the white streaks are present (19%)
and participants who are saying none (2%).

Figure 5: Pie chart representing the number of participants using
fluoride rich toothpaste. Blue denotes participants who are saying
yes and red denotes participants who are saying no. 74% participants
said yes and 26% participants said no
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Figure 6: Pie chart representing how many of the
participants are aware of treating the fluorosis stains and
how many of them are not aware. Blue denotes participants
who are saying yes and red denotes participants who are
saying no. 79% participants said yes and 21% participants
said no

Figure 7: Pie chart representing the number of participants
who believe in treating fluorosis stains by brushing the
teeth. Blue denotes participants who are saying yes and red
denotes participants who are saying no. 57% participants
said yes and 43% participants said no

Figure 8: Pie chart representing how many participants
are aware that fluorosis stain weakens the tooth and how
many of them are not aware. Blue denotes participants
who are saying yes and red denotes participants who are
saying no. 75% participants said yes and 25% participants
said no
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Figure 9: Pie chart representing the number of participants
who believe that they can get rid of white spots on teeth.
Blue denotes participants who are saying yes and red
denotes participants who are saying no. 71% participants
said yes and 29% participants said no

Figure 10: Pie chart representing the number of participants
who believe that vitamin content can affect fluorosis. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 77% participants said
yes and 23% participants said no

Figure 11: Pie chart representing the participant’s
awareness level on specific diagnostic tests. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 62% participants said
yes and 38% participants said no



Figure 12: Pie chart representing the participant’s
awareness level on SA/GAG test for fluoride toxicity. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 55% participants said
yes and 45% participants said no.

Majority of the respondents in the present study use
fluoride rich toothpaste and some studies have reported
the prevalence of fluorosis due to usage of fluoride
rich toothpaste. Hence the fluoride composition in the
toothpaste should be present at a limited range to prevent
fluorosis (Tiwari, Kaur and Sodhi, 2010). SA/GAG test is
a diagnostic test used to measure fluoride toxicity (Jha et
al., 1982) and the present study showed that the majority
of the respondents were aware of the diagnostic test. The
SA/GAG test can also be used as a diagnostic test for
ankylosing spondylitis (Susheela et al., 1988).

Pahuja M et al conducted a study where they assessed
the awareness level among the rural population and they
reported that the majority of the participants were aware
of dental fluorosis and treatments done but they were not
aware of its consequences and did not consult a dentist
which is contrary to the present study as majority of the
respondents were aware that fluorosis stains weaken the
tooth (Pahuja, Pradhan and Nagar, 2019). Another study
was conducted by Yadav R et al where they conducted
a survey among children and reported that most of the
children were not aware of fluorosis and most of the
children worried about esthetic concerns (Yadav, Yadav
and Oberoi, 2014). Hence a proper awareness should be
created among the people about its consequences and
treatment plans (Pahuja, Pradhan and Nagar, 2019),
(Yadav, Yadav and Oberoi, 2014).

One of the main etiologies for fluorosis is consuming
fluoride rich foods and water resulting in fluorosis and
the study conducted by Anand Verma et al have reported
this (Verma et al., 2017). Even in the present study most of
the respondents were aware of the cause. Treatment plan
should be formulated based on severity of fluorosis and
this can be achieved by Dean’s fluorosis index, which is
widely used to measure the severity of fluorosis (Akpata,
2001). The present study is a single centered study with
a small sample size. The future scope includes multi
centered study with a large population and including
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other diagnostic measures for creating awareness in all
kinds of population.

CONCLUSION

Thus the present study showed that there is proper
awareness on fluorosis stains and its diagnosis among
dental students. Though there is proper awareness of
fluorosis stains, there are few populations who are
not aware of the diagnostic measures. Hence proper
awareness on fluorosis should be created among students
for proper diagnosis and treatment planning.
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ABSTRACT

The aim of the study is to know the knowledge and awareness on the bone marrow depressors among the dental
students Bone marrow suppression also known as myelotoxicity or myelosuppression, is the decrease in production
of cells responsible for providing immunity (leukocytes), carrying oxygen (erythrocytes), and/or those responsible
for normal blood clotting (thrombocytes). Bone marrow suppression is a serious side effect of chemotherapy and
certain drugs affecting the immune system such as azathioprine. Non steroidal anti-inflammatory drugs (NSAIDs),
in some rare instances, may also cause bone marrow suppression. The decrease in blood cell counts does not occur
right at the start of chemotherapy because the drugs do not destroy the cells already in the bloodstream (these are
not dividing rapidly). Instead, the drugs affect new blood cells that are being made by the bone marrow. The present
study is an online based survey conducted among the dental students.The participants were from 1st, 2nd, 3rd, 4th
and Intern years of BDS. Questionnaires were prepared and distributed among dental students through an online
link from the survey planet. About 66.67% of the students were well aware that bone marrow depression can be
caused by drugs. From the results of the survey it is clear that most of the dental students were well aware of bone
marrow depressors and also had proper knowledge about the bone marrow depressions and its complications.

KEY WORDS: BONE MARROW DEPRESSORS, DRUGS , COMPLICATIONS, DENTAL STUDENTS.

INTRODUCTION

Bone marrow depression is a laboratory finding indicating
decreased number of hematopoietic cells in the bone
marrow. It may result from decreased proliferation of
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all or part of the hematopoietic series. Microscopically,
the hematopoietic cells are replaced by adipocytes.
Bone marrow suppression also known as myelotoxicity
or myelosuppression, is the decrease in production of
cells responsible for providing immunity (leukocytes),
carrying oxygen (erythrocytes), and/or those responsible
for normal blood clotting (thrombocytes). (Inman, 1977)
(d’Onofrio and Zini, 2014) Bone marrow suppression is
a serious side effect of chemotherapy and certain drugs
affecting the immune system such as azathioprine.
(Snow and Gibson, 1995) The risk is especially high in
cytotoxic chemotherapy for leukemia. Non steroidal anti-
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inflammatory drugs (NSAIDs), in some rare instances,
may also cause bone marrow suppression. (Graumlich,
2001) The decrease in blood cell counts does not occur
right at the start of chemotherapy because the drugs do
not destroy the cells already in the bloodstream (Weeks
et al., 2012). Instead, the drugs affect new blood cells
that are being made by the bone marrow.(Brown and
Carbone, 1970) When myelosuppression is severe, it is
called myeloablation.(Hirbe et al., 2007).

Many other drugs including common antibiotics may
cause bone marrow suppression.(Langdon, Crook and
Dantas, 2016) Unlike chemotherapy the effects may not
be due to direct destruction of stem cells but the results
may be equally serious. The treatment may mirror that
of chemotherapy-induced myelosuppression or may
be to change to an alternate drug or to temporarily
suspend treatment. (Antman et al., 1988) (Friberg et al.,
2002) Because the bone marrow is the manufacturing
center of blood cells, the suppression of bone marrow
activity causes a deficiency of blood cells.(Punjabi,
Moore and Ralph, 1983) This condition can rapidly
lead to life-threatening infection, as the body cannot
produce leukocytes in response to invading bacteria
and viruses, as well as leading to anaemia due to a lack
of red blood cells and spontaneous severe bleeding due
to deficiency of platelets. (Nicholson-Weller, Spicer and
Austen, 1985).

Pain management is an everyday challenge in dentistry.
Analgesics are the group of drugs prescribed for
effective pain management, of which nonsteroidal
anti-inflammatory drugs (NSAIDs) are drugs commonly
prescribed in dental practice for the management of pain
and swelling. Of these substances, paracetamol and
ibuprofen are the most widely used (Poveda Roda et al.,
2007). The non-selective inhibition of cyclooxygenase
induced by the conventional NSAIDs induces a reduction
in thromboxane A2 synthesis, which in turn leads to
the inhibition of platelet aggregation - an important
step in hemostasis . (Armijo et al., 1977). Previously our
department has published extensive research on various
aspects of prosthetic dentistry (Anbu et al. 2019; Ashok
and Ganapathy 2019; Ganapathy et al. 2017; Jain 2017,
Ariga et al. 2018; Evaluation of Corrosive Behavior of
F...; Ranganathan et al. 2017; Jain 2017; Duraisamy et al.
2019; Gupta et al. 2018; Varghese et al. 2019), this vast
research experience has inspired us to research about to
research about the awareness on bone marrow depressors
among dental students.

The present study is an online based survey conducted
among the dental students.The participants were
from 1st, 2nd, 3rd, 4th and Intern years of BDS.
Questionnaires were prepared and distributed among
dental students through an online link from the survey
planet. The total number of participants was 89 dental
students. Participation in this study was voluntary. The
questionnaire contained 15 questions. Independent
variables were demographics such as year of study of
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participants. Dependent variables were bone marrow
depressors, dental students . Only the completed surveys
were included for analysis. The collected results were
entered in Microsoft excel. Data analysis was done using
SPSS software 20.0. Statistics used for analysis was
Descriptive statistics and comparison of variables were
done using chi square test where p<0.05, statistically
significant .

Students from different years participated in the survey.
The participants were from the first years (27.45) second
years(25.49) third years(25.49) and fourth year(21.57)
dental students (Figure 1). About 84.3% of students are
aware of the importance of the bone marrow functioning
in our body and about 15.69% were not aware of the
importance of the bone marrow functioning in our body.
(Figure 2). About 68.63% of students were aware of the
conditioning called bone marrow depression and about
31.37% were not aware of the conditioning called the
bone marrow depression. (Figure 3).

About 66.67% of the students were well aware that
bone marrow depression can be caused by drugs and
about 33.33% of the students were not aware that bone
marrow depression can be caused by drugs.(Figure 4).
About 52.94% of students were aware that the NSAID
group of drugs may induce bone marrow suppression
and about 47.06% of students were not aware that
the NSAID group of drugs may induce bone marrow
suppression (Figure 5). About 66.67% of students were
aware that some antibiotics could cause bone marrow
depression and about 33.33% of students were not
aware that some antibiotics could cause bone marrow
depression (Figure 6). About 52.94% of students were
aware that the aceclofenac may induce bone marrow
suppression and about 47.06% of students were not
aware that the aceclofenac may induce bone marrow
suppression(Figure 7).

About 60.68% of the students were aware of the
complications that may take place due to bone marrow
depression and about 39.22% of the students were not
aware of the complications that may take place due to
bone marrow depression.(Figure 8). About 84.31% of the
students were aware that the bone marrow depression
may lead to lack of immunity and 15.69% of the students
were not aware that the bone marrow depression may
lead to lack of immunity (Figure 9). About 76.47% of
the students were aware that risk of infection increases
in patients with bone marrow suppression and about
23.53% of the students were not aware that risk of
infection increases in patients with bone marrow
suppression (Figure 10)

About 54.9% of the students were aware of the clinical
features that present along with bone marrow depressions
and about 45.1% of the students were not aware of the
clinical features that present along with bone marrow
depressions.(Figure 11). About 39.22% of the students
were aware of the treatment to be given to patients with



bone marrow depression and 60.78% of the students were
not aware of the treatment to be given to patients with
bone marrow depression(Figure 12). About 78.43% of
the students were aware that bone marrow suppression
may lead to life threatening conditions and 21.57% of the
students were not aware that bone marrow suppression
may lead to life threatening conditions.(Figure 13). We
know that bone marrow depression may lead to various
complications and thus handling the drugs which induce
the bone marrow depression must be dealt carefully.
(Masamoto et al., 2016)

Our study was carried out with the aim of appraising the
attitude and awareness of dentists toward the knowledge
on bone marrow depressors and bone marrow depression
and suggest alternative measures to overcome the same.
(Kulasekararaj, Mufti and Marsh, 2013) We can observe
that the students were aware of bone marrow depression.
And the students also had proper knowledge about the
bone marrow depressions and its complications.

Figure 1: Pie chart depicting the distribution of year of
study of the dental students participating in the survey.
Blue colour indicates 1st year students (27.45). Green
colour indicates 2nd year students (25.49%). Yellow
colour indicates 3rd year students (24.59%). Purple colour
indicates 4th year students (21.57%).

Figure 2: Pie chart depicting the awareness of importance
of bone marrow among the dental students participated in
the survey. Blue colour indicates students who were aware
of importance of bone marrow(84.31%) Green colour
indicates students who were not aware of importance of
bone marrow (15.69%).
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Figure 3: Pie chart depicting the awareness of bone marrow
depression among the dental students participated in the
survey. Blue colour indicates students who were aware of
bone marrow depression (68.63%). Green colour indicates
students who were not aware of bone marrow depression
(31.37%).

Figure 4: Pie chart depicting the awareness that certain
drugs that can cause bone marrow depression among the
dental students participated in the survey. Blue colour
indicates students who were aware of certain drugs that
can cause bone marrow depression (66.67%). Green colour
indicates students who were not aware that certain drugs
that can cause bone marrow depression (33.33%).

Figure 5:Pie chart depicting the awareness that NSAIDS can
induce bone marrow depression among the dental students
participated in the survey. Blue colour indicates students who
were aware that NSAIDS can induce bone marrow depression
(52.94%). Green colour indicates students who were not aware
that NSAIDS can induce bone marrow depression (47.06%).
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Figure 6: Pie chart depicting the awareness that antibiotics
can cause bone marrow depression among the dental
students participated in the survey. Blue colour indicates
students who were aware that antibiotics can cause bone
marrow depression (66.67%). Green colour indicates
students who were not aware that antibiotics can cause
bone marrow depression (33.33%)

Figure 7: Pie chart depicting the awareness that
aceclofenac bone marrow depression among the dental
students participated in the survey. Blue colour indicates
students who were aware that aceclofenac bone marrow
depression (52.94%). Green colour indicates students who
were not aware that aceclofenac bone marrow depression
(47.06%)

Figure 8: Pie chart depicting the awareness on complications
caused by bone marrow depression among the dental students
participated in the survey. Blue colour indicates students who
were aware of complications caused by bone marrow depression
(39.229%). Green colour indicates students who were not aware on
complications caused by bone marrow depression (60.78%)
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Figure 9: Pie chart depicting the awareness on bone marrow
depression can cause lack of immunity among the dental
students participated in the survey. Blue colour indicates
students who were aware of bone marrow depression can
cause lack of immunity (15.69%). Green colour indicates
students who were not aware on bone marrow depression
can cause lack of immunity (84.31%)

Figure 10: Pie chart depicting the awareness of patients
with bone marrow depression are prone to high risk of
infections among the dental students participated in the
survey. Blue colour indicates students who were aware
of patients with bone marrow depression are prone to
high risk of infections(76.47%). Green colour indicates
students who were not aware of patients with bone marrow
depression are prone to high risk of infections (23.54%)

Figure 11: Pie chart depicting the awareness of clinical features
seen in bone marrow depression among the dental students
participated in the survey. Blue colour indicates students who
were aware of clinical features seen in bone marrow depression
(54.9%). Green colour indicates students who were not aware of
clinical features seen in bone marrow depression (45.1%)



Figure 12: Pie chart depicting the awareness of treatment
for bone marrow depression among the dental students
participated in the survey. Blue colour indicates students
who were aware of treatment for bone marrow depression
(39.2%). Green colour indicates students who were
not aware of treatment for bone marrow depression
(60.789%)

Figure 13: Pie chart depicting the awareness that bone
marrow depression can lead to life threatening conditions
among the dental students participated in the survey.
Blue colour indicates students who were aware that bone
marrow depression can lead to life threatening conditions
(78.43). Green colour indicates students who were not
aware that bone marrow depression can lead to life
threatening conditions (21.57%)

CONCLUSION

This survey aims in creating awareness among dental
students about bone marrow depressors. It also creates
awareness about Complications of bone marrow
depression. From the results of the survey it is clear that
most of the dental students were well aware of bone
marrow depressors and also had proper knowledge about
the bone marrow depressions and its complications.
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ABSTRACT

A muscle relaxant is a drug that affects skeletal muscle function and decreases the muscle tone.it may be used to
alleviate symptoms such as muscle spasm, pain, and hyperreflexia. Muscle relaxants in dentistry are often used in
treating temporomandibular joint disorders.Temporomandibular disorders result from musculoskeletal dysfunction
of the orofacial region affecting masticatory muscles, temporomandibular joints, and associated structures. The
aim of the study is to Evaluate awareness on usuage of skeletal muscle relaxants in dental practise among dental
students. A set of questionnaire was framed and online survey was conducted among 100 dental students. The
answers given by dental students were collected and the use of skeletal muscle relaxants in dental practise was
determined. And the results were statistically analysed. The results showed that many dental students were not
aware of proper usage of SMRs in the field of dentistry. Baclofen was the most common skeletal muscle relaxant
prescribed and the common reason for prescription of skeletal muscle relaxant was TMJ disorder. It is concluded
that it is important to create awareness on usage of skeletal muscle relaxants which includes the dosage, methods

of administration, advantages and disadvantages.

KEY WORDS: DENTAL STUDENTS; DENTISTRY; SKELETAL MUSCLE RELAXANTS; TMJ DISORDERS.

INTRODUCTION

Skeletal muscle relaxants are a diverse group of
medications that are not chemically related like other drug
classes and work through a variety of mechanisms.(See
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and Ginzburg, 2008) The term "muscle relaxant” is used
to refer to two major therapeutic groups: neuromuscular
blockers and spasmolytics.(Witenko et al., 2014) They can
further be divided into antispastic and antispasmodic
medications and are used for different indications.(Dillon
et al., 2004) Since these drugs primarily work through
the central nervous system, they have accompanying
adverse effects such as sedation and dizziness that may
limit their use.(Chou, 2010) The antispasticity agents-
baclofen, tizanidine, dantrolene, and diazepam-aid
in improving muscle hypertonicity and involuntary
jerks. Antispasmodic agents, such as cyclobenzaprine,
are primarily used to treat musculoskeletal conditions.
(See and Ginzburg, 2008; Ledowski et al., 2018)
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In general, antispasticity agents and antispasmodics
are not interchangeable and should not be substituted
for one another.(Chisholm-Burns et al., 2019) Limited
evidence exists for comparing one agent with another,
so selecting an optimal agent relies on important patient-
specific factors such as risks for side effects, potential
drug interactions with concomitant therapies, and total
cost.(Shaheed et al., 2017)

Common musculoskeletal conditions causing tenderness
and muscle spasms include fibromyalgia, tension
headaches, myofascial pain syndrome, and mechanical
low back or neck pain.(Beebe, Barkin and Barkin,
2005) If muscle spasm is present in these conditions,
it is related to local factors involving affected muscle
groups.(Moody, Fu and Fang, 2018) These conditions
are commonly encountered in clinical practice and can
cause significant disability and pain in some patients.
Skeletal muscle relaxants are one of several classes of
medications frequently used to treat these conditions.
(Kumbham, Ghate and Lewis, 2019)

Muscle strains and other musculoskeletal disorders
(MSDs) are a leading cause of work absenteeism.
Muscle pain, spasm, swelling, and inflammation
are symptomatic of strains. The precise relationship
between musculoskeletal pain and spasm is not well
understood. Temporomandibular disorders (TMD) result
from musculoskeletal dysfunction of the orofacial region
affecting masticatory muscles, temporomandibular
joints (TMJ), and other associated structures. The
main characteristics of these problems are facial and
TMJ pain, headache, earache, dizziness, masticatory
muscle hypertrophy, limited mouth opening, locked
jaw, abnormal teeth wear, joint sounds, and others.The
muscle relaxants used in treating temporomandibular
disorders are carisoprodol, cyclobenzaprine, diazepam,
metaxalone, alprazolam and tizanidine. Diazepam appears
to reduce spasticity by enhancing the inhibitory effects
of neurotransmitter GABA(Gonzalez et al., 2009)

In general, muscle relaxants are controversial alternatives
that have efficacy in nonspecific back pain but carry
risks of adverse effects and increased cost.(Li et al.,
2020) Much of the evidence from clinical trials regarding
skeletal muscle relaxants is limited because of poor
methodologic design, insensitive assessment methods,
and small numbers of patients.(Reeves and Burke, 2010;
Lumba-Brown et al., 2018) Recent literature analyzing
the prevalence of muscle relaxant use is scarce. Some
clinicians would agree that the medications in this class
tend to be used more frequently than necessary, but clear
data is lacking.(Trueman, Castillo and Hoie, 2020) All
clinicians should be fully aware of the recent trends in
their speciality to enable them to provide effective and
successful treatment to their patients. This study aims
at evaluating the awareness on usage of skeletal muscle
relaxants in dental practice among dental students.

Previously our team had conducted numerous clinical
trials(Ganapathy et al., 2016; Selvan and Ganapathy,
2016; Subasree, Murthykumar and Others, 2016; Jyothi
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et al.,, 2017; Ranganathan, Ganapathy and Jain, 2017;
Duraisamy et al., 2019; Jain, Nallaswamy and Ariga,
2019), lab animal studies(Ashok et al., 2014; Venugopalan
et al., 2014; Ashok and Suvitha, 2016; Ganapathy et
al., 2016; Vijayalakshmi and Ganapathy, 2016) and
in-vitro studies(Ajay et al., 2017; Basha, Ganapathy
and Venugopalan, 2018; Kannan and Venugopalan,
2018) over the past 5 years. Now we are focussing
on epidemiological surveys. The idea for this survey
stemmed from the current interest in our community.

This research was conducted in Saveetha dental college
and hospitals, Chennai. The data collection included
standardized questionnaires consisting of 8 questions.
The online survey using surveyplanet was conducted
among 100 dental students. The questions were based
on knowledge of usage, prescription, common skeletal
muscle relaxant used, reason for prescription, calculation
of dosage, side effects, combination of other drugs, and
route of administration of skeletal muscle relaxants in
dental practice among dental students. The responses
were collected and analysed for statistical differences.
The questionnaire and the response collected was
represented in the form of pie charts.

According to the study results, around 63.64% of dental
students were not aware of usage of skeletal muscle
relaxants in the field of dentistry (FIGURE 1). Out of
100 dental students 85% of them had not prescribed any
skeletal muscle relaxants in dental practice (FIGURE 2).
Baclofen (53.54%) was the most commonly prescribed
skeletal muscle relaxant, followed by dantrolene
(36.36%) (FIGURE 3). TMJ disorder( 69.70%) was the
most common reason for prescription of skeletal muscle
relaxants followed by anxiety (15.15%) (FIGURE 4).
Around 59.60% of dental students calculated the dosage
of the drug based on age of patients and 23.23% of
them calculated the dosage based on gender and 17.17%
calculated the dosage based on body weight of the patient
(FIGURE 5). 43.43% of dental students were aware of the
side effects of the skeletal muscle relaxants and 56.57%
of dental students were not aware of the side effects
associated with skeletal muscle relaxants (FIGURE 6).
In FIGURE 7, 37.37% of dental students were aware of
using skeletal muscle relaxants in combination with other
drugs and 62.63% of dental students were not aware of
using skeletal muscle relaxants in combination with other
drugs. In FIGURE 8, 58.59% dental students preferred the
intravenous route of administration , 26.26% preferred
the intramuscular route of administration while 15.15%
of dental students preferred oral route of administration
of skeletal muscle relaxants (FIGURE 8).

Skeletal muscle relaxants are used medically as adjuncts
to rest, physical therapy, and other measures for the
relief of discomfort associated with acute, painful
musculoskeletal conditions.Most clinical guidelines list
skeletal muscle relaxants as optional agents for use



individually or in combination with an NSAID. The
Agency for Health Care Policy and Research (AHCPR)
guidelines, published in 1995, specifically noted that
skeletal muscle relaxants alone or in combination with
an NSAID are no more effective than using an NSAID
alone.(Hersh, Balasubramaniam and Pinto, 2008)
In study conducted by Eric chang et al.,Baclofen is
considered the first-line treatment for spasticity.(Chang
et al., 2013) Moreover, in study conducted by Hermanet
al., cyclobenzaprine was superior to placebo or 0.5 mg
clonazepam when added to self-care and education in
the management of TMD.(Herman et al., 2002).

Figure 1: Pie chart depicting the knowledge among dental
students regarding the use of skeletal muscle relaxants
in the field of dentistry.The blue colour depicts that
the participants were aware of usage of skeletal muscle
relaxants in the field of dentistry and black colour denotes
that that the participants were not aware of usage of
skeletal muscle relaxants in the field of dentistry.

Figure 2: Pie chart depicting the responses regarding the
prescription of skeletal muscle relaxants in the field of
dentistry by dental students. The blue colour denotes that
around 15.0% of the dental students had prescribed the
skeletal muscle relaxants and the black colour denotes that
around 85% of dental students have not prescribed any
skeletal muscle relaxants in dental practice.
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Figure 3: Pie chart depicting the common skeletal muscle
relaxants prescribed by the dental students. The blue
colour denotes 53.549% prescribed baclofen, green denotes
that 36.36 % prescribed dantrolene,light brown denotes
4.04% prescribed cyclobenzaprine, purple denotes 3.03%
prescribed chlorzoxazone and yellow denotes 3.03%
prescribed other skeletal muscle relaxants.

Figure 4: Pie chart depicting the common reasons for
prescription of skeletal muscle relaxants in the field
of dentistry by dental students. The blue denotes TMJ
disorder (69.70%), green denotes anxiety (15.15%),
light brown denotes bruxism (8.08%), purple denotes
sedation(7.07%).

Figure 5: Pie chart depicting the calculation of dosage of
skeletal muscle relaxants prescribed by dental students in
the field of dental practice. The blue denotes age (59.06%),
green denotes gender(23.23%), light brown denotes the
body weight (17.17%).

65



Inchara .R et al,,

Figure 6: Pie chart depicting the knowledge of side effects
of skeletal muscle relaxants among dental students. The
blue denotes that 43.43%dental students were aware of
side effects and black denotes that 56.57% were not aware
of side effects of skeletal muscle relaxant

Figure 7: Pie chart depicting the knowledge of dental
students about prescription of skeletal muscle relaxants
in combination with other drugs. The blue denotes
that 37.37% were aware of prescribing skeletal muscle
relaxants in combination with other drugs. The black
denotes 62.63% were not aware of prescribing skeletal
muscle relaxants in combination with other drugs

Figure 8: Pie chart depicting the mode of administration
of skeletal muscle relaxants in the field of dentistry
among dental students. The blue denotes intravenous
route of administration (58.595), green denotes oral
route of administration (15.15%), light brown denotes
intramuscular route of administration (26.26%).
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Muscle relaxants can be addictive for some people.
Taking them without a prescription, or taking more than
your doctor has recommended, can increase chances of
becoming addicted. (Kobayashi, Hasegawa and Ono,
1996) Risk of hepatic injury appears to be greater in
females, in patients >35 years of age, and in patients
taking other medications in addition to dantrolene.
(Waldman, 2009) In the study conducted by sharmila
et al., Muscle relaxants are commonly indicated for the
treatment of Treatment of TMJ disorders.(Sharmila, no
date) One vital aspect of the treatment is that the clinician
should constantly update his knowledge on the drugs
being administered during the course of treatment and
their interactions.

CONCLUSION

Within the study limits , it was concluded that the
majority of dental students were not aware of usage of
skeletal muscle relaxants in the field of dentistry. The
risk of adverse drug events raises concern for their safety
in routine use. Hence it is important to create awareness
on usage of skeletal muscle relaxants which includes
the dosage, methods of administration, advantages and
disadvantages for better understanding of prescribing
medications.
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Smartphone usage has become widely increased since the past decade and has captured the eyes of many young
growing children who fall precisely under the age group of 15 years and below. The over usage of the gadgets
(smart phones) have prone to be a hazardous effect on them in changing the mental and physical state. This study
was conducted in order to associate the smartphone usage and children’s behavioral change and also to bring
about awareness among the parents of the dangerous outcome provided due to prolonged usage of smartphones
among the younger generation of kids. A set of questionnaires were developed and circulated among parents
of children under different age groups were categorized into Group I (6- 10 years) and Group II (11-15 years) in
relation to behavioural changes associated with the usage of smartphones. A total 100 responses were collected
and analyzed through SPSS software and Chi square test was done. The study concludes that parents found that
children were very much addicted towards usage of smartphones and found behavioural changes in them and
there is a significant difference between the Group I parents and Group II parents though they perform very good
in academics with the help of learning through study apps they had eye related health problems and often throw
tantrums when the smartphones are being snatched away from them. The study also includes that parents must
be aware of the effects caused by over usage of smartphones among the younger generation, in order to minimize
the level of usage..

MOBILES, OVER USAGE,MENTAL WELL BEING, LOW CONFIDENCE, CONCENTRATION.

The development of mobile phones in recent times is
found to produce smartphone addiction.The prevalence
of smartphone addiction increases day by day. It causes
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psychological and behavioral dependence(Panova and
Carbonell, 2018). Studies show chronic smartphone
users are affected with headaches, impaired memory and
concentration, fatigue, dizziness and disturbed sleep(Al-
Khlaiwi and Meo, 2004). It also stated that, some people
may develop electrosensitivity from excessive exposure
to electromagnetic fields.Although these symptoms may
be primarily psychological in origin due to the nocebo
effect(Carpenter, 2014).The psychological symptoms
of the people who are addicted to smartphones might
possess depression.Depression is a medical illness that
adversely influences people in emotion, imagination, and
action(Zwanenburg, no date).
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Children are most affected among all the age groups.
Nowadays, children are spending more time-with
smart phones-which reduces their learning and play
time. It is also noted that doctors and educators are
worried about the impact of overexposure to touch-
screen technology in developing brains. Mobile phones
primarily function on electromagnetic waves for all
forms of communication(Frey, 1962). The brain has its
own electric impulses and communication is carried
out in the neural network. In children, the waves from
the phone can easily penetrate right into the brain, as
they do not have a strong shield.Research has shown
that by merely talking on the phone for 2 minutes, the
electrical activity inside a child’s brain can be changed.
This erratic activity can cause changes in mood patterns
and behavioral changes and children may have trouble
learning new things or focusing properly on studies(Ting
and Chen, 2020).

Unstrained use of technology or smart phones has an
effect on children’s development both in social and
physical well being and result in symptoms related to
other behavioral addiction(Ryding and Kaye, 2018).
Unrestricted use of technological devices among children
are prone to have effect on development due to lack of
recognition and consensus of concepts(Cha and Seo,
2018).A survey done by a group of researchers-relieved
that 43% of people underage of 15 years experiences
anxiety and even irritation when they are not able to
access phones when they want(Walker, 2019). Recent
studies have also found association between behavioral
changes in children in relation with using smart phones
for a longer duration of time(Hawi and Samaha, 2016).
Also over the past decade there has been an increase
in smartphone usage among children(Tinkler, 2015)
resulting in increased rise of common mental and
physical health related problems(Han et al., 2017).

The current study is conducted among a group of parents
having children under the age group of 15 years, to
assess the usage level of smart phones by their children,
the factors influencing the behavior and the impact of
smartphone usage in their academic performance.

MATERIAL AND METHODS

A cross- sectional questionnaire survey was conducted
to parents of children below 15 years Questions are
set on two levels. First set of questions were based on
demographic data including age, sex, class of study,
education level and occupation of parents, etc. Second
set of questions were based on their social behavior,
academic performance, intellectual thinking, physical
activity, etc. Children belonging to the age group above
15 years and physically challenged are excluded from the
study. The questionnaire containing 20 questions were
circulated to the parents. The data was collected and
further analysed using SPSS software and Chi square test
was done. The results are given in the form of percentages
and depicted in bar graphs. For better understanding
the study population was split into two groups, group 1
parents with children between the age of 6-10 years and
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group 2 of parents with children between the age of 11-
15 years .The obtained results are statistically analyzed
and charts were prepared.

RESULTS AND DISCUSSION

Prevalence of exposure to cell phones to young children
is increasing day by day (Divan et al.,, 2012). Single
children and parents are becoming more addicted to
smartphone usage as they don’t have a better companion
to play. In most nuclear families, both parents are going
to work and they don’t have much time to spend with
their children. This makes their children lonely and
becomes addicted to smartphones. Figure 1 shows the
class studied by the children participating in the study.
Among 100 participants, out of which 23% of their
children are from 1st grade class, 21% of their children
were from other grades that fall in the category of above
the age of 15 years.Figure 2 shows that students though
are seen in with handling smart phones for a very long
time, 60% of them have scored good performance in
academics thus the results of data show that smart phones
though being used widely by younger generation for
a long period of time, they were able to show a great
significant effect in their academic performance. There
are certain education apps that have been introduced to
make the difficult subject easier. Even if they miss their
class or are absent from their class, they follow the apps
and study.

Figure 1: Bar graph depicting the responses collected for
the question to what class their children are studying.
Where X axis represents the grade and Y axis represents
the number of responses for which 12% responded
kindergarten, 17% for 2nd grade, 30% for 1st grade, 16%
for 3rd grade, 10% for 4th grade, 4% for 5th grade and
11% for 6th grade

Smart phones provide a variety of gateway to children in
whiling away their time that is to be spent among with
friends and neighbors. According to this study, it shows
that 70% of children are isolated from their friends and
neighbors due to the addiction of smartphones, while
the rest 30% do not prefer to play with neighbors and
friends (Figure 3). There are many game apps which
engage the children for many hours.Smartphones affect
the communication and emotional stability of a child,
if a child is dependent on a smartphone to express their



feelings they risk weakening their communication skill.
According to the results, 60% of their parents agree
saying that children show temper tantrums when phones
are being snatched away from them while 40% of them
do not show any kind of behavioral change while their
phones are being snatched away from them (Figure 4).

Figure 2: Bar graph depicting the responses for the
question whether their children are good at studies. Where
the X axis represents the options and Y axis represents the
options for which 60% stated yes(red) and 40% stated that
their children were not good in studies (blue)

Figurer 3: Bar graph depicting the responses for questions
for which parents were asked if smart phones isolate
your children from neighbors and friends. Where X axis
represents options and Y axis represents the responses
for which 70% of the parents stated yes and 20% of the
parents stated no

Figure 4: Bar graph depicting the responses collected for
the question whether their children shows temper tantrums
when the phones are fetched away where X axis represents
the options and Y axis represents the options for which
609% stated yes and 40% stated no
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The smartphone usage is highly noted during the
leisure time, in which 38% of parents have stated that
children prefer playing outside with their fellow mates,
while the majority of children (41%) play with their
smartphones and 21% prefer sleeping in their free time
as shown in figure 5. Smart phones are being widely
used among children for the main usage of apps that are
being downloaded for their own purposes of happiness,
according to the study conducted frequently used apps
among children are majority of 449% of children most
commonly use it for studying and learning conceptual
based videos to understand and for better learning, while
38% of them use it for gaming and the rest 18% use it
for social media pleasure as shown in Figure 6.

Figure 5: Bar graph depicting the results collected on what
will their kids do at their free time where X axis represents
the options and Y axis represents the responses for which
399% opted outdoor games, 40% opted on playing with
smart phones and 21% opted for others such as sleeping
or staying indoor

Figure 6: Bar graph depicting the responses collected for
frequently used smartphone apps by their children where
X axis represents the options and Y axis represents the
number of responses for which 39% opted for gaming
apps, 44% on study apps and 17% on social media

Usage of smartphones have been highly notable and the
respective outcomes have also seen negative outcomes.
From figure7, it shows that majority of the children
(40% ) were suffering from eye problem due to prolonged
usage of smart phones than the required time of use,
30% of children suffer from head aches due to long time
exposure of the eyes that are strained more during use
age of smart phones and the rest 30% are obese since
they spend more time in playing and watching over
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phones in their leisure time rather than playing outside
with their friends.

Figure 7: Bar graph depicting the responses collected on
whether the child has any of the following health related
problems where X axis represents the options and Y
axis represents the number of responses for which 400%
opted eye problems, 30% opted headaches and 30% opted
obesity

Figure 8 shows the majority of the parents of children
between 6-10 years observed the behavioural changes
in their children when snatching away the smart phones
than the parents of children aged between 11 - 15 years
and the difference was also significant statistically(p
value-0.00<0.05). Figure 9 shows the majority of
the parents of children between 6-10 years observed
that their children frequently use games apps than
the other games and that was higher than parents of
children between 11-15 years(opt for study apps) and
the difference was also significant statistically(p value
0.000(<0.05)).Figure 10 shows the majority of the group
2 parents observed that their children were isolated from
the friends and neighbours than the group 1 parents.
There was a significant difference found in association
between parents groups and their behavioral changes
(p value- 0.00<0.05).

Figure 8: Bar graph showing association between parent
group and their child’s behavior when the phone is being
snatched away. X axis represents the parent group and
Y axis represents the responses. Majority of the parents
of children between 6-10 years observed the behavioural
changes in their children when snatching away the smart
phones than the parents of children aged between 11 -15
years and the difference was also significant statistically.
Pearson chi square test was done; p value-0<0.05.
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Figure 9: Bar graph showing association between parents
group and the frequently used apps. X axis represents
the parent group and the Y axis represents the responses.
Majority of the parents of children between 6-10 years
observed that their children frequently use games apps
than the other games and that was higher than parents
of children between 11-15 years(opt for study apps) and
the difference was also significant statistically. Pearson
Chi-square test was done; p value 0.000(<0.05).

Figure 10: Bar graph showing association between parents
group and whether the smart phone isolates their children
from their friends and neighbors. X axis represents the
parents group and Y axis represents the options. Majority
of the group 2 parents observed that their children were
isolated from the friends and neighbours than the group
1 parents. There was a significant difference found in
association between parents groups and their behavioral
changes. Pearson Chi-square test was done; p value-
0<0.05

Through this study it can be concluded that children
were showing good academic performance. But their
social behavior and physical activity are declining
gradually. Prolonged usage of smartphones also has
some negative impact on their health. Few are suffering
from eye problems and some encounter headaches.
Chronic addiction to smartphones makes the children
lazy and they don’t prefer outdoor games. This affects
their health. Inadequate physical activity make them
obese and lethargic. As this study is a pilot study with
100 responses, we cannot conclude that smartphones



promote their performance in academic studies, because
the chosen population are below 15 years of age. Further
study must be conducted to assess the prevalence of
addiction to smartphones among school going children
of various ages.

CONCLUSION

Thereby the study concludes that smart phones usage is
more among the children under 6-10years for the purpose
majorly than the children of 11-15 years. The parents of
children aged 11-15 years observed that their children
were isolated from their friends and neighbours because
of constant smartphone usage than parents of children
aged 6-10 years. All observed the temper tantrums among
their children while snatching away the smartphones.
From this study, we also found that the majority of the
parents are taking utmost care in the child’s lives and
monitoring the use of phones.
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ABSTRACT

Triphala, a traditional Ayurveda herbal formulation consisting of dried fruits of three medicinal plants, is known to
have effective antimicrobial properties. Inorganic elements like zinc oxide have also been known to have antimicrobial
properties against strains of gram positive and gram negative bacteria, both. Green synthesis of nanoparticles is
being encouraged, because of its positive effects on the environment and its cost-effectiveness. Hence, the study was
conducted to synthesize Triphala augmented Zinc oxide nanoparticles and assess its antimicrobial activity against
oral pathogens. Aqueous extract of Triphala was formulated and incorporated to zinc oxide solution to formulate
the nanoparticle. Agar well diffusion method was used to assess the antimicrobial activity against S. Mutans, C.
albicans, S. aureus, E.faecalis. Triphala incorporated zinc oxide nanoparticles produced a zone of inhibition more
than that of ampicillin/cycloheximide against S. aureus and at 50 ul was almost as effective as antibiotic against
the gram positive bacteria. Triphala incorporated ZnONPs as a cost effective, eco-friendly yet efficient method
and they show great potential as oral antimicrobial agents.

KEY WORDS: GREEN SYNTHESIS NANOPARTICLES, HERBAL DENTISTRY, NANO-SCIENCE, TRIPHALA, STREPTOCOCCUS
MUTANS.
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Dental caries can be defined as a multi-factorial
microbial disease characterized by de-mineralization of
the inorganic and destruction of the organic substance
of the tooth. Dental caries start with bacterial adherence
to the tooth structures gradually leading to formation
of plaque followed by de-mineralization of enamel due
to fermentation of dietary carbohydrates (Mittal et al.,
2011; Snehal and Srinivasan, 2015) . The initial caries
lesion manifest as white spot lesion and it occurs mainly
due to major mineral loss at the subsurface area beneath
a relatively intact area(Welbury, Duggal and Hosey,
2018), caused by microorganisms like Streptococcus
mutans, Lactobacillus acidophilus which encourage
the accumulation and adherence of plaque biofilm by
metabolizing sucrose into sticky glycan (Loesche, 2007).
Studies have shown that dental caries is not a continuous
process, but rather a cyclic phase of demineralization and
remineralization (Carounanidy and Sathyanarayanan,
2009). Since 1980, fluorides have been known to control
carious lesion facilitating the re-mineralization process in
enamel, but high concentration of fluoride in dentifrices
and systemic fluorides led to fluoride toxicity, which in
turn gave rise to the non-fluoride based re-mineralizing
agents like CPP-ACP, Bioactive glass, CPP, Xylitol,
nanoparticles (Arifa, Ephraim and Rajamani, 2019).

Among these, nanoparticles have gained popularity
in the field of scientific research, owing to their size
(1-100 nm), it has shown tremendous potential even
as an antibacterial agent because of their enhanced
physicochemical properties, large surface area to mass
and increased chemical reactivity (Saafan et al., 2018).
Among the nanoparticles, metal oxide such as Zinc
Oxide (ZnO) has gathered attention from researchers,
as it is found to be stable under varying environments,
also it has shown antimicrobial activity against both
gram positive and gram negative microorganisms and
antibacterial activity against spores. Also, they are non
toxic, biocompatible in nature which makes it a desirable
choice of material (Tiwari et al., 2018). Synthesis of
Zn0 nanoparticles can be achieved through physical
processes, chemical processes like sol-gel, pyrolysis,
electro-deposition, which are useful for mass synthesis
but at the same time prove to be detrimental to the
environment (Su and Chang, 2018).

That’s when green synthesis of nanoparticles were
introduced where secondary metabolites of plant
products were used as reducing agents for synthesizing
and stabilizing the nanoparticles. Triphala is a
botanical preparation consisting of equal parts of three
herbal fruits, known to have excellent antibacterial,
antimicrobial, antiviral properties, also exhibits potent
antioxidant properties due to its essential phytochemicals
(Jagadish, Anand Kumar and Kaviyarasan, 2009). We
have successfully completed numerous epidemiological
studies for the betterment of our community (Prabakar,
etal., 2018a, 2018b; Prabakar et al., 2018; Vishnu Prasad
et al., 2018; Khatri et al., 2019; Manchery et al., 2019;
Shenoy, Salam and Varghese, 2019). In this research
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we are studying/analyzing the Therefore, this study
was conducted to synthesize Triphala incorporated zinc
oxide nanoparticles and assess its antimicrobial activity
against oral pathogens.

Study design: In-vitro

Ethical approval: Prior to the start of the study, ethical
approval was obtained from Scientific Review Board,
Saveetha Dental College, SIMATS.

Study method

1. Synthesis of Triphala incorporated zinc nanoparticles:
Tripahla was obtained from a dedicated ayurvedic
pharmacy and inspected for purity and phytochemical
composition prior to use. Aqueous extract of Triphala
was prepared by boiling 10gm of Triphala powder in 100
ml of double distilled water in a water broth at 70 OC for
ten minutes to obtain 1% of the Triphala extract and it
was filter paper was used to filter the solution and the
obtained filtrate was used for nanoparticle synthesis.
1 ml of the filtrate was mixed with the solution zinc
oxide acid solution and ascorbic acid. The solution was
then placed in an incubator at 250 rpm until there was
evidence of colour change suggestive of nanoparticle
synthesis, following which the solution was centrifuged
at 10000 rpm for 30 minutes. The pellet obtained was
washed with double distilled water, followed by absolute
ethanol and dried in a hot air oven for 2 hours and stored
in an air-tight container. Confirmation of the ZnONPs
was performed using UV-Visible spectrophotometer at
1, 12, 18, 24, 48 and 72 hours.

2. Antimicrobial activity of Triphala incorporated zinc
nanoparticles: Agar well diffusion method was used
to determine the antibacterial activity of different
concentrations of ZnONPs against oral pathogens such
as S. mutans, E. faecalis, C. albicans and S. aureus.
Secondary cultures of microbial suspension were
dispersed evenly on the surface of Muller Hinton agar
and rose Bengal agar plates using a sterile spreader.
Different concentrations of nanoparticles (25, 50 & 100
pl) were incorporated through a sterile micropipette into
the wells created on the agar plate using sterile cork
borer. The plates were then incubated at 37°C for 24 h
to 48 h. Commercial antibiotic ampicillin (50mg/ml) was
used as positive control for S. mutans, E. faecalis, S.
aureus but for C. albicans cycloheximide was used and
the zone of inhibition (mm) was recorded for each plate
and compared with control. All the tests were replicated
in triplicate for analysis.

Zinc oxide nanoparticles have proved to be one of the
most important metal oxide nanoparticles, owing to
their peculiar physical and chemical properties, (Smijs
and Pavel, 2011). From being used in rubber industries
(Kotodziejczak-Radzimska and Jesionowski, 2014),



skin products (Newman, Stotland and Ellis, 2009),
food additives (Rasmussen et al., 2010), it has received
much recognition in the field of biomedical research.
In comparison to other metal oxide nanoparticles, zinc
oxide NPs have relatively less toxicity and excellent
biomedical applications, like drug delivery, antibacterial,
anticancer, anti-inflammation (Mishra et al., 2017).
Of many methods of preparation, green synthesis of
nanoparticles by biological systems (Fakhari, Jamzad
and Kabiri Fard, 2019) by plant extracts has become
an emerging field in nanotechnology. In this study,
Triphala, an ancient herb with equiproportional mixture
of Terminalia chebula, Terminalia belerica, and Emblica
officinalis, was incorporated into Zinc nanoparticles
and its antimicrobial activity was assessed against oral
pathogens. Previous research also shows efficacy of
Triphala against potent microorganisms (Chainani et al.,
2015), (Prabhakar et al., 2014) (Srinagesh, Krishnappa
and Somanna, 2012). Similarly, studies involving the
antimicrobial efficacy of zinc oxide nanoparticles
have also been conducted (Siddiqi et al., 2018)
(Souza et al., 2019).

The green synthesis of the zinc oxide nanoparticles,
was confirmed after visual observation, where after
the addition of the zinc oxide solution with Triphala
plant extract, the colour changed to brown with slight
viscosity in nature, indicating the formation of zinc oxide
nanoparticles, similar to other studies (Rajeshkumar et al.,
2018). In the current study, the mean zone of inhibition
(ZOI) was found to increase as the concentration of NPs
increased. Maximum ZOI for St.mutans was observed at
100yl concentration, 25mm, which was even more than
that of the commercial antibiotic used (Figure I). Against
St. Aureus, Triphala incorporated ZnONP showed a zone
of inhibition maximum of 30 mm with the commercial
antibiotic, however at 100ul and 25pl concentrations
also it showed good potential with 26 mm and 24 mm
of ZOI (Figure II). Similarly, for E.faecalis maximum ZO0I
was observed with the commercial antibiotic at 27 mm,
followed by 24 mm at 100ul concentration and 20 mm
for 50pl concentration (Figure III).

However, in the current study Triphala incorporated
ZnONPs were not as potent as the commercial antibiotic
against C.albicans, as the zone of inhibition was highest
at 30 mm for AB, and 20 mm at 100ul concentration
(Figure IV). Various other studies have reported efficacy
of Triphala against gram positive bacteria, gram negative
bacteria and yeast as well (Bajaj and Tandon, 2011)
(Azizi-Lalabadi et al., 2019). Zinc oxide nanoparticles
have also proven to be effective against a variety of
gram positive and gram negative bacteria in other studies
(Santhoshkumar, Venkat Kumar and Rajeshkumar, 2017)
(Happy Agarwal et al., 2018). However, the current study
is the first of its kind where antimicrobial efficacy of
Triphala incorporated ZnONP is tested against oral
pathogens, hence evidence is less. Therefore, further
animal studies/in-vivo research should be conducted to
validate the above findings.

Barma et al.,

Figure 1: Zone of inhibition at different concentrations
against St. mutans

Figure 2: Zone of inhibition at different concentrations
against St. aureus

Figure 3: Zone of inhibition at different concentrations
against E. faecalis

Figure 4: Zone of inhibition at different concentrations
against C.albicans
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The synthesized Triphala incorporated Zinc Oxide
nanoparticles show excellent potential as an oral
antimicrobial agent against strains of gram positive
bacteria and are also bio-friendly and inexpensive in
nature. However, animal studies and in-vivo research has
to be conducted to establish the above findings.
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ABSTRACT

The study aims to evaluate the knowledge and awareness of the presence of micro gaps at the Implant Abutment
Interface (IAI) and the use of various sealing agents among dentists. The study was conducted all over India among
dentists and dental students using an online questionnaire assessing their knowledge on the subject.Descriptive
statistics followed by the Chi-square test were used to describe the association of the results obtained from the
survey.The responses to the survey showed that the awareness regarding the presence of a micro gap at the IAI
was quite significant among dentists and so was the knowledge regarding the consequences of micro gap at IAl
It also revealed that there was moderate to poor awareness regarding the various sealing agents available and
their clinical protocols and indications. Awareness regarding the presence of micro gaps at the IAI showed a
positive association with the practitioner group. The awareness of the presence of micro gaps at the IAI is quite
high among general dentists. But the awareness of various sealing agents like gap seal and O-ring and the clinical

steps associated with their use seems to be lacking

KEY WORDS: IMPLANT ABUTMENT INTERFACE, IAl, SEALING AGENTS, GAP SEAL, MICRO GAP, O-RING.

INTRODUCTION

For over 35 years implants have proved to be a
promising option as a fixed replacement for missing
teeth(Rismanchian et al., 2012). Implant systems consist
of an endosteal fixture that Osseo integrates with
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the bone and a trans mucosal connection (abutment)
supported restoration that is screwed on to the
fixture(Binon, 2000). Two staged implant processes
help minimize early exposure to stress and aids in
obtaining osseointegration(Nakahara et al., 2017). The
implant abutment connection for a two-piece implant
system can be of two types; External connection or
Internal connection (Hagiwara and Carr, 2015). External
connection comes with an increased vulnerability to off
axial loads due to short and narrow geometry leading
to deformation of TAI(Gracis et al., 2012). Compared to
external connection, internal connection lowered the
rotation centre, improved mechanical stability and also
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reduced marginal bone loss when incorporated with
platform switching(Sailer et al., 2009).

Misfit in two-piece implants at the IAI is unavoidable
due to precision limits during production(Alves et al.,
2016). This could lead to micro motion at the interface
and could lead to accumulation of bacteria which acts
as a challenge for implant success. Gaps and hollow
spaces at the IAI act as bacterial reservoirs and are
predisposing factors for peri-implantitis which is one
of the major challenges to implant success.(Nayak et
al., 2014) Peri implantitis results in marginal bone loss,
recession and compromised esthetics and in worse case
scenarios implant failure.

To seal the gap, various sealing agents are available.
These include Gap seal (Hagerwerken, Duisburg,
Germany), O-ring (ORMCO, Milan, Italy), Berutemp 500
T2, Kiero Seal. Sealing agents in the gel form flow better
due to the low viscosity sealing the interface efficiently
than the O-ring. (Podhorsky et al., 2016) Knowledge
regarding the presence of microgap at the implant
abutment interface, and its consequences best enables the
dentist to incorporate measures to limit the sequelae that
follows when microgap is present at the IAl. To provide a
hermetic seal at the IAl in a two-piece implant may not
be possible(Quirynen et al., 1994) however incorporation
of a sealing agent reduces the bacterial leakage to a great
extent. Hence this study aims to evaluate the knowledge
and awareness regarding the presence of microgap at IAI
and the use of sealing agents among dentists.

A cross- sectional electronic questionnaire survey was
conducted among dentists all over India in the month
of January 2020.The questionnaire was designed in a
way to assess the knowledge and awareness regarding
the presence of micro gap at the IAI, it’s possible
complications and the commercially available sealing
agents. The survey forms were generated on an online
platform Google Docs (Google Business Suite) and were
circulated using various social media platforms to over
150 dentists. The survey comprised 13 close ended
questions and 2 open ended questions formulated to
be wholesome, and assessing the general academic as
well as clinical knowledge of the practitioners in the
field of implantology specifically implantitis and the
factors affecting it. The content of the questionnaire
and the phrasing of the questions were discussed and
pre-tested among the staff and postgraduate students
“?”. The questions in the survey fell into broad categories
such as:

Demographic data: Data including name, age group, and
the level of dentistry practiced ranging from undergraduate
students to Prosthodontists and Implantologists.

Knowledge and awareness: Questions assessing the
knowledge regarding the presence of microgap, the
factors related to it, the normal values of this microgap
were assessed using a combination of ‘yes’ or ‘no’ and
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multiple-choice questions. The awareness regarding the
presence of various sealing agents was also assessed with
a combination of open and close ended questions.

Questions were explained whenever necessary, and
assurance of confidentiality of their identities was
given. Guidelines followed were as per the Helsinki
declaration(World Medical Association Declaration
of Helsinki: Ethical Principles for Medical Research
Involving Human Subjects, 2004). All the collected
data were analyzed using SPSS version 20 (SPSS, IBM,
Chicago, USA). Association of knowledge and awareness
regarding presence of microgap and sealing agents was
made between the different practitioner groups using
Chi-square test. The statistically significance level was
set at <0.05 with a confidence interval of 95%.

A total of 120 dentists responded to the survey majority of
whom belonged to the age group of 20-30 years (77.5%)
(Table 1). The dentists who responded consisted mainly
of post graduate students in prosthodontics (20.8%), PG
students in the departments of periodontics, Surgery and
implantology (25%) and general practitioners (17.5%)
(Table 1). Majority of dentists are aware of the presence
of microgap at the IAI, (84.2%) and consider acceptable
micro gap to be 2-4 microns (49.2%) (fig 4). The major
factor that determines the extent of gap at the IAI,
according to most dentists, was the geometry of contact
area (42.5%), followed by the force used to tighten the
abutment (27.5%). 73.3% of the dentists are aware of the
consequences of the microgap at the IAI interface and
consider peri- implantitis and marginal bone loss as the
major consequences.

The dentists who responded to the survey considered
the microgap to be minimum in internal connection
as compared to external connection. The awareness
regarding the availability of various sealing agents
was significant among the dentists (50%), and the most
familiar agent among them was Gap seal. While the
dentists were aware of the use of Gap seal at the IAI and
considered peri implantitis as a major indication, there
was a significant lack of knowledge regarding the clinical
steps associated with it. There was moderate awareness
regarding the use of O-ring as an alternative agent for
sealing the gap at the IAI (54.29%). Dentists who answered
the survey also favored Gap seal over O-ring as a better
alternative to control the complications associated
with the presence of microgap at the implant abutment
interface. Association between the practitioner group and
the awareness regarding the presence of microgap at the
IAI showed a positive association (p value=0.014) (fig 1).
Similar correlation was also observed with awareness of
O-ring in different practitioner groups (p value = 0.005)
(Table 2). No such significant association was found for
general awareness of sealing agents, specifically for gap
seal. (Fig2)

The key objective of this survey was to raise awareness
among clinicians regarding the presence of microgap



at the IAI in two-piece implants, its consequences, and
measures to prevent these sequelae. This is of utmost
importance as it is almost impossible to create a hermetic
seal at the AL which could lead to microbial leakage that
opens doors to the major complications encountered in
implant dentistry(Garrana et al., 2016).

Figure1l: Graph shows the awareness of presence of micro
gap among different practitioner groups

Figure 2: Awareness of sealing agents among different
practitioner group

Figure 3: Shows awareness of Gap seal among different
practitioner groups
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Microgap at IAl: The microgap at the IAI could range
from anywhere between 0.1pm-50um (Nascimento et
al., 2014)(Turkyilmaz et al., 2017) and this depends
on geometry of contact area, the type of connection,
the abutment material and the force used to secure
the abutment . In a study done by Verdugo CL et al., a
gap of 10 pm was presented by an external connection
implant which was more than Morse taper implants with
a gap of 2-3 pm(Verdugo et al., 2014). Mangano and his
colleagues revealed that the use of Morse taper internal
hex connection minimized the IAI gaps and increased
mechanical stability which eventually reduced crestal
bone loss and prosthetic complications(Mangano et
al., 2009). Furthermore, the use of platform switching
abutments keeps the microleakage and micromotion at
the TAI distant from the alveolar ridge(Canullo et al.,
2011; Wang et al., 2015).

In terms of the material used for an abutment Smith
NA et al, showed that titanium abutments showed
smaller microgap (2pm)as compared to zirconia
abutments(26.3pm) (Smith and Turkyilmaz, 2014). In
a similar study, RismanchianM et al found that pre
machined Ti abutments showed lesser microgap in
comparison to castable abutments, and this was attributed
to the lack of precision in finishing and polishing of the
custom abutments.(Rismanchian et al., 2012)There is also
an observed decrease in microleakage when a torque
force of 30Ncm or more is used, (Verdugo et al., 2014) as
there is friction locking at the connection (Olin, 2006).
This survey showed a clear understanding among most
of the dentists regarding the presence of microgap at the
IA], that it is unavoidable, could range from 2-4pm, and
that most of them considered the geometry of the contact
area as a major factor that determines the microgap.
They also considered the internal connection to have a
minimal gap at [AL

Microleakage at IAl: In a five year study conducted
by Canullo et al, in humans, for different implant
connections under functional loading, showed less
bacterial leakage in the internal connection than external
connection.(Canullo et al., 2011) Similar conclusions were
made in a study done by Koutouzis T et al.(Koutouzis
et al.,, 2014) The influence of dynamic loading on
microleakage was studied by Hermann et al (Hermann et
al., 2001) and the study concluded that dynamic loading
increases the penetration of bacteria as there was micro
movement at the IAI which causes a pumping effect and
this leads to detrimental effects on the marginal bone
stability. Contrary to these, studies done by Ranieri R
et al.,(Ranieri et al., 2015),Guerra E et al(Guerra et al.,
2016) showed there was no significant difference in
microleakage in internal and external connection.

Sealing agents: Sealing agents were developed to
minimize the microgap at IAl, and are available in various
forms. Materials such as 1% chlorhexidine(D’Ercole et al.,
2009; Guerra et al., 2016), Composites(do Nascimento
et al.,, 2017), Gutta Percha, tetrafluoroethylene tapes
(Cavalcanti et al., 2016) have been used as sealing agents
and showed reasonable closure of space. An interesting
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concept of “chemical locking” was described by Selato et  temperature in the absence of oxygen, when trapped
al (Seloto et al., 2018) where he used resins with mono  between the parts.
components, without solvents, that polymerize at room

Table 1. Shows the frequency of entries obtained from the survey
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S.no Question Options Frequency (%)

1. Age 20-30years 93(77.5%)
30-40years 19(15.8%)
40-50years 8(6.7%)

1 Which of the practitioner Undergraduate students 30(25%)

groups do you belong to?

General practitioner

Student in PG prosthodontics

21(17.5%)
25(20.8%)

PG student (other than 30(25%)
prosthodontics)
Prosthodontist 14(11.7%)

2 Type of implant preference? one-piece implant 28(23.3%)
two-piece implant 92(76.7%)
3 Are you aware of the micro gap No 19 (15.8%)
present at the implant
abutment interface? Yes 101(84.29%)
4 How much gap at the implant Less than 1 18(15%)
and abutment interface would micrometer
you consider to be normal? 1-2 micrometer 33(27.5%)
2-4micrometer 59(49.2%)
>5 micrometer 10(8.3%)
5. What are the factors that Implant system 27(22.5%)
according to you determine Geometry of contact 51(42.5%)
the gap at implant area at IAl
abutment interface? Amount of force used to 33(27.5%)
tighten the abutment 9(7.5%)
others
6 Are you aware of the No 15(12.5%)
consequences of presence
micro gap at the implant- Yes 88(73.3%)
abutment interface? Maybe 17(14.2%)
7 What do you think are the Periimplantitis 47(39.2%)
consequences of micro gaps Marginal 34(28.3%)
at implant abutment interfaces? Bone Loss Both 39(32.5%)
8 In what connection do you Internal connection 96(80%)
think the microgap at External Connection 24(20)
IAI is minimum?
9 Are you aware of various No 42(35%)
sealing agents used to control Yes 60(509%)
micro leakage at IAI? Maybe 18(15%)
10 Are you aware of the Yes 82(68.3%)
use of ‘Gap seal ‘ at implant
abutment interface? No 38(31.7%)
11 Are you aware of the Yes 67(55.8%)
clinical steps for using
‘Gap seal’? No 53(44.2%)



12 Are you aware of the
use of ‘O-ring’ to control
micro leakage at IAI?
13 Which according to you
would be a better
sealing agent?

Table 2. Depicts the association of knowledge and
awareness of presence of microgap and sealing agent with
respect to different practitioner groups

PRACTITI
ONER
GROUP
Awareness of micro gap Chi-square | 12.458
present at the IAI dff P value
4
0.014
Awareness on factors Chi-square | 23.099
that determine the micro gap Df 12
P value 0.027
Awareness on the Chi-square| 16.184
consequences of presence of Df 8
micro gap P value 0.040
Connection where minimum Chi-square | 14.304
micro gap is found Df 4
P value 0.006
Awareness of sealing agents Chi-square| 9.944
Df 8
P value 0.269
Awareness of Gap Seal Chi-square | 3.138
Df 4.535
P value
Awareness of O-ring Chi-square | 14.985
Df 4
P value 0.005
Choice Of sealing agent Chi-square | 11.094
Df 8
P value 0.196

df- Degree Of freedom

Some of the popular commercially available sealing
agents include Gap seal (Hagerwerken, Duisburg,
Germany), O-ring (ORMCO, Milan, Italy), Berutemp 500
T2, Kiero Seal. An in vitro study done by Podhorsky A
et al(Podhorsky et al., 2016) evaluated the influence of
Kiero seal and Berutemp on bacterial colonization of the
IAI, and showed a marked reduction in the bacterial cell
count in comparison to the control group with no sealing
agent. The efficacy of Gap seal and O-ring was also
compared in a similar study by Nayak AG et al(Nayak
et al., 2014). The study showed that the leakage of the
bacteria can be reduced to a negligible number by using
a gel rather than an O-ring, as its body prevents complete
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Yes 65(54.20/0]
No 55(45.89%)
Gap Seal 73(60.8%)
0-ring 24(20%)
Others 23(19.2%)

seating of the abutment. The rubber can deteriorate over
time, which may increase leakage.

The survey showed that the dentists are moderately aware
of the uses of sealing agents, and its indications. The
most popular option for most of the dentists was Gap seal
and they considered it slightly superior to O-ring as was
shown in the studies discussed earlier. Yet there is lack of
knowledge regarding the spectrum of options available,
and the clinical steps involved in their application.

Limitations: The major limitations of this study are
the sample size, a larger population of dentists could
have given a wider perspective and a better knowledge
regarding the awareness regarding the presence of
microgap and the commercially available sealing agents
among dentists.

CONCLUSION

As two-piece implants are the commonly chosen
treatment option by most dentists, it is essential
to understand the implications of the presence of
microgap at the IAI, and to take measures to prevent the
consequences of microleakage. Within the limitations
of the study we were able to conclude that there was
average to poor awareness regarding the various sealing
agents commercially available in the market, and their
clinical use. Improvement in dental curriculum for
the students and extended learning opportunities for
the practicing dentists could increase the awareness of
sealing agents and could aid in better management of
the microgap at IAL
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Digital dentistry is an emerging branch which aims on improving the efficiency of the outcome of the treatment.
One of the newly used instruments which has gained a lot of popularity is an intraoral scanner. An intraoral
scanner helps in recording digital impressions which overcomes the limitations of conventional impressions. Hence,
it is important to increase the awareness about all the aspects of intraoral scanner to utilize it to its full potential.
The objective of this study is to evaluate the knowledge and awareness of intraoral scanners and the effects of
different lights on its accuracy among dentists. The present study was done among the dental practitioners and
dental students in India. A questionnaire was made and given to the dentist to check their knowledge and awareness
about intraoral scanners and the effects of different lights on its accuracy. It was found that most of the dental
practitioners and dental students had knowledge about intraoral scanners but were not aware about the limitations
and effects of different lights on the accuracy of intraoral scanners. The data obtained from the above study shows
that the dentists are not aware of the effects of different lights on accuracy of different intraoral scanners and
need to be educated on the same for obtaining better results.

INTRAORAL SCANNERS, LIGHT, ACCURACY.

Digital dentistry is an emerging avenue in the field of
dentistry. It refers to the use of digital technology and
computer aided systems to carry out dental procedures
in contrast to the manual methods (Neville and van der
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Zande, 2020). It is gaining popularity because of its
accuracy and efficiency when compared with mechanical
tools. The digital revolution has made a significant impact
in changing the workflow which in turn affects the
operating procedures (Mangano, Shibli and Fortin, 2016).
The need of the hour is digitizing our work to obtain
maximum efficiency (Kudva, 2016). There are different
tools which have helped make digital dentistry an easier
podium to work with. One such equipment is the use of
intraoral scanners. Intraoral scanners (IOS) are devices
for recording direct optical impressions in dentistry
(Mangano et al., 2017). Like other three dimensional
scanners, intraoral scanners project a light source onto
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the object which has to be scanned (Zimmermann et al.,
2015). It can be a dental arch, prepared tooth or scan
bodies of implants (Martin et al., 2015). The images of
the dentogingival system or the scan bodies are captured
by the sensors and processed by the sensors in the form
of point clouds. The cloud points are then analyzed by
the software which makes it into 3D models (Imburgia
et al., 2017).

Advantages of using optical impression with intraoral

scanners

° Less discomfort for the patient(Means and
Flenniken, 1970; Ahlholm et al., 2018)

° Time efficient(Yuzbasioglu et al., 2014; Burhardt

et al., 2016)

e Better communication with the patient and dental
technician(Kugel, 2014; Lawson and Burgess,
2015)

° No errors due to errors in cast pouring(Patzelt et

al., 2014; Joda and Briagger, 2015)
° The procedure becomes simplified(Park et al., 2015;
Lecocq, 2016)

Disadvantages of using optical impression with intraoral

scanners

° Subgingival finish lines are difficult to
detect(Mandelli et al., 2017; Lim et al., 2018)

° Costly and difficult to maintain(Aragén et al.,
2016)

The main feature of an intraoral scanner is its accuracy
(Goracci et al., 2016)(Chochlidakis et al., 2016). There are
certain factors that affect the accuracy of the intraoral
scanners (Patzelt et al., 2013; Rutkanas et al., 2017).
Firstly, the saliva plays an important role in scanning
with an intraoral scanner as it can wash away the spray
particles and reduce the efficiency. Also, there can be
some error in scanning as the saliva film created on
the tooth will cause misreading of the object geometry
(Kurz, Attin and Mehl, 2015). Secondly, the scanning
protocol plays an influential role. Inadequate scanning
leads to errors in the final prosthesis (Miiller et al.,
2016). Thirdly, the ambient light affects the coordinates
measured by the intraoral scanner (Blanco et al., 2009).
This survey was conducted to know about the awareness
of intraoral scanners and the effects of different lights
on the accuracy of intraoral scanners among dental
practitioners and dental students.

MATERIAL AND METHODS

A questionnaire survey was conducted among different
dental practitioners and dental students in India during
January, 2020. The questionnaire was formulated in
google forms. A total of 289 subjects were sent the
questionnaire consisting of questions regarding the
awareness about intraoral scanners and the effects of
different lights on the accuracy of intraoral scanners
out of which 117 subjects responded. Validation was
done among post graduate students of the department of
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prosthodontics in XYZ Dental College. Ethical approval
was obtained from the ethical board of XYZ Dental
College. A simple random sampling was done. The survey
was sent online to individuals and none were forced to
fill the questionnaire. Guidelines followed as per the
Helsinki declaration(Kemperman, 1982).

All the data was collected in Google sheets and analyzed
using SPSS 21 (SPSS Inc., Chicago, IL). Chi square test
was done to statistically analyze the data and visual
representations of the data were plotted with the
extracted data. The independent variables in this survey
would be sex of the subject, the intraoral scanner used
and the light used while using the scanner. The dependent
variable in this survey would be the age and experience
of the subject.

RESULTS AND DISCUSSION

As the application of digital models has broadened
into many areas, the accuracy of 3D images acquired
on an intraoral scanner has become an important topic
in research (Auskalnis et al., 2019). Accuracy refers to
precision and trueness of the object (Chandran et al.,
2010). Hence it is important to adjust all the factors
influencing the accuracy of intraoral scanners to
maximize the effect. Ambient light has a great impact
on the accuracy of the intraoral scanner (Revilla-Ledn
et al., 2020). Several in vitro studies have demonstrated
the effect of ambient light on the accuracy of different
intraoral scanners (Revilla-Le6én et al., 2019a, 2019b).
Based on these reports, a scanning accuracy difference
of 37%-44% can be seen when under different light
conditions(Revilla-Leon et al., 2019a).

A total of 289 subjects were sent the questionnaire
out of which 117 subjects responded. Out of the 117
subjects, 70 (59.8%) were females and 37 (40.2%) were
males. The mean age range of the study subjects were
from 18 to 75 years. Out of the 117 responses, 35.5%
were post graduate other than prosthodontics, 31.6%
were general practitioners, 22.8% were prosthodontics
postgraduate, 8.5% students were undergraduate students
and remaining were prosthodontist). Out of the 117
responses, 70.0% were aware about the use of intraoral
scanners, 20.0% were not aware about the use of intraoral
scanners and 10.0% were aware about intraoral scanners
to some extent (Figure 1). Out of 117 responses, 83
(70.19%) were not aware about the effects of different
lights on the accuracy of intraoral scanners, 25 (21.4%)
were aware about the effects of different lights on the
accuracy of intraoral scanners to some extent whereas
only 9 (7.7%) were aware about the effects of different
lights on the accuracy of intraoral scanners (Figure 10).
There was a statistically significant difference in the
responses of the questions with respect to the practitioner
groups (p<0.05).

In the current survey, most of the dental students and
dental practitioners were aware about intraoral scanners
(Figure 4), its indications (Figure 5) and its limitations
(Figure 6). Now, when digital dentistry is taking over, it



is important for all dentists to be well versed with the
latest equipment and techniques. More than half of the
dentists, who were given the questionnaire do not use
intraoral scanners in their clinical practice (Figure 7).
With the use of intraoral scanners, the workload becomes
quite dwindled. Hence, more number of clinicians should
use intraoral scanners to reduce the workload and
increase the efficiency. More than half of the dentists,
who were given the questionnaire were not aware
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about the effects of different lights on the accuracy of
intraoral scanners. Without proper knowledge, using any
equipment can lead to errors and hence can negatively
impact the results. Each scanner has its own advantages
and disadvantages which a clinician should be aware
of before using them. One of them is the effect of
different lights on the accuracy of intraoral scanners. It
is important to know about all the factors to maximize
the potential of the system.

Table 1. Showing the correlation between different groups of dental practitioners and

the awareness about intraoral scanners.

Questions Options Which practitioner group do you belong to? Cumulative | Chi square P
uG PG PG General Prostho- | response value value
Students | Students | Students | practitioner dontist percent
(Prostho- | (Other
dontics) |Departm-
ents)
Are you No 70.0% 0.0% 22.0% 21.6% 0.0% 20.5%
aware about To
intraoral some 10.0% 3.8% 14.6% 8.1% 0.0% 9.4% 27.094 0.001*
scanners? extent Yes| 20.0% 96.2% 63.4% 70.3% 100.0% 70.1%
Are you aware No 70.0% 0.0% 24.4% 18.9% 0.0% 20.5%
about the To
indications some 30.0% 50.0% 43.9% 73.0% 33.3% 53.0% 37.961 0.001*
of intraoral extent
scanners? Yes 0.0% 50.0% 31.7% 8.1% 66.7% 26.5%
Are you No 70.0% 3.8% 34.1% 21.6% 0.0% 25.6%
aware about To some
the limitations extent
of intraoral 30.0% 50.0% 43.9% 75.7% 33.3% 53.8% 39.302 0.001*
scanners? Yes 0.0% 46.2% 22.0% 2.7% 66.7% 20.5%
Do you use No 80.0% 15.4% 75.6% 48.6% 0.0% 52.1%
intraoral Sometimes| 10.0% 23.1% 12.2% 8.1% 33.3% 13.7%
scanners in
your clinical Yes 10.0% 61.5% 12.2% 43.2% 66.7% 34.2% 32.753 0.001*
practice?
Which intraoral None 70.0% 5.0% 60.0% 35.1% 0.0% 40.9%
scanner do I Tero 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
you use? Element
CEREC | 30.0% 60.0% 25.0% 62.2% 100.0% 46.4% 45.596 0.001*
Trios 0.0% 25.0% 2.5% 2.7% 0.0% 6.4%
EzScan 0.0% 0.0% 2.5% 0.0% 0.0% 0.9%
Aoralscan| 0.0% 0.0% 5.0% 0.0% 0.0% 1.8%
Others 0.0% 10.0% 5.0% 0.0% 0.0% 3.6%
Which light No light | 66.7% 21.1% 36.1% 18.9% 0.0% 29.19%
do you use Sunlight | 33.3% | 31.6% 16.7% 64.9% 100.0% 0.0%
while scanning | Tubelight | 0.0% 15.8% 8.3% 16.2% 0.0% 39.8% 40.566 0.001*
with the
intraoral Chairside | 0.0% 31.6% 38.9% 0.0% 11.7% 19.4%
scanner? light
Do you know No 90.0% 50.0% 73.2% 81.1% 33.3% 70.9%
the effects of To
different lights some
on intraoral extent 10.0% 38.5% 19.5% 13.5% 33.3% 21.4% 12.870 0.116
scanners? Yes 0.0% 11.5% 7.3% 5.4% 33.3% 7.7%
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Continue Table

Are you aware No 90.0% 57.7% 56.1%
about the unit
in which the Yes 10.0% 42.3% 43.9%

intensity of
light is measured?

Figure 1: Bar graph representing the association between
awareness about intraoral scanners and the practitioner

group.

Figure 2: Bar graph representing association between
usage of intraoral scanners in clinical practice and
practitioner groups

In one study, it showed that iTero Element, using chair
and room light conditions resulted in better accuracy,
whereas, for CEREC Omnicam, zero light resulted in
better accuracy and for TRIOS 3, room light gave the best
accuracy(Revilla-Ledn et al., 2019a). In a similar study
by Arakida et al(Arakida et al., 2018), they concluded
that the most accurate results with a high-accuracy
noncontact three-dimensional coordinate measuring
machine like Infinite focus G5 was seen with 500 lux and
2500 lux of light. The 500 lux condition represents the
illumination by a room light in a clinic, while the 2500
lux condition represents the illumination by a dental
unit light(Viohl, 1979). Clinicians should understand
the ambient lighting condition as a critical influencing
factor on the scanning accuracy of 10Ss, and a light
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91.9% 33.3% 70.1%

17.947 0.001*

8.1% 66.7% 29.9%

meter should be included into the armamentarium of
the digital device.

Although this study gives adequate information on the
awareness regarding the intraoral scanners, there are
limitations to the study. The major limitation is that
the number of people who responded were very less.
Additional studies are needed to fully understand the
impact of lighting conditions on the accuracy of the
available intraoral digitizer systems.

Figure 3: Bar graph representing the association between
awareness of effects of different lights on intraoral
scanners and practitioner groups.

CONCLUSION

The data obtained from the above study shows that
the dentists, mostly the undergraduate students and
postgraduate students other than prosthodontics are
not aware of the effects of different lights on accuracy
of different intraoral scanners. It is very important for
dental practitioners and students to know this as it can
affect the outcome of the final prosthesis. The dental
students and practitioners should be educated about
the different aspects of intraoral scanners so that they
can harness the full potential of intraoral scanners with
minimum errors. The undergraduate and postgraduate
students should be taught about the latest equipment
and their proper use in their curriculum and there
should be more lectures and seminars by the speakers
for increasing the awareness about the proper use of
latest techniques and equipment among the dental
practitioners. More webinars and online lectures should
be conducted for dental practitioners who are not able
to attend the seminars. Critical analysis of the topic
and panel discussion should be arranged for better
understanding of the topic. After any lecture taken in



a conference, a written questionnaire should be given
to the audience to verify their understanding about
the topic of the lecture. More frequent surveys should
be circulated in the colleges to increase the awareness
among the students.
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APPENDIX

Questions asked

1. Name

2. Sex

3. Age

4.  Which of the practitioner groups you belong to?

5. Are you aware about intraoral scanners?

6. Are you aware about the indications of intraoral
scanners?

7. Are you aware about the limitations of intraoral
scanners?

8. Do you use intraoral scanners in your clinical practice?

9. Which intraoral scanner do you use?

10. Which light do you use while scanning with the intraoral
scanner?

11. Do you know the effects of different lights on intraoral
scanners?

12. Are you aware about the unit in which the intensity of

light is measured?
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The main objective of a root canal treatment is to get rid of bacteria inside the root canal treatment. Placement of an
intracanal medicament is an integral step in the treatment procedure. Cytotoxicity is a characteristic of being toxic to
cells.In some cases if the intracanal medicament extrudes beyond the root canal, it is seen to cause damage to the cells
of the periapical tissues that subsequently lead to the damage or inflammation of the periapical region. This study aims
at assessing the knowledge, attitude and practice among dental undergraduates on the cytotoxic effects of intracanal
medicaments. A Knowledge, Attitude and Practice based survey was conducted in January 2020 among dental students
(Third years, Final years, Interns). The questionnaire consisted of 10 Knowledge, awareness and practice based questions
and were equally distributed among Third years, Final years, Interns. The total sample size was 150 dental students. The
data collected was entered in an Excel sheet and subjected to statistical analysis using SPSS version 20. From the responses
obtained it was seen that 33.33% of the interns had a knowledge of intracanal medicaments being used whereas only
26.67% of final years and 10% of third years had a knowledge. 33.33% of the interns had used an intracanal medicament
on the patient and only 26.67% of final years and 4.67% of third years had used a medicament. 21.33% of the final
years said that they use an intracanal medicament for all patients whereas 20.67% of interns and 4% of third years have
given a response of yes. 30.67% of interns, 22.67% of final years, 4.67% of third years knew the mechanism of action of
the medicament. 33.33% of interns, 33.33% of final years and 8.67% of third years were aware of the term cytotoxicity.
Chi square test shows p<0.05, significant. It was seen that Knowledge, awareness and practice on the cytotoxicity of
intracanal medicaments was higher among interns, followed by the final years and then third years
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disinfected root canals. Intracanal medicaments play
an important role in killing the bacteria in root canals

The main goal of endodontic treatment is removal of
bacteria along with its byproducts, and pulpal remnants
from infected root canals and completely sealing of
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(Iftekhar, Kumar and Tamanna, 2019). To eliminate all the
bacteria from the entire root canal system, a combination
of mechanical instrumentation and irrigation should
be used to remove or dissolve organic and inorganic
debris, to destroy bacteria, to remove the smear layer
and to maintain dentine permeability (Abbott, 1990).
Postoperative pain is generally due to inflammation of
the periradicular tissues caused by irritants egressing
from the root canal during treatment. Calcium hydroxide
intracanal medicament has been proven to have pain



preventive properties because of its antimicrobial effects
(Anjaneyulu and Nivedhitha, 2014).

Intracanal medicaments are made of various compounds
like the phenolic compounds which includes crestatin,
camphorated monochlorophenol and aldehydes that
includes formocresol and glutaraldehyde, as well as
other materials such as calcium hydroxide and some
antibiotics (Johnson and Noblett, 2009) A successful
outcome of root canal therapy relies on effective
disinfection of the root canal system, including the use of
intracanal medicaments, which vary in their bactericidal
and cytotoxic properties (Selis et al., 2019). Intracanal
medications need to be biocompatible as they come in
direct contact with periapical tissues during endodontic
treatment. These medications can be cytotoxic (de Paula
Farias et al., 2016).

Calcium hydroxide is a commonly used intracanal
medicament. Chlorhexidine gluconate (2%) is now
recommended as an effective alternative to calcium
hydroxide (Basrani, Ghanem and Tjaderhane, 2004).
Intracanal medicament speeds up the natural healing
of periapical lesion, regardless of the bacterial status of
the root canal at the time of placement of the material
in the canal (Ellerbruch and Murphy, 1977; Peters et al.,
2002) It possesses several advantages such as tissue
dissolving ability (Hasselgren, Olsson and Cvek, 1988)
and antibacterial properties (Siqueira and Lopes, 1999).
Triple antibiotic paste (TAP) composed of ciprofloxacin,
metronidazole, and minocycline is also being used as an
effective intra canal medicament (Hoshino et al., 1996).
This mixture has been used for disinfection of the root
canal system during root canal treatment and pulpal
regeneration (Ozan and Er, 2005; Bose, Nummikoski and
Hargreaves, 2009). One disadvantage of using this is that
the minocycline present might cause discoloration of the
teeth. In recent times, cefaclor has replaced minocycline
in this paste , and the paste is called a modified triple
antibiotic paste (mTAP). After canal disinfection and the
medication period depending upon the condition of the
tooth, the intracanal medicament should be removed
from the root canal completely before the placement of
the filling or repair material.

Cytotoxicity is a characteristic of being toxic to cells.
When a cell gets exposed to a cytotoxic compound,
it can result in various alterations in a cell. The cells
then necrosis and lose its membrane integrity and
die as a result of cell lysis. The cells can stop actively
growing and dividing or the cells can activate a genetic
program of controlled cell death known as apoptosis.
Cells undergoing necrosis show rapid swelling,
subsequently loses its membrane integrity, shut down
all its metabolism and releases all its contents into the
environment. Cells that undergo rapid necrosis in vitro do
not have sufficient time or energy to activate its apoptotic
machinery and doest express apoptotic markers. Cells in
culture that are undergoing apoptosis eventually undergo
secondary necrosis in the next step. They will shut down
metabolism, lose membrane integrity and lyse the cell
(Riss and Moravec, 2004).
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Some endodontic intracanal medicaments which
including camphorated Cresatin, para-monochlorophenol
and Acriphen were tested for its cytotoxic effect and all
three drugs showed extreme toxicity to the tissue culture
cells even when the concentration of each drug was in
a dilution of 1:1,000 (Kantz, Ferrillo and Zimmermann,
1974). Thus the efficient use of intracanal medicament
needs to be highlighted in order to carry on safe and
effective treatment without injuring any periapical
tissues. Apical periodontitis, in the situations where the
periapical tissues are injured is likely to occur and it is
known as the inflammation of the periodontium caused
by trauma, irritation or due to infection through the root
canal, regardless of whether the pulp is vital or non-vital
(Antony, Thomas and Nivedhitha, 2020).

We have numerous highly cited publications on well
designed clinical trials and lab studies (Govindaraju,
Neelakantan and Gutmann, 2017; Azeem and Sureshbabu,
2018; Jenarthanan and Subbarao, 2018; Manohar and
Sharma, 2018; Nandakumar and Nasim, 2018; Teja,
Ramesh and Priya, 2018; Janani and Sandhya, 2019;
Khandelwal and Palanivelu, 2019; Malli Sureshbabu
et al., 2019; Poorni, Srinivasan and Nivedhitha, 2019;
Rajakeerthi and Ms, 2019; Rajendran et al., 2019; Ramarao
and Sathyanarayanan, 2019; Siddique and Nivedhitha,
2019; Siddique et al., 2019; Siddique, Nivedhitha and
Jacob, 2019). This has provided the right platforms for
us to pursue the current study. Our aim is to assess the
knowledge, attitude and practice among dental students
on the cytotoxic effects of intracanal medicaments.

Study design: Knowledge, Attitude and Practice based
survey.

Data collection: A survey was conducted in January
2020 among dental students (Third years, Final years,
Interns). It was an online questionnaire based study,
conducted to assess the knowledge, attitude and practice
of cytotoxicity of intracanal medicaments. 150 dental
students (Third years, Final years, Interns) participated
in this study. The data collection was done via google
forms.

Survey instrument: A pretested, self administered, closed
ended questionnaire comprising the following sections
formed the survey instrument. A structured questionnaire
containing 10 questions which was adopted from a
validated questionnaire developed by the World Health
Organisation. The questionnaire was equally distributed
among Third years, Final years, Interns. The goal of
developing this questionnaire was to know about
the knowledge the dental students had on intracanal
medicaments and its cytotoxic behaviour. The questions
had to be answered with a Yes or No response.

Ethical approval: Ethical approval was obtained from
the Institutional Ethical Committee.



Data analysis: The data collected was entered in Excel
sheet and subjected to statistical analysis using SPSS
version 20. Chi square test was done. The independent
variables are age and gender while dependent variables
are knowledge, attitude and practice of cytotoxicity of
intra canal medicaments.The level of significance was
set at p<0.05.

Questionnaire given is as follows:
Year of study:

1. Do you know the available intracanal medicaments
that are being used?

2. Have you used an intracanal medicament on the
patient?

3. Do you use a medicament for all patients
undergoing root canal treatment?

4, Do you know the mechanism of action of the
medicament that you use?

5. Are you aware of the term cytotoxicity?

6. Do you place an intracanal medicament more than
2 weeks?

7. Do you take swabs/ radiographs to ensure the
activity of the medicament?

8. Have you faced any complication that has arised

due to placement of the medicament for a long
duration into the root canal?

9. Do you know the cytotoxic effects of the
medicaments that are being used?

10.  Are you aware of the procedure on management
of cytotoxic effect of produced by intracanal
medicaments?

RESULTS AND DISCUSSION

From the responses obtained it was seen that 33.33% of
the interns had a knowledge of intracanal medicaments
being used whereas only 26.67% of final years and 10%
of third years had a knowledge, Chi square test shows
p=0.000, significant (Figure 1). 33.33% of the interns had
used an intracanal medicament on the patient and only
26.67% of final years and 4.67% of third years had used
a medicament, Chi square test shows p=0.000, significant
(Figure 2). 21.33% of the final years said that they use an
intracanal medicament for all patients whereas 20.67%
of interns and 49% of third years have given a response of
yes, Chi square test shows p=0.000, significant (Figure 3).
30.67% of interns, 22.67% of final years, 4.67% of third
years knew the mechanism of action of the medicament
(Figure 4). 33.33% of interns, 33.33% of final years and
8.67% of third years were aware of the term cytotoxicity,
Chi square test shows p=0.000, significant (Figure 5).
30.67% of interns, 32% of final years and 29.33% of
third years have never placed an intracanal medicament
more than 2 weeks, Chi square test shows p=0.337, not
significant (Figure 6).

22% of interns,32% of final years and 30.67% of third
years never take a swab or a radiograph to ensure
the activity of the medicament, Chi square test shows
p=0.000, significant (Figure 7). 26.67% of interns, 31.22%
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of final years and 30.67% of third years have never
faced a complication due to long duration of placement
of the medicaments, Chi square test shows p=0.058,
not significant (Figure 8). 31.33% of interns, 27.33% of
final years and 129% of third years were aware of the
cytotoxic effects of the medicament being used, Chi
square test shows p=0.000, significant (Figure 9). 6% of
the interns, 30% of the final years and 33.33% of the third
years weren't aware of the procedure of management
of the cytotoxic effects produced, Chi square test shows
p=0.000, significant (Figure 10).

Figure 1: Bar graph denotes association between year of
study of the participants and number of students who
have knowledge on the available intracanal medicaments.
X axis denotes the year of study of the participants and
Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and number of dental
students who have knowledge on the available intracanal
medicaments

It was seen that in our study 33.33% of the interns had
a knowledge of intracanal medicaments being used
whereas only 26.67% of final years and 10% of third
years had a knowledge. It was said that Intracanal
medicaments have traditionally gone hand-in-glove
with endodontics. They are generally considered to be an
integral part of treatment and important to the success
of root canal therapy (Yassen, Eckert and Platt, 2015;
Afkhami et al., 2019). Various other medicaments like
calcium hydroxide, phenolic preparations, formaldehyde,
chlorhexidine (CHX), halogens, and steroids preparation
are also being used nowadays (Iftekhar, Kumar and
Tamanna, 2019). 33.33% of the interns had used an
intracanal medicament on the patient and only 26.67%
of final years and 4.67% of third years had used a
medicament in the study conducted. In contaminated
canals generally placement of an intracanal dressing to
the full length of the canal is the treatment of choice.
Intracanal medication is placed in teeth with large
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periapical lesions and in cases where it is necessary to

control the passage of periapical exudates into the canal Figure 4: Bar graph denotes association between year of

(Tanomarufilho, Leonardo and Bezerradasilva, 2002).

Figure 2: Bar graph denotes association between year of
study of the participants and number of students who
have used an intracanal medicament. X axis denotes the
year of study of the participants and Y axis denotes the
number of dental students. Majority of the interns have
given a response of yes (green) and majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and number of dental students who have used
an intracanal medicament

Figure 3: Bar graph denotes association between year of
study of the participants and number of students who use
an intracanal medicament for all patients. X axis denotes
the year of study of the participants and Y axis denotes
the number of dental students. Majority of the interns have
given a response of yes (green) and majority of the third
years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is
significant association between the year of study of the
participants and number of dental students who use an
intracanal medicament for all patients

study of the participants and number of students who had
knowledge on the mechanism of action of the medicaments.
X axis denotes the year of study of the participants and
Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between the
year of study of the participants and number of dental
students who had knowledge on the mechanism of action
of the medicaments

Figure 5: Bar graph denotes association between year of
study of the participants and number of students who are
aware of the term cytotoxicity. X axis denotes the year of
study of the participants and Y axis denotes the number
of dental students. Majority of the interns and final years
have given a response of yes (green) and majority of the
third years have given a response of no (blue). Chi square
test shows p=0.000, significant. Hence proving that there
is significant association between the year of study of the
participants and number of dental students who are aware
of the term cytotoxicity

In our study, 21.33% of the final years said that they
use an intracanal medicament for all patients whereas
20.67% of interns and 4% of third years have said a yes.
Intracanal dressing is mostly indicated in teeth with a

94



large periapical lesion and where there is a necessity to
control the passage of periapical exudates into the canal
(Tanomarufilho, Leonardo and Bezerradasilva, 2002).
Ahamad et al. stated that the proportion of those who
used Intra canal medicaments after cleaning and shaping
of vital cases (65.1%) was significantly greater than that
of those who did not do so (34.9%) (Madarati et al.,
2017).From our results, 30.67% of interns, 22.67% of
final years, 4.67% of third years knew the mechanism of
action of the medicament. Studies prove that intra canal
medicaments are used to relieve inflammation of pulpal
or periapical tissues, to neutralize tissue debris, and to
obstruct microleakage from temporary restorations and
dry weeping canals (Chong and Pitt Ford, 1992).

Figure 6: Bar graph denotes association between year of
study of the participants and number of students who
place an intracanal medicament more than 2 weeks. X
axis denotes the year of study of the participants and Y
axis denotes the number of dental students. Majority of
the third years have given a response of yes (green) and
majority of the final years have given a response of no
(blue). Chi square test shows p=0.337, not significant.
Hence proving that there is no significant association
between the year of study of the participants and number
of students who place an intracanal medicament more
than 2 weeks

The medicament should only be used for root canal
disinfection as a secondary to mechanical cleaning and
shaping (Chong and Pitt Ford, 1992; Kawashima et al.,
2009). Highest proportion of respondents (53.7%) used
the medicaments for the disinfection of root canals
(Madarati et al., 2017). From our results it was seen that
33.33% of interns, 33.33% of final years and 8.67% of
third years were aware of the term cytotoxicity. It was
seen that most third years were not aware of the term
as being newly introduced to clinical subjects it requires
experience and time to get used to terms and clinical
case managements.

In our study, 30.67% of interns, 32% of final years and
29.33% of third years have never placed an intracanal
medicament more than 2 weeks. Chong et al highlighted
the application of intracanal medicament for asepsis
control and disinfection of infected root canals (Chong

Mariona & Antony

and Pitt Ford, 1992). From the results obtained it was
seen that 22% of interns,32% of final years and 30.67%
of third years never take a swab or a radiograph to ensure
the activity of the medicament. Failure of endodontically
treated teeth is usually caused by opportunistic or more
resistant microorganisms such as Enterococcus faecalis,
Candida albicans. Considering the existence of resistant
strains in failed endodontic cases, most endodontists
relied on calcium hydroxide (79%) and antibiotics (21%)
(Madarati et al., 2017).

Figure 7: Bar graph denotes association between year of
study of the participants and number of dental students
who take swabs/radiographs to ensure the activity of
the medication. X axis denotes the year of study of the
participants and Y axis denotes the number of dental
students. Majority of the interns have given a response
of yes (green) and majority of the final years have given
a response of no (blue). Chi square test shows p=0.000,
significant. Hence proving that there is significant
association between year of study of the participants and
number of dental students who take swabs/radiographs
to ensure the activity of the medication

In our study conducted, 26.67% of interns, 31.22% of
final years and 30.67% of third years have never faced
a complication due to long duration of placement of the
medicaments. In vitro studies have proved that dentin
can inactivate the antibacterial activity of Calcium
hydroxide. It is seen that the number of bacterial
colonies in the canals increased even after 1 week of
placing calcium hydroxide within the canal. Studies
have also indicated that Calcium hydroxide could not
predictably eliminate bacteria or that cultures changed
from negative to positive after placement of calcium
hydroxide intracanal medicament (Peters et al., 2002;
Waltimo et al., 2005).

31.33% of interns, 27.33% of final years and 12% of
third years were aware of the cytotoxic effects of the
medicament being used in our study. Allergic reactions,
anaphylactic shock, contact dermatitis, urticaria have
been reported following direct contact of medicament
to mucosal tissue or open wounds (Okano et al., 1989).
When looking into the potential toxicity of surviving
cells in the periapical region there is major concern as
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these medicaments are in direct contact with periapical
tissue and a cytotoxic medicament can lead to DNA
damage of conjunctive cells eventually leading to
prevention and retardation of healing along with other
phenotypic changes which damages the tooth or either
causes root anal failure (Geurtsen and Leyhausen, 1997).
Placement of intracanal medicament in root canals
that contain vital pulp tissue as these are not infected
before instrumentation or in contaminated canals which
are cleaned and shaped with proper instrumentation
technique is said to not require medicaments. However,
if a root canal is heavily infected before instrumentation,
it is highly probable that a few bacteria will remain
(Tanomarufilho, Leonardo and Bezerradasilva, 2002;
Zerella, Fouad and Spangberg, 2005).

Figure 8:Bar graph denotes association between year of
study of the participants and number of dental students
who have faced a complication due to placement of the
medicament into the root canal for a longer duration. X
axis denotes the year of study of the participants and Y
axis denotes the number of dental students. Majority of the
interns have given a response of yes (green) and majority
of the final years have given a response of no (blue). Chi
square test shows p=0.058, not significant. Hence proving
that there is no significant association between year of
study of the participants and number of dental students
who have faced a complication due to placement of the
medicament into the root canal for a longer duration

From our results, 6% of the interns, 30% of the final
years and 33.33% of the third years weren’t aware
of the procedure of management of the cytotoxic
effects produced. Root canal medicaments should be
biocompatible since they may get in contact with the
periapical tissues. The direct contact and the medicament
over time could induce cytotoxic damage to cells and
tissues and subsequently affect the outcome of the root
canal treatment if placed for a very long period of time
(Peters et al., 2002; Basrani et al., 2003).

Thus it is recommended to use medicaments of proper
composition and placement only for the required period
of time and not more than that (generally not preferred
more than 2 weeks). In case of placement beyond the
required time, a radiograph or a swab can be taken to
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ensure that periapical tissues are not damaged. In certain
cases the tooth might require Nonsurgical management
if the damage is extreme (Fernandes and Ataide, 2010).
Analysing the benefits and risks associated with the
use of these medicaments is of extreme importance
most specifically in regenerative endodontic procedures
because the residual stem cells may get damaged (Selis
et al., 2019).

Figure 9: Bar graph denotes association between year of
study of the participants and number of dental students
who are aware of the cytotoxicity of the medicament they
use. X axis denotes the year of study of the participants
and Y axis denotes the number of dental students. Majority
of the interns have given a response of yes (green) and
majority of the third years have given a response of no
(blue). Chi square test shows p=0.000, significant. Hence
proving that there is significant association between
the year of study of the participants and number of
dental students who are aware of the cytotoxicity of the
medicament they use

Figure 10: Bar graph denotes association between year of study
of the participants and number of dental students who are aware
of the method to manage the cytotoxic effects produced by the
medicament. X axis denotes the year of study of the participants
and Y axis denotes the number of dental students. Majority of the
interns have given a response of yes (green) and majority of the
third years have given a response of no (blue). Chi square test
shows p=0.000, significant. Hence proving that there is significant
association between the year of study of the participants and
number of dental students who are aware of the method to manage
the cytotoxic effects produced by the medicament



Knowledge on the available intracanal medicaments
would help the practitioners to use the apt material as
an intracanal medicaments in every different clinical
situations (Manohar and Sharma, 2018). The limitation
was the study is that the study was conducted only in
one city (Chennai) and may not be generalized to other
regions.

CONCLUSION

Within the limitations of the study it was seen that
Knowledge, awareness and practice on the cytotoxicity
of intracanal medicaments was higher among interns,
followed by the final years and then third years. This
is because of the clinical expertise that the interns
have acquired through clinical experience and clinical
practice.
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as a cornerstone for tobacco marketing and also for the
advertising campaigns (Afifi et al., 2020)

In several countries Cigarette packages carry many health
warnings. Tobacco has been the first and most perilous
killer of humanity in our country(Loyola, 2008). Most of
the tobacco stakeholders, caretakers, producers, tobacco
farmers, including tobacco consumers, all of them suffer
from multiple chronic health diseases (van Mourik et al.,
2020). The outcome of tobacco products is decreased life
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span and a premature miserable death(Kuehnle, 2019).
The major consequences of using smoked or smokeless
tobacco on the oral cavity starts initially from tobacco
stains on the tooth, periodontal diseases, , tooth loss
and later leads to life-threatening oral cancer preceded
by premalignant red and white lesions.(Ilankizhai and
Leelavathi, 2018) 80% of death occurs mainly due to
the consumption of tobacco. India is one among the
countries with the highest use of tobacco(T, Thejus and
Jayakrishan, 2009). Tobacco packages which are left in
public view between users may help in curbing passive
smoking as it serves as portable advertisement making
nonsmokers aware of deleterious effects of inhaling
tobacco smoke(Majumdar, Kumar and Selvaraj, 2017).

Many approaches have been tried to prevent and control
the use of tobacco both at individual and community level.
(Harini and Leelavathi, 2019) The primary goal of tobacco
control policy is to communicate the hazardous effects of
tobacco and also the warning labels on tobacco products
help in communicating the consequences of tobacco
use and also bring about behavioral changes such as
quitting or reducing the tobacco consumption(Kuehnle,
2019). Tobacco packaging is not removed and discarded
but it is used as a container until the contents have been
consumed (Aghi et al., 2012). Therefore, warnings on
tobacco packages that combine text and pictures are
one of the best and effective methods to increase public
awareness of the serious and hazardous health risks of
tobacco use and to reduce its consumption (Arora et
al., 2012).

The introduction of pictorial health warnings plays
the most notable regulatory development in labelling
of the products . The pictorial health warnings meant
to help users visualize the nature of tobacco-related
diseases(Kennedy et al., 2016). In India, the new pictorial
health warnings notification was issued on October 15,
2014, but mandatory display of new health warnings
covering 85% of the display area on all tobacco products
was notified on September 24, 2015, This made India
3rd among countries with largest pictorial warnings
on tobacco products. This initiation of prevention was
implemented by the Health Ministry, from April 1 2016,
on all forms of tobacco products(Kennedy et al., 2016;
Cho et al., 2018). Moreover, in a country like India, where
most of the people are illiterate hailing from different
cultural and linguistic backgrounds, pictorial warnings
along with text can help to break cultural, regional, and
language barriers.(Sutton, 1999)

A successful image is that communication being
transmitted to the brain is visual; it must tell the
viewer the intended story, entirely by visual means of
communication(Fong, Hammond and Hitchman, 2009).
The visual communication has much more immediate
impact than the text because text requires conscious
processing and images do not need, which facilitate to
empower people to make strong associations between
health messages and their perceptions(Shang et al.,
2015).
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This study was done from the Department of the
Public Health Dentistry, in a Saveetha Dental college
,Chennai,India. Since Chennai is a famous city which
consists of major population from different states, the
public in this area or near to these places coming with
dental problems and oral health problems are more prone
to get habituated to various forms of tobacco(Patturaja,
Leelavathi and Jayalakshmi, 2018; Kuppusamy Sundaram
Murthy and Leelavathi, 2019; Shankar and Leelavathi,
2019; Sriram and Leelavathi, 2019).

Figure 1: Depicts the gender of the participants. Blue
colour represents males and green colour represents
females .Males were more prevalent in tobacco use when
compared to females

Figure 2: Depicts the age groups of the participants . Pink
colour denotes 20-30 years of age. Blue colour denotes
30-50 years of age and Brown colour denotes more than
50 years of age . It is evident that participants between
30-50 years of age were found to be more prevalent

We have successfully completed numerous epidemiological
studies for the betterment of our community (Prabakar,
John, Arumugham, Kumar and Sakthi, 2018a, 2018b;
Prabakar, John, Arumugham, Kumar and Srisakthi, 2018;
Vishnu Prasad et al., 2018; Khatri et al., 2019; Manchery
et al., 2019; Shenoy, Salam and Varghese, 2019). Hence
the aim of this study is to create and assess the awareness
about pictorial warnings on tobacco products in tobacco
users .



Figure 3 represents the educational status of the
participants. Pink colour denotes educational status up
to primary. Orange colour denotes the educational status
up to secondary . Grey colour denotes the graduate . The
status upto secondary education was found to be more
prevalent than other qualifications

Figure 4 depicts the Awareness of warning signs on
tobacco products among subjects . Blue colour denotes yes
. Red colour denotes no. It is evident from the pie chart
that almost 89% of the participants were aware of it and
only 11% were unaware of it

MATERIAL AND METHODS

It is a questionnaire based study that was conducted in
the Saveetha Dental college ,Chennai, India . Nearly 180
tobacco user subjects were recruited from the random
sampling method .Only systemically healthy individuals
with good mental health were participated in this study
.Data were collected by the means of self designed , close
ended structure questionnaire including 20 questions
based on demographic details, knowledge about tobacco
products, practices of tobacco habits, Awareness on
tobacco products etc. Any Suggestions regarding the
improvement in pictorial warning on tobacco products
also welcomed from the participants. The data was
entered in a methodological manner and it was tabulated
in an excel sheet. The tabulated data was imported and
compiled for statistical analysis using SPSS software
and interpreted.

Yuvashree & Leelavathi

Figure 5: Represents the participants’ knowledge of
which side the pictorial warning should be present. Green
colour denotes front. Violet colour denotes back. Light
Green colour denotes sides . It is evident that nearly 49%
answered pictorial warning should be present in front and
36% answered for back and the rest answered for sides

Figure 6: Depicts the association of age and awareness of
warning signs on tobacco products among the participants.
The x- axis represents the age groups of the participants.
The y - axis denotes the number of responses. It is evident
from the graph that most of the participants were aware
about the warning signs on tobacco products in all age
groups but some of the participants above 50 years of age
were not aware of it .(Pearson chi square test = 51.136 ,
P Value = 0.00, statistically significant)

RESULTS AND DISCUSSION

The use of tobacco products was most commonly found
among males between 30-50 years of age [figure 1 and 2].
The educational qualification upto secondary was more
prevalent than primary[figure 3]. The usage of tobacco
products was more prevalent among daily wages. The
most commonly used tobacco products were cigarettes
and the habit was found to be more than 5 years with
the frequency of 5-10 times a day. The participants were
aware about the causative nature of tobacco products
[figure 4]. The participants have not taken any steps to
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get rid of the habit but they are willing to participate in
tobacco cessation programs and 90% of the participants
were satisfied with the warning signs. Almost 70% of the
participants answered that warning signs on reducing
the habit did not cause any impact and did not refrain
them from tobacco use and nearly 40% of the participants
stated that pictorial warning of skull and bone had more

Figure 7: Depicts the association of educational status of
the participants and steps taken to get rid of the habit by
the participants. The x axis denotes educational status of
the participants and y axis denotes number of responses .
From the graph it is evident that the participants who are
under primary qualification have not taken any steps to get
rid of their habits but the participants whose educational
qualification is more than secondary have taken some steps
to get rid of the habit .(Pearson chi square test = 116.377,
P Value = 0.00 , statistically significant)

Figure 8: Depicts the association of age groups and tobacco
intake refraining due to pictorial warning. The x axis
denotes the age group of participants and y axis denotes
the number of responses. Only the participants who are
above 50 years of age were refrained from tobacco intake
when compared to other age groups (Pearson chi square
test =136.364, P Value = 0.00 , statistically significant)
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impact. The steps taken by the government were also not
sufficient to educate the public even though the pictures
which were in the packages were self explanatory and
readable and 79% of the participants answered that the
warning text should be made in different languages and
the rest said it should not be made in different languages.
[Table 1].

Table 1. Practice and Attitude of the participants

QUESTIONS RESPONSES |COUNT | PERCENTAGE
Have you taken yes 54 28.9%
any steps to get

rid of the usage? No 126 67.4%
Are you satisfied yes 18 9.6%
with the warning

signs on tobacco no 162 86.6%
products?

Is there any effect of yes 54 28.9%
warning signs on

reducing the habit? no 126 67.4%
Do you think pictorial  yes 72 38.5%
warning of the skull

and bone had no 108 57.8%
more impact?

Did pictorial warning yes 45 24.1%
refrain you from

tobacco intake? no 135 72.2%
Are you willing to yes 144 77%
participate in the

tobacco cessation no 36 19.3%
program?

Do you think steps yes 127 67.9%
laid down by the

government to educate

the public are adequate? no 53 28.3%
Do you think warning  yes 131 70.1%
pictures are self

explanatory? no 49 26.2%
Is the warning text yes 92 49.2%
readable? no 89 47.1%
Do you think warning  yes 142 75.9%
text should be made in

different languages? no 38 20.3%

Almost 49% answered pictorial warning should be
present in front and 36% answered for back and the
rest answered for sides [ figure 5 ] .By correlating the
association of age and awareness of warning signs on
tobacco products among the participants it is evident that
most of the participants were aware about the warning
signs on tobacco products in all age groups but more
prevalent with the mean age of 30-50 years [figure 6].
By correlating the association of educational status of
the participants and steps taken to get rid of the habit
by the participants. It is evident that the participants



who are under primary qualification have not taken
any steps to get rid of their habits but the participants
who are graduate have taken some steps to get rid of
the habit [figure 7]. By correlating the association of
age groups and pictorial warning refrain from tobacco
intake it was found that pictorial warning did not refrain
from the habit and more prevalent in 30-50 years of
age [figure 8].

In the present study, 90% of the participants were found
to be males than females with the age group of 30-50
years [ figure 1 and 2 ]. The educational status of the
participants was more prevalent in primary - secondary
education [ Figure 3] . Most of the tobacco users were
found to be daily wages . The prevalence of cigarettes
was found to be higher than bidi and smokeless tobacco
users. It could be explained by the fact that Chennai was
a city and bidi smoking is usually more prevalent in
rural areas. Thus the Cigarette smoking was the highest
among study participants. The result of the present study
was in concordance with the study done by Rahman et
al.(Rahman et al., 2015) .Similar results were obtained
from the study conducted by karingannanavar et al and
chopra et al.(Chopra et al., 2014).

Regarding the time and frequency of usage the tobacco
products were used by the participants more than 5 years
with the frequency of 5-10 times per day. More than
two-third of the respondents were aware of the statutory
and pictorial warnings. This finding is comparable to the
previous studies done to assess the awareness of health
warnings which were found to be 89.9%, 74%, and 73.4%
according to study done by Raute et al , Bhat and Kumar
and Karibasappa et al .respectively.(Raute, Pednekar and
Gupta, 2009; Oswal et al., 2011). The harmful effect of
tobacco products, it was found that the bidi smoking is
more harmful as compared to cigarettes. People believe
that due to the presence of filters and more refined forms
of tobacco, cigarettes have less harmful effect(T, Thejus
and Jayakrishan, 2009).

Nearly 30% of the participants took steps to get rid
of the habits even though they are not satisfied with
the warning signs on tobacco products. About 70%
respondents could understand pictorial warnings but
found them ineffective in shunning the habit and also
a disappointing and realistic fact is that the pictorial
warning of skull and bone did not have any impact
and had a little refrain on the users. The results of our
study were found to be in concordance with the study
conducted in Mumbai by Oswal et al, Arora et al ,Chopra
et al. which suggest that pictorial warnings that exist
on tobacco packs are perceived to be ineffective by the
Indian population.(Aghi et al., 2012)(Oswal et al., 2011). A
very high percentage (80%) of people indulge in tobacco
habit wishes by participating in anti-tobacco and tobacco
cessation programs. It shows that if we plan to organise
some anti-tobacco or cessation programs in future, it
will have great success. our responsibility regarding
anti-tobacco programs should not be just limited to

adding pictures and text warnings on tobacco products.
(ITakkuvan et al., 2018).

In the current study the steps laid down by the
government to educate the public were not adequate
. Continued use of ineffective warning pictures and
warning signs on tobacco products add on light to
the missed opportunities as the government failed to
effectively and efficiently utilise this strategy to amplify
knowledge about the tobacco health hazards among the
public, in addition to another educational interventions,
for example anti-tobacco advertising employed by the
ministry of health and family welfare in India(Vogel,
2011). It was found that pictorial warnings were self
explanatory and readable. The whole objective is to
communicate not only with tobacco users but also with
prospective quitters and probable initiators.(Sternberg,
1988) 79% suggested that the warning text can be made
in different languages. [ Table 1]. The text and warning
signs should be made in the front page of the package
of the products [ figure 5] .

By correlating the association of age and awareness
of warning signs on tobacco products among the
participants.. It is evident that most of the participants
were aware about the warning signs on tobacco products
in all age groups but higher with the mean age of 30-
50 years [figure 6]. By correlating the association of
educational status of the participants and steps taken to
get rid of the habit by the participants. It is evident that
the participants who are under primary qualification
have not taken any steps to get rid of their habits but the
participants whose educational qualification is more than
secondary have taken some steps to get rid of the habit
[figure 7]. By correlating the association of age groups
and pictorial warning refrain from tobacco intake it was
found that pictorial warning did not refrain from the
habit and more prevalent in 30-50 years of age .

This cross sectional study limits the assessment of
reduction of tobacco habits among study samples.
Second, this study is single hospital based rather
than being population based which hinders the better
understanding of the problem. Keeping all these
limitations in mind we should plan some more studies
on varied samples in future.

The pictorial warnings are helpful to some extent but
require more strengthening to make pictorial health
warnings easier to comprehend to assess the deleterious
effects of tobacco by its consumers and general public.
The visual communication has much more immediate
impact than the text because text requires conscious
processing and images do not, which facilitate to
empower people to make strong associations between
health messages and their perceptions.
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There are oral surgical procedures that are part of the broad scope of general dentistry. These include routine oral
surgery such as the extraction of teeth, suturing wounds, and biopsying suspicious soft tissue lesions. The ability
to suture is one of the essential skills required of anyone planning to perform surgery.Learning to suture in an
expert manner requires an understanding of the proper techniques and dedicated practice. The aim of the study is
to evaluate the knowledge and awareness on various suturing techniques used in minor oral surgeries among dental
students. An online questionnaire was prepared and circulated among the students of dental colleges.The sample
size is 100. The data was tabulated and then imported to SPSS software by IBM and the statistical chi square test
was done. 91% of the students were aware of the various suturing techniques practiced in dentistry. 47% of the
students use simple continuous suturing technique in their practice. When the correlation was done between best
suture material and best time for suture removal, P value was 0.000 which was statistically significant. Within the
limits of the study, dental students were aware of various suturing techniques used in minor oral surgeries.

DENTAL STUDENTS, SUTURE MATERIAL, ORAL SURGERIES, SUTURING TECHNIQUE.

Successful dental suturing in oral surgery is dependent
on accurate coaptation of the flaps. Various methods
and materials like sutures, stents, paste dressings, tissue
tacks and adhesives have been used for precise flap
placement. Suturing has remained the most popular
method (Andrade, Weissman and Reis, 2006). The term
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“suture” describes any strand of material utilized to ligate
blood vessels or approximate tissues. The technique of
closing wounds by means of needle and thread is several
thousand years old (‘Atlas of cosmetic and reconstructive
periodontal surgery’, 1995). The history of surgical sutures
can be traced back to ancient Egypt, and the literature
of the classical period contains a number of descriptions
of surgical techniques involving sutures (Marsh, 2001).
Before catgut became the standard surgical suture material
towards the end of the 19th century, many different paths
had been followed to find a suitable material for sutures
and ligatures (Gomez, 2007). Materials that had been tried
included gold, silver and steel wire, silk, linen, hemp,
flax, tree bark, animal and human hair, bow- strings,
and gut strings from sheep and goats. At the beginning
of the 19th century metal threads were tested as suture
material(Wilson, 2006; Gomez, 2007).
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At that time inertness of a material with respect to body
tissues was considered an advantage. Nevertheless,
metal threads had major disadvantages: their stiffness
rendered knot- tying more difficult and could easily
result in knot breakage; in addition, suppuration of the
wound edges occurred frequently (Howe and Zamet,
1971). These negative experiences with metal contributed
to the establishment of silk as the number one suture
material(Kim et al., 2011). Wounds sewn with silk
cicatrized within a few days, and the small knot caused
no problems. For these reasons most surgeons at that
time chose silk for sutures and vessel ligatures(Siervo,
2008).

A variety of suture materials and suture/needle
combinations are available. The choice of suture for a
particular procedure is based on the known physical
and biologic characteristics of the suture material and
the healing properties of the sutured tissues(Dragovic et
al., 2020). The selection of suture material is based on:
The condition of the wound, the tissues to be repaired,
the tensile strength of the suture material, knot-holding
characteristics of the suture material, and the reaction of
surrounding tissues to the suture materials(Postlethwait,
Willigan and Ulin, 1975).

Suturing is an important aspect of any dental or surgical
procedure where there is either cutting or injury to the
soft tissue in the oral cavity(Taylor and Bayat, 2003).
Proper placement of sutures can help in faster and proper
healing of the tissues involved(Trimbos, Van Rijssel and
Klopper, 1986). It helps in primary healing of the wound
site and also prevents any secondary infections. It is very
important to note that the selection of the correct type of
suture needle in dentistry is as important as the suturing
technique as it helps in properly piercing and also
maintaining the integrity of the tissue(Malik, 2016).

With a rich case bank established over 3 decades we have
been able to publish extensively in our domain (Abdul
Wahab et al.,, 2017; Eapen, Baig and Avinash, 2017,
Patil et al., 2017; Jain and Nazar, 2018; J et al., 2018;
Marimuthu et al., 2018; Wahab et al., 2018; Abhinav
et al., 2019; Ramadorai, Ravi and Narayanan, 2019;
Senthil Kumar et al., 2019; Sweta, Abhinav and Ramesh,
2019). Based on this inspiration we aim to estimate the
knowledge and awareness on various suturing techniques
used in minor oral surgeries among dental students.

MATERIAL AND METHODS

An online questionnaire was prepared and circulated
among the adolescent population. This questionnaire
was prepared using a survey planet. The questionnaire
consists of 12 questions. The sample size for the study
was 100. It was an online setting where two reviewers
are involved in this study for the validity checking of the
questionnaire.The data was collected, verified, tabulated
and analysed. All statistical analysis was done using
SPSS by IBM.The statistical Chi square test was done,
where if the p value is found out to be less 0.05, it is
statistically significant. The data was imported to SPSS
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and the descriptive statistics with frequency analysis was
done. The obtained data were represented graphically as
bar charts. The dependent variables considered for the
study are dental students, suturing, minor oral surgeries
and the independent variables are the cause of the
treatment and age of the patient.

RESULTS AND DISCUSSION

A total of 100 dental students participated in this
survey. When asked if the students were aware of
various suturing techniques practiced in dentistry, 91%
of the students were aware and 9% of the students were
not aware of various suturing techniques practiced in
dentistry (Figure 1).

Figure 1: Bar chart showing responses to the question, “Are
you aware of the various suturing techniques practiced in
dentistry?”. X axis represents the awareness on various
suturing techniques practised in dentistry and Y axis
represents the number of dental students participated in
the survey.Majority of respondents reported “aware”(91%).
Blue indicates “aware” and green indicates “ not aware”

Figure 2: Bar chart showing responses to the question, “
Which suturing technique do you use?”. X axis represents
the suturing technique used by the dental students and Y
axis represents the number of dental students participated
in the survey.Majority of respondents reported “simple
continuous suturing technique”(47%0%). Blue indicates
“Interrupted” , green indicates “ simple continuous”, white
indicates “vertical mattress”, violet indicates “horizontal
mattress” and red indicates “criss cross”



A study given by Koshak HH, 2017(Koshak, 2017), states
that knowledge of the suture, needles (type, size, shape),
instruments, and techniques are absolutely necessary
in order to be a competent surgeon. There is no suture
superior to the others in each aspect. The differences in
terms of tissue reaction and bacterial adhesion between
sutures should be always considered in the selection of
the appropriate suturing material.

Figure 3: Bar chart showing responses to the question,
“Which one of the following suturing techniques, do you
think is the best?”. X axis represents the best suturing
technique in the opinion of dental students and Y axis
represents the number of dental students participated in
the survey. Majority of respondents reported “Interrupted
suturing technique”(75%). Blue indicates “Interrupted”
, green indicates “ simple continuous”, white indicates
“vertical mattress”, violet indicates “horizontal mattress”
and red indicates “criss cross”

The students were asked about the suturing technique
they prefer, where 47% of the students prefer simple
continuous suturing technique, followed by interrupted
suturing technique with 329, vertical mattress suturing
technique with 12%, criss cross suturing technique
with 7% and horizontal mattress technique with 2%
(Figure 2). A study given by Terrence J Griffin, et. al,
2011 (Griffin, Hur and Bu, 2011), shows that simple
interrupted sutures were used in the majority for each
surgical procedure.This study is not consensus to the
present study, because of the multiple trends and limited
sample size. Simple continuous suturing technique has
advantages such as more water tight closure, distributes
the tension uniformly, rapid technique and only two
knots with associated tags are needed.

The students were also asked about the best suturing
technique , where 75% responded as interrupted suturing
technique, 15% as simple continuous suturing technique,
4% as horizontal mattress technique and 3 % as vertical
mattress and criss cross suturing technique each (Figure
3). A study given by Eliason JA, et.al, 1990 (Eliason
and McCulley, 1990), says that interrupted sutures are
easy to place, have greater tensile strength, and have
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less potential for causing wound edema and impaired
cutaneous circulation. Interrupted sutures also allow the
surgeon to make adjustments as needed to properly align
wound edges as the wound is sutured.

Figure 4: Bar chart showing responses to the question,
“Which one of the following do you think is the best suture
material?”. X axis represents the best suture material in
the opinion of dental students and Y axis represents the
number of dental students participated in the survey.
Majority of respondents reported “Natural”(320%).
Blue indicates “Natural” , green indicates “ Synthetic”,
violet indicates “Monofilament” and yellow indicates
“Multifilament”

Figure 5: Bar chart showing responses to the question,
“Which one of the following do you think is the best time
for suture removal?”. X axis represents the best time for
suture removal in the opinion of dental students and Y
axis represents the number of dental students participated
in the survey.Majority of respondents reported “10
days”(44%). Blue indicates “1 week” , green indicates “
10 days”, violet indicates “ 2 weeks” and yellow indicates
“more than 2 weeks”

The students were asked regarding the best suture
material in their opinion where 32% of students
responded as natural followed by 30% as synthetic,
23% as multifilament and 15% as monofilament (
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Figure 4). According to an article given by Teach me
surgery,2020 (Suture Materials - Classification - Surgical
Needles - TeachMeSurgery, no date), The ideal suture
is the smallest possible to produce uniform tensile
strength, securely hold the wound for the required time
for healing, then be absorbed. It should be predictable,
easy to handle, produce minimal reaction, and knot
securely. Suture made of natural fibers (e.g. silk or
catgut)are not regularly used as they provoke more tissue
reaction, but used for securing surgical drains. Synthetic
sutures (e.g. PDS or nylon) are more predictable than
the natural sutures, particularly in their loss of tensile
strength and absorption. Multifilament sutures (e.g
braided silk or vicryl)are made of several filaments that
are twisted together . They handle easier and hold their
shape for good knot security, yet can cause infections.
Monofilament sutures (e.g nylon, prolene).have a lower
risk of infection but also have a poor knot security and
ease of handling.

The students were also asked about the best time for
suture removal where 44% of the students responded
as 10 days , 37% of them as 2 weeks , 15% as 1 week
and 4% as more than 2 weeks (Figure 5). According to
the study given by Alexander T. Trott MD, 2012 (Suture
Removal and Wound Aftercare, 2012), the best time for
suture removal is 8-14 days. After the removal of the
suture, the patient should still continue to maintain the
oral hygiene tips given after the surgery for 2-3 days.

When the correlation was done between the best suture
material and best time for suture removal, 32% of them
chose natural suture material and 27% of them think
that the best time for suture removal is 10 days. The
statistical Chi square test was done and the p value was
0.000 which is statistically significant (Figure 6 ).

Figure 6 - Bar graph showing the correlation between the
best suture material and best time for suture removal. X axis
represents the best suture material and Y axis represents the
frequency of the number of dental students. Blue indicates
1 week, green indicates 10 days, violet indicates 2 weeks and
yellow indicates more than 2 weeks. The graph shows that the
best time for suture removal answered by the undergraduate
dental students was 10 days. Chi square test was done and
the association was found to be statistically significant.
Pearson’s value:123.791, DF:9, P value : 0.000 (P<0.05),
hence significant
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The correlation between best suturing technique and the
best time for suture removal was done where 44% of the
students think that 10days is the best time for suture
removal and the most prevalent suturing technique was
interrupted suturing technique with 74% .The statistical
Chi square test was done and the p value was 0.000
which is statistically significant( Figure 7).

Figure 7: Bar graph showing the correlation between
the best suturing technique and best time for suture
removal. X axis represents the best suturing technique
and Y axis represents the frequency of the number of
dental students. Blue indicates 1 week, green indicates
10 days, violet indicates 2 weeks and yellow indicates
more than 2 weeks. The graph shows that the best time
for suture removal answered by the undergraduate dental
students was 10 days. Chi square test was done and the
association was found to be statistically significant.
Pearson’s value:123.872, DF:12, P value : 0.000 (P<0.05),
hence significant

Figure 8: Bar graph showing the correlation between the best
suture material and best suturing technique. X axis represents
the best suture material and Y axis represents the frequency of
the number of dental students. Blue indicates Interrupted, green
indicates Simple continuous, white indicates vertical mattress,
violet indicates horizontal mattress and red indicates criss cross.
The graph shows the best suturing technique answered by the
undergraduate dental students which was Interrupted suturing
technique. Chi square test was done and the association was found
to be statistically significant. Pearson’s value:91.930, DF:12, P
value : 0.000 (P<0.05), hence significant.



Also, the correlation between the best suture material and
best suturing technique was done, where the Interrupted
suturing technique showed the highest prevalence with
75% and natural suture material with 32%.The statistical
Chi square test was done and the p value was 0.000 which
is statistically significant (Figure 8).

CONCLUSION

Within the limits of the study, the dental students
were aware of the various suturing techniques used in
minor oral surgeries. More awareness should be created
among the students on the suturing materials, suturing
techniques and suture removal as it helps in their dental
practice.Similar studies on large populations should be
done in order to get the relevant results. This study will
act as a guide to understand the awareness of various
suturing techniques used in minor oral surgeries among
dental students.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the Chancellor,
Director of academics, the Principal, Associate Dean of
Research, the Vice Chancellor of Saveetha University,
HOD and their Professors, Readers, Lecturers and
their fellow post graduates, Department of Oral and
Maxillofacial Surgery of Saveetha Dental College.

Conflict of Interest: The authors would like to declare
that there is no conflict of interest.

REFERENCES
Abdul Wahab, P. U. et al. (2017) ‘Risk Factors for Post-
operative Infection Following Single Piece Osteotomy’,
Journal of maxillofacial and oral surgery, 16(3), pp.
328-332.
Abhinav, R. P. et al. (2019) ‘The Patterns and Etiology
of Maxillofacial Trauma in South India’, Annals of
maxillofacial surgery, 9(1), pp. 114-117.
Andrade, M. G. S., Weissman, R. and Reis, S. R. A. (2006)
‘Tissue reaction and surface morphology of absorbable
sutures after in vivo exposure’, Journal of materials
science. Materials in medicine, 17(10), pp. 949-961.
Atlas of cosmetic and reconstructive periodontal
surgery’ (1995) Journal of Oral and Maxillofacial
Surgery, p. 976. doi: 10.1016/0278-2391(95)90314-3.
Dragovic, M. et al. (2020) ‘Comparison of four different
suture materials in respect to oral wound healing,
microbial colonization, tissue reaction and clinical
features—randomized clinical study’, Clinical Oral
Investigations, pp. 1527-1541. doi: 10.1007/s00784-
019-03034-4.
Eapen, B. V,, Baig, M. F. and Avinash, S. (2017) ‘An
Assessment of the Incidence of Prolonged Postoperative
Bleeding After Dental Extraction Among Patients
on Uninterrupted Low Dose Aspirin Therapy and to

Reddy & Pradeep

Evaluate the Need to Stop Such Medication Prior to
Dental Extractions’, Journal of maxillofacial and oral
surgery, 16(1), pp. 48-52.

Eliason, J. A. and McCulley, J. P. (1990) ‘A Comparison
Between Interrupted and Continuous Suturing
Techniques in Keratoplasty’, Cornea, p. 10???16. doi:
10.1097/00003226-199001000-00003.

Gomez, L. (2007) ‘Wound Closure Material’, Manual of
Operating Room Techniques, pp. 133-133. doi: 10.5005/
jp/books/11974_13.

Griffin, T. J., Hur, Y. and Bu, J. (2011) ‘Basic
Suture Techniques for Oral Mucosa’, Clinical
Advances in Periodontics, pp. 221-232. doi: 10.1902/
cap.2011.110053.

Howe, G. L. and Zamet, J. S. (1971) Minor Oral Surgery.
Butterworth-Heinemann.

Jain, M. and Nazar, N. (2018) ‘Comparative Evaluation
of the Efficacy of Intraligamentary and Supraperiosteal
Injections in the Extraction of Maxillary Teeth: A
Randomized Controlled Clinical Trial’, The journal of
contemporary dental practice, 19(9), pp. 1117-1121.

J, P. C. et al. (2018) ‘Prevalence and measurement of
anterior loop of the mandibular canal using CBCT: A
cross sectional study’, Clinical implant dentistry and
related research, 20(4), pp. 531-534.

Kim, J.-S. et al. (2011) ‘Tissue reactions to suture
materials in the oral mucosa of beagle dogs’, Journal
of Periodontal & Implant Science, p. 185. doi: 10.5051/
jpis.2011.41.4.185.

Koshak, H. H. (2017) ‘Dental Suturing Materials and
Techniques’, Global Journal of Otolaryngology. doi:
10.19080/gjo.2017.12.555833.

Malik, N. A. (2016) Textbook of Oral and Maxillofacial
Surgery. JP Medical Ltd.

Marimuthu, M. et al. (2018) ‘Canonical Wnt pathway
gene expression and their clinical correlation in oral
squamous cell carcinoma’, Indian journal of dental
research: official publication of Indian Society for
Dental Research, 29(3), pp. 291-297.

Marsh, G. (2001) ‘Tissue regeneration the material
enablers’, Materials Today, pp. 38-41. doi: 10.1016/
$1369-7021(01)80037-7.

Patil, S. B. et al. (2017) ‘Comparison of Extended
Nasolabial Flap Versus Buccal Fat Pad Graft in the
Surgical Management of Oral Submucous Fibrosis: A
Prospective Pilot Study’, Journal of maxillofacial and
oral surgery, 16(3), pp. 312-321.

Postlethwait, R. W., Willigan, D. A. and Ulin, A. W.
(1975) ‘Human tissue reaction to sutures’, Plastic and
Reconstructive Surgery, p. 233. doi: 10.1097/00006534-
197508000-00082.

Ramadorai, A., Ravi, P. and Narayanan, V. (2019)
‘Rhinocerebral Mucormycosis: A Prospective Analysis

110



Reddy & Pradeep

111

of an Effective Treatment Protocol’, Annals of
maxillofacial surgery, 9(1), pp. 192-196.

Senthil Kumar, M. S. et al. (2019) ‘Inflammatory
pseudotumour of the maxillary sinus: clinicopathological
report’, Oral Surgery, 12(3), pp. 255-2509.

Siervo, S. (2008) Suturing Techniques in Oral Surgery.
Quintessence Publishing Company.

Suture Materials - Classification - Surgical Needles -
TeachMeSurgery (no date) TeachMeSurgery. Available
at: https://teachmesurgery.com/skills/theatre-basics/
suture-materials/ (Accessed: 2 July 2020).

Suture Removal and Wound Aftercare (2012). W.B.
Saunders, pp. 288-293.

Sweta, V. R., Abhinav, R. P. and Ramesh, A. (2019)
‘Role of Virtual Reality in Pain Perception of Patients
Following the Administration of Local Anesthesia’,
Annals of maxillofacial surgery, 9(1), pp. 110-113.

Taylor, B. and Bayat, A. (2003) ‘Basic plastic
surgery techniques and principles: Choosing the
right suture material’, BMJ, p. 0305140. doi: 10.1136/
sbmj.0305140.

Trimbos, J. B., Van Rijssel, E. J. C. and Klopper, P. J.
(1986) ‘Performance of sliding knots in monofilament
and multifilament suture material’, Obstetrics &t
Gynecology, pp. 425-430. doi: 10.1097/00006250-
198609000-00029.

Wahab, P. U. A. et al. (2018) ‘Scalpel Versus Diathermy
in Wound Healing After Mucosal Incisions: A Split-
Mouth Study’, Journal of oral and maxillofacial surgery:
official journal of the American Association of Oral and
Maxillofacial Surgeons, 76(6), pp. 1160-1164.

Wilson, D. (2006) ‘Wound Closure’, Manual of Equine
Field Surgery, pp. 11-23. doi: 10.1016/b978-1-4160-
0270-3.50006-3.



Biosc.Biotech.Res.Comm. Special Issue Vol 13 No (7) 2020 Pp-112-119

Knowledge, Awareness, Attitude About Bio Medical
Waste Management Among General Dentists and
Assistants Among the Chennai Population

Rinki Susan George', M.P.Brundha* and V.B.Preejitha®

!Saveetha Dental College and Hospitals, Saveetha Institute of Medical and

Technical Sciences, Saveetha University,Chennai-77,Tamil Nadu, India

2Associate Professor, Department of Pathology, Saveetha Dental College and Hospitals, Saveetha
Institute of Medical and Technical Sciences, Saveetha University,Chennai-77,Tamil Nadu, India
3Department of Pathology, Saveetha Dental College and Hospitals, Saveetha Institute

of Medical and Technical Sciences, Saveetha University,Chennai-77,Tamil Nadu, India

The aim of the study was to demonstrate the level of knowledge, awareness, attitude about Bio Medical Waste Management
among the various general dentists and assistants of the Chennai population. The study was conducted with the help of
a cross sectional questionnaire through Google Forms and the target population were dentists and their assistants of
various private clinics in Chennai. The results were analysed statistically( descriptive and chisquare analysis) by using
SPSS. Among 100 responses, 98% of the respondents followed the protocol at their healthcare personnel while the
remaining 2% failed to practise the protocols,out of which 59% of the males have better understanding of the dental
practises than females, thereby throwing light on the existing knowledge, attitude and practice of the dental health
care personnel. It indicates that there is a need to train the dental personnel regarding the same all around the country.
There is a high need to urge awareness about the management of biomedical waste as inadequate and inappropriate
knowledge of handling these wastes can have serious implications on the society as a whole. These bio medical waste
can cause serious hazards to health and the environment. Effective bio medical waste management is not only a legal
necessity but it must be considered as a social obligation.

BIO MEDICAL WASTE MANAGEMENT, AUTOCLAVE, INCINERATION, SECURED LANDFILLS.

solid, liquid waste including their containers and any
other intermediate product, which is generated during

The Bio Medical Waste is considered to be a global
issue (Cannata et al., 1997). It is as any amount of the
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diagnosis, treatment or immunization of human beings
or animals, in various research activities, thereby
used in the production or testing of biological and the
animal wastes from slaughter houses or any other like
establishments (Punchanuwat, Drummond and Treasure,
1998). In the current scenario, there is just partial or no
segregation of the waste during the time of generation,
which thereby could cause mixing of infectious and
non infectious waste. These bio medical waste can cause
serious hazards to health and the environment in cases of
indiscriminate management, due to these the healthcare
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personnel there is a high risk of potentially infectious
diseases such as Human Immunodeficiency Virus(HIV)
and Hepatitis B(HBV) and C(HCV).To avoid these health
hazards ,a rigorous waste management system should
be implemented in hospital infrastructure (Acharya and
Singh, 2003).

The ideal ways to manage the biomedical waste include
efficient segregation of different types of BMW, use
of color coded and coloured bags, excellent handling
and transfer of these wastes. In order to address
these requirements, adequate training and awareness
programmes for medical and paramedical personnel are
necessary (Singh, Sood and Bhardwaj, 2015). About 40
years ago, it was suggested that in the developed countries
approximately about 1-5kg of wastes were generated per
bed per day, whereas in developing countries it was 1-2kg
per bed per day (William A. Rutala, 2015). According to
a study conducted in an Indian Hospital and published
in 2005,BMW generated 2.31kg/bed/day, indicating a rise
in the waste generated in recent years (Oweis, Al-Widyan
and Al-Limoon, 2005).

Dental hospitals normally use instruments and materials
that are directly exposed to blood and saliva which are
considered to be the potential sources of infections.
These include the sharps materials, used disposable
items, infectious waste such as blood soaked cotton,
gauze etc, lead containing wastes like lead foil packets,
lead aprons and chemical wastes such as spent film
developers, fixers, disinfectants (DeRoos, 1974). In the
past relatively few studies were conducted in the past
among dental professionals, among which a poor to
good level of awareness of waste disposal were reported
(Patil and Pokhrel, 2005).

From the implementation of the biomedical Waste
Management Rules1998, every concerned health authority
must have significant knowledge, practice and capacity
to guide others for the waste collection and management
and proper handling techniques (Saraf et al., 2006).
The rules were amended twice in the year 2000,which
made it mandatory for the health care establishments
to segregate ,disinfect and dispose of their waste in an
eco friendly manner. The most important prerequisite
and keys to the successful waste management program
is segregation which is the separation of different types
of waste as per the treatment and disposal option. For
effective waste management, the waste must be managed
at every step, from acquisition to disposal (Sudhakar and
Chandrashekar, 2008). The significance of this study is
to understand the awareness among the dentists and
their assistants regarding the Bio Medical Waste(BMW)
Management practices,policies and to assess their attitude
towards it among the Chennai population.

MATERIAL AND METHODS

The study was conducted with the help of a cross
sectional questionnaire. The target population were the
dentists and their assistants of various private clinics
in Chennai through Google Forms in the month of
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November 2019. Google Forms is a survey administration
app that collects and collaborates information from users
via a personalized survey and automates the responses
into an excel spreadsheet. The questionnaire consisted
of 20 questions on assessment of knowledge, attitude
and practice regarding biomedical management. All
questions were close ended.The results were collected
and analysed through SPSS software. The descriptive
statistical analysis was carried out and chi square test
was used and p values were calculated.

RESULTS AND DISCUSSIONS

Our results showed that 61% of the study population
were males and 39% were females (Figure 1) and
98% of the respondents reported that they follow the
protocol while 2% reported that they don’t follow
the protocol for the bio medical waste management
(Figure 2). As in Figure 3 98% of the respondents had
adequate knowledge on biomedical waste management
while 2% of the respondents didn’t have adequate
knowledge on biomedical waste management and
Figure 4, 93% of the respondents reported that general
wastes are thrown into the green bag while 6% of the
respondents reported that these wastes are thrown into
blue bags and the remaining 1% reported that these
wastes were thrown in white bags.

Figure 1: A Pie chart showing 61% of the respondents
reported that they are male professionals (Red) while 39%
reported that they are female professionals (Blue).

Figure 2: A Pie chart showing 98% of the respondents
reported that they follow the protocol (Red) while 2%
reported that they don’t follow the protocol for the bio
medical waste management (Blue).



Figure 3: A Pie chart showing 98% of the respondents had
adequate knowledge on biomedical waste management
(Red) while 2% of the respondents didn’t have adequate
knowledge on biomedical waste management (Blue).

Figure 4: A Pie chart showing 93% of the respondents
reported that general wastes are thrown into the green
bag (Red) while 6% of the respondents reported that
these wastes are thrown into blue bags (Blue) and the
remaining 1% reported that these wastes were thrown in
white bags (Green).

Figure 5: A Pie chart showing 94% of the respondents
reported that ortho wires are disposed into white bags
(Orange) while 4% reported that they are disposed into
green bags (Red) and the remaining 1% reported that
these wires are disposed into the black and the red bags
respectively (Blue and Green).

We found that 949% of the respondents reported that ortho
wires are disposed into white bags while 4% reported that
they are disposed into green bags and the remaining 1%
reported that these wires are disposed into the black and
the red bags respectively (Figure 5). As shown in Figure
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6, 93% of the respondents reported that the implants are
disposed into blue bags while 5% reported that they are
disposed into red bags and the remaining 1% reported
that these implants are disposed into the black and the
yellow bags respectively. Figure 7 shows that 94% of
the respondents reported that the infected wastes are
disposed into the yellow bags (Green) while 5% of the
respondents reported that these wastes are disposed of
into the blue bags and the remaining 1% reported that
these wastes are disposed into the black bags. In our
study, 91% of the respondents reported that the yellow
coloured bags are disposed through incineration while
8% reported that these are disposed through land filling
and the remaining 1% reported that they are disposed
through recycling process.

Figure 6: A Pie chart showing 93% of the respondents
reported that the implants are disposed into blue bags
(Red) while 5% reported that they are disposed into red
bags (Green) and the remaining 1% reported that these
implants are disposed into the black and the yellow bags
respectively (Blue and Orange).

Figure 7: A Pie chart showing 949% of the respondents
reported that the infected wastes are disposed into the
yellow bags (Green) while 5% of the respondents reported
that these wastes are disposed of into the blue bags (Red)
and the remaining 1% reported that these wastes are
disposed into the black bags (Blue).

As in Figure 9, 93% of the respondents reported that
the paper cups are disposed into green bags while 4%
reported that they are disposed into white bags and the
remaining 3% reported that they are disposed into blue
bags and Figure 10 shows that 92% of the respondents
reported that the antibiotic vials are disposed into blue
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bags while 3% reported that they are disposed into
purple and green bags respectively and the remaining
29 reported that they are disposed into black bags.

Figure 8 : A Pie chart showing 919% of the respondents
reported that the yellow coloured bags are disposed
through incineration (Blue) while 8% reported that these
are disposed through land filling (Red) and the remaining
1% reported that they are disposed through recycling
process (Green).

Figure 9 : A Pie chart showing 93% of the respondents
reported that the paper cups are disposed into green bags
(Red) while 4% reported that they are disposed into white
bags (Green) and the remaining 3% reported that they are
disposed into blue bags (Blue).

Figure 10: A Pie chart showing 92% of the respondents
reported that the antibiotic vials are disposed into blue
bags (Red) while 3% reported that they are disposed into
purple and green bags respectively (Orange ,Green) and
the remaining 2% reported that they are disposed into
black bags (Blue).
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As shown in Figure 11, 93% of the respondents reported
that the syringes are disposed into red bags while 5%
reported that they are disposed into yellow and the
remaining 1% reported that they are disposed into black
and green bags respectively and the figure 13 shows
98% of the respondents reported that red bins are used
for the disposal of gloves and plastics while 1% of the
respondents reported that red bins are used for the
disposal of anatomical, solid waste and needles,wires
respectively. Figure 16 shows that 74% of the respondents
reported that lab slides are disposed into blue coloured
bags while 17% of the respondents reported that lab
slides are disposed into yellow coloured bags about 8%
of the respondents reported that lab slides are disposed
into green coloured bags while 1% of the respondents
reported that lab slides are disposed into red coloured
bags.

Figure 11: A Pie chart showing 93% of the respondents
reported that the syringes are disposed into red bags
(Green) while 5% reported that they are disposed into
yellow (Orange) and the remaining 1% reported that
they are disposed into black and green bags respectively
(blue and Red).

Figure 12 : The bar graph demonstrates the association
between the gender of the health professionals and colour
of the bio waste bags for undergoing secured landfill
technique (%responses). X axis represents the gender of
the dentists and their assistants and the Y axis represents
the knowledge on disposal of biowastes (Y%responses). The
highest numbers were noticed in case of males as they
agreed that the green and red coloured bags were discarded
through secured landfill technique. Chi square analysis
was done, Pearson Chi Square Value= 1.580, the P value
was 0.209 (p>0.05),which was found to be statistically
not significant.



Figure 13: A Pie chart showing 98% of the respondents
reported that red bins are used for the disposal of gloves
and plastics (Red) while 1% of the respondents reported
that red bins are used for the disposal of anatomical ,solid
waste and needles,wires respectively (Blue and Green).

Figure 14: The bar graph demonstrates the association
between the gender of the health professionals and the
color of the bio waste bags which can be autoclaved and
recycled (%responses). X axis represents the gender of
the dentists and their assistants and the Y axis represents
the knowledge on disposal of biowastes (%