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Abstract

Background:The present study was conducted to assess salivary cortisol level in patients with xerostomia. Materials 
& Methods: 52 patients with subjective symptoms of dry mouth (Group I) of both genders. Equal number of healthy 
subjects was selected as control (Group II) were enrolled. The concentration of cortisol in the saliva (μg/dl) was 
determined by using a salivary cortisol enzyme immunoassay kit. Results: Group I had 12 males and 14 females and 
group II had 16 males and 10 females. The mean cortisol level in group I was 2.38 μg/dl and in group II was 1.90μg/dl. 
The difference was signicant (P<0.05). Conclusion: There was low level of salivary cortisol in xerostomia patients.
Key words: Cortisol, dry mouth, xerostomia.

Introduction

Dry mouth is a relatively common symptom. 
When we examine the literature, we see a wide 
variation in the data, which offers figures for 
prevalence of between 14% and 46%, being 
consistently higher among women. Dry mouth is 
found to be more common within the older 
population, where its frequency oscillates 
between 13% and 39% for those able to look 
after themselves, and increasing up to 60% in 
institutionalized or hospitalized individuals. 
Changes in the salivary glands are related to age; 
however there is no evidence that xerostomia is 
solely a result of the aging process. Of the 
different causes observed, those more frequently 
associated with xerostomia are menopause and 
certain depressive conditions.
Xerostomia is known as dry mouth is due to 
inadequate saliva in either quantity of flow or 
quality of saliva. It is also called as salivary 
gland hypofunction. Inadequate production of 
saliva results in xerostomia, hence it can be seen 
in various conditions. It is a symptom of various 
disorders and it is not a disease.1
Salivary cortisol is an accurate reflection of the 
free, biologically active portion of cortisol in the
blood. Salivary measures of cortisol have been 
shown to be a valid and reliable reflection of 
serum cortisol.3 Some authors state that salivary 
cortisol may actually provide a better measure of 

the stress response than serum cortisol, as its 
measures of the amount of the unbound cortisol 
are more accurate compared to the serum 
cortisol measures. Salivary measures of cortisol 
have been shown to be a valid and reliable 
reflection of serum cortisol. Thus there is 
alteration in salivary cortisol level in depressed 
patients and healthy individuals.4 The present 
study was conducted to assess salivary cortisol 
level in patients with xerostomia.

Materials & Methods
This study was conducted among52 patients with 
subjective symptoms of dry mouth (Group I) of 
both genders. Equal number of healthy subjects 
was selected as control (Group II). All were 
informed regarding the study and written 
consent was obtained. 
Data such as name, age, gender etc. was 
recorded. For collection of saliva, sterile 
disposable plastic collectors were used. Subjects 
were instructed to pool saliva in the floor of the 
mouth for one minute and then expectorate it 
into disposable plastic collectors. The saliva 
collected was then transferred to coded 
collection tubes, graduated in milliliters. The 
concentration of cortisol in the saliva (μg/dl) 
was determined by using a salivary cortisol 
enzyme immunoassay kit. The values were 
recorded and subjected to statistical analysis. P 
value <0.05 was considered significant.
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Results
Table I Distribution of subjects

Table I, graph I shows that group I had 12 
males and 14 females and group II had 16 
males and 10 females. 

Graph IDistribution of subjects

Table II Cortisol level in both groups

Table II,Graph II shows that the mean cortisol 
level in group I was 2.38 μg/dl and in group II 
was 1.90μg/dl. The difference was significant 
(P<0.05).

Discussion
Xerostomia may be a symptom of a serious 
systemic disease, such as systemic lupus 
erythematosus, rheumatoid arthrit is, 

scleroderma, sarcoidosis, amyloidosis, 
Sjogren's syndrome, Parkinson's, Diabetes, 
or hypothyroidism. A systemic disease is one 
that affects the entire body.The present study 
was conducted to assess salivary flow and 
salivary cortisol level in patients with 
xerostomia.
In this study, group I had 12 males and 14 
females and group II had 16 males and 10 
females. Gomez et al11 evaluated the 
relationship between unstimulated salivary 
flow rate and the presence of xerostomia, and 
to determine the levels of salivary cortisol and 
its relationship with xerostomia. Thirty 
women were selected from patients attending 
the Department of Medicine and Buccofacial 
surgery, and formed into two groups, study 
and control. Samples of unstimulated salivary 
flow were collected, and the amounts of 
salivary cortisol determined using the ELISA 
technique (enzyme-linked immunosorbent 
assay). The mean unstimulated salivary flow 
rates for the control and study group were 0.37 
± 0.28 ml/min and 0.24 ± 0.18 ml/min, 
respectively. The concentration of salivary 
cortisol was 3.47 ± 1.64 ng/ml for the control 
group and 2.29 ± 2.60 ng/ml for the study 
group. The statistical tests applied showed no 
significant differences for either variable 
between the two groups in the study
We found that the mean cortisol level in group 
I was 2.38 μg/dl and in group II was 1.90μg/dl. 
Vaseemuddin et al12conducted a study which 
comprised of 30 patients (study group) (group 
I) with subjective symptoms of dry mouth and 
30 control subjects (control group) (group II). 
All the subjects were divided into 3 age 
groups. Group I - 40 years of age. Stimulated 
and unstimulated saliva was collected and 
measured for the concentration of cortisol in 
the saliva (μg/dl) by using a salivary cortisol 
enzyme immunoassay kit with a lower 
sensitivity of 0.36 μg/dl. The mean cortisol 
level in stimulated saliva is group I was 1.78 
μg/dl and in group II was 1.52 μg/dl. The 
difference was non significant (P>0.05). The 
volume of unstimulated saliva in group I was 
0.62 ml/min and in group II it was 1.86 
ml/min. The difference was non- significant 
(P>0.05). The volume of stimulated saliva in 
group I was 1.84 ml/min and in group II it was 
3.62 ml/min. The difference was non- 

Groups Group I Group II 

Status Study Control

M:F 12:14 16:10

Groups Mean P value

Group I 2.38 0.04

Group II 1.90
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significant (P>0.05).
Pajukoski et al13 affirmed that the subjective 
sensation of a dry mouth, xerostomia, is not 
necessarily associated with hyposalivation. This 
a s soc i a t i on  be tween  xe ros tomia  and 
hyposalivation is not a constant. Xerostomia can 
occur in spite of the existence of correct 
glandular function and normal salivary flow 
rates. Healthy postmenopausal women, the 
principal risk group, did not present a 
deterioration in glandular function nor a 
reduction in salivary flow. 

Conclusion
Authors found that there was low level of 
salivary cortisol in xerostomia patients. 
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Abstract

Background: Maintaining the pulpally involved deciduous teeth in a healthy state until the time of normal exfoliation 
remains to be one of the challenges for pedodontics. The present study was conducted to compare formocresol and 
mineral trioxide aggregate in deciduous teeth.
Materials & Methods: 30 deciduous molar of children aged 3- 8 years of age were divided into 2 groups of 15 each. In 
group I, pulpotomy was done with formocresol and in group II, pulpotomy was done with MTA.
Results: Group I had 10 males and 5 females and group II had 8 males and 7 females. There was comparatively less 
pain, stula formation, abscess and mobility in group II as compared to group I recorded at 3 months and 6 months 
(P< 0.05).
Conclusion: Mineral trioxide aggregate better as compared to formocresol in terms of pain, stula formation, 
abscess and mobility.
Key words: Formocresol,Mineral Trioxide Aggregate, Children

Introduction

Maintaining the pulpally involved deciduous 
teeth in a healthy state until the time of normal 
exfoliation remains to be one of the challenges 
for pedodontics. Several materials have become 
popular as pulpotomy medicaments.1 The first 
time formaldehyde containing medicaments 
were used was in 1874, Formocresol (FC) (a 
mixture of equal parts of tricresol and formalin) 
has been used as the most common capping 
material for pulp fixation for many years. 
Success rate of FC pulpotomy has been 70-97% 
in the last decades. Concerns have been raised 
about the toxicity, potential carcinogenicity, 
cy to tox ic i ty ,  a l l e rgen ic i ty ,  sys t emic 
disturbances, and the possibility of affecting the 
permanent successors.2
Pulpotomy in primary dentition is developed by 
devitalization by destroying the vital tissue such 
as formocresol and electrosurgery etc. Other 
method is by regeneration - stimulation of 
dentine bridge with mineral trioxide aggregate 
(MTA).3
Formocresol is a compound consisting of 48.5% 
formaldehyde, 48.5% cresol, 3% glycerine used 
in vital pulpotomy of primary teeth and as a 
temporary intracanal medicament during root 
canal therapy.4 Due to high toxicity and 
availability of alternative solutions and 
intracanal medicaments, formocresol is 

considered obsolete in dentistry.Mineral 
trioxide aggregate contains tricalcium silicate, 
tricalcium aluminate, tricalcium oxideand 
silicon di-oxide.5The present study was 
conducted to compare formocresol and mineral 
trioxide aggregate in deciduous teeth.

Materials & Methods
The present study was conducted among 30 
deciduous molar of children aged 3- 8 years of 
age of both genders. A written consent was 
obtained from parents of children.
Data such as name, age, gender etc. was 
recorded. Patients were divided into 2 groups of 
15 each. In group I, pulpotomy was done with 
formocresol and in group II, pulpotomy was 
done with MTA. Teeth were compared 
clinically at 3 months and 6 months intervals. 
Results thus obtained were subjected to 
statistical analysis. P value less than 0.05 was 
considered significant.
Results
Table I Distribution of patients

IJDSR, Volume 1, No. 1 Page 4

Groups Group I Group II

Agent Formocresol Mineral trioxide 
aggregate

M:F 10:5 8:7
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Graph IDistribution of patients

Table II Assessment of clinical findings 

Graph IAssessment of clinical findings

Discussion
Several regenerative materials like tricalcium 
phosphate, hydroxy-apatite, mineral trioxide 

aggregate (MTA), bone morphogenetic protein 
and several others have been formulated, studied 
and used over years.6 These studies have only 

Clinical 
ndings

Group I Group II

Baseline 3 months 6 months Baseline 3 months 6 months

Pain 15 10 2 15 9 1

Abscess 12 8 0 14 6 1

Fistula 10 5 2 12 5 0

Mobility 13 6 1 14 7 0

Table II shows that there was comparatively less pain, stula formation, abscess and 
mobility in group II as compared to group I recorded at 3 months and 6 months (P< 0.05).
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produced varying and inconsequential results. 
Recently MTA is being widely discussed 
because of its excellent bioactive properties and 
ability to induce hard tissue formation.7 Search 
of scientific literature regarding MTA have 
confirmed its unique biological properties.MTA 
is a biocompatible material which has been 
proposed as a potential medicaments for 
pulpotomy in primary teeth.8 In many studies, 
the qualities of the results are affected by lack of 
adequate samples, poor design and inappropriate 
case selection. This makes the studies unreliable 
and introduces limitation to the results.Naik et 
al9 advocated that the powder water ratio for 
MTA should be 3:1(P: W). Mixing can be done 
on paper pad or on a glass slab using a plastic or 
metal spatula to achieve putty like paste 
consistency. This mix should be cover with 
moistened cotton pellet to prevent dehydration 
of mix. The present study was conducted to 
compare formocresol and mineral trioxide 
aggregate in deciduous teeth.
In present study, group I had 10 males and 5 
females and group II had 8 males and 7 females. 
Aeinehchi et al10 in their study found significant 
difference in mobility, periodontal ligament 
widening and inter -radicular radiolucency 
between two groups at the end of 12 months. 
Histologically,in MTA group, a layer of new 
dentine formation with less dentinal tubules at 
the pulpotomizedsite was found. In formocresol 
group, increased inflammatory cells, a zone of 
atrophy, werenoted in radicular portion of pulp.
We observed that there was comparatively less 
pain, fistula formation, abscess and mobility in 
group II as compared to group I recorded at 3 
months and 6 months (P< 0.05). Jayam et 
al11in their study a total of 100 teeth were 
selected for pulpotomy; of which 50 teeth 
underwent FC pulpotomy and 50 teeth 
underwent pulpotomy with white MTA. Out of 
100 treated teeth, 82 teeth (42 FC and 40 MTA 
teeth) were available at the end of 24 months for 
evaluation. 4 failures were found in FC group at 
1 st month evaluation and no failures were found 
in white MTA group. A statistical analysis was 
performed to evaluate the overall success rate of 
study and individual success rates of 
medicaments. Overall success rate of the study 
was 95%, success rate of FC group was 90.48% 
and success rate of MTA group was 100%.  
MTA produced better results as pulpotomy 

medicament in comparison to FC. The superior 
success obtained in the present study was 
matching other studies mentioned in the 
literature.
Mineral trioxide aggregate (MTA) is a fine 
hydrophilicpowder available is single use 
sachets of 1 gram. Some companiesalso provide 
premeasured water sachets for ease ofuse.Some 
of the commercially available MTA are 
ProRootMTA (Dentsply), White ProRoot MTA 
(Den t sp ly ) ,MTA- Ange lus  (So lucoes 
Odontologicas), MTA- AngelusBlanco 
( So l u coe sOdon t o l og i c a s ) ,  MTA B io 
(SolucoesOdontologicas).12
Conclusion
Authors found mineral trioxide aggregate better 
as compared to formocresol in terms of pain, 
fistula formation, abscess and mobility. 
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Abstract

Objectives: The purpose of this study was to analyze The Effect of Periodontal Therapy on Serum C-Reactive 
Protein & HbA1c Levels in Chronic Periodontitis Patients with or without type 2 diabetes mellitus : A Clinico 
Biochemical Study
Study Design: A cohort of thirty subjects, 15 with diabetes and moderate to severe periodontitis & 15 without   
diabetes and moderate to severe periodontitis  were recruited. Periodontal parameters were measured, and blood 
samples were obtained to evaluate C-reactive protein . Group 1 & 2 were treated with periodontal therapy. 
Results:Levels of  Serum C-Reactive Protein  were highest in chronic Periodontitis and T2DM group.  Periodontal 
clinical parameters PI, GI, PPD, CAL were recorded higher in chronic periodontitis and T2DM group when compared 
to when healthy participants who have chronic periodontitis. A statistically signicant correlation between parameters 
such as HbA1c, PI, GI, PPD, CAL and CRP was seen.
Conclusions:The results showed an decrease in the levels of  C-Reactive & HbA1c after periodontal therapy
Key words: Periodontitis, CRP, Diabetes Mellitus

Introduction

Periodontitis is a term used to describe an 
inflammatory process, initiated by the plaque 
biofilm, that lead to loss of periodontal 
attachment to the root surface and adjacent 
alveolar bone, and which ultimately results in 
tooth loss.1
Periodontitis has been referred to as the sixth 
complication of diabetes.2Epidemiological data 
confirm that diabetes is a major risk factor for 
periodontitis; susceptibility to periodontitis is 
increased by approximately threefold in people 
with diabetes.3 There has, recently, been much 
emphasis on the 'two-way' relationship between 
diabetes and periodontitis. That is, not only is 
diabetes a risk factor for periodontitis, but 
periodontitis could also have a negative effect on 
glycaemic control.4 
Patients suffering from severe periodontitis have 
increased local production of  inflammatory 
cytokines (IL-7, TNF and IL-6) and moderate 
systemic inflammatory response (defined by 
raised concentration of CRP, fibrinogen and 

moderate leucocytosis).5  Infection or 
inflammation activates leukocytes, which 
further induce the synthesis and secretion of C-
reactive protein (CRP). CRP is an acute-phase 
reactant protein which is synthesized by the liver 
in response to the inflammatory cytokines 
interleukin-6 (IL-6), IL-1, and tumor necrosis 
factor-alpha. An elevated serum concentration 
of CRP is an evidence of active tissue–damaging 
process and CRP is an indicator of current 
disease activity.6
Thus, persistent inflammation in the body and at 
their acute stage induces the elevation of CRP 
level in blood serum and saliva.7,8 
 It has also been reported that serum CRP levels 
are elevated in patients with impaired glucose 
tolerance (IGT)9or diabetes.10 A few 
prospective studies have shown that increased 
CRP levels are an independent risk factor for 
future diabetes.11,12
Numerous studies have been conducted 
comparing the CRP levels in assessing the 
d isease ac t iv i ty  of  var ious sys temic 
inflammatory disorders and in diagnosing and 
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management of systemic infections.13,14,15
Therefore CRP is useful as a proinflammatory 
marker in patients of chronic periodontitis with 
or without diabetes mellitus.

Material and Methods
Study Design
This randomized controlled clinical study was 
conducted at Desh Bhagat Dental College & 
Hospital, Mandi Gobindgarh. Study protocol 
was approved by Desh Bhagat Dental College & 
Hospital Research Committee, and participants 
signed an approved consent form to participate 
in the study. Thirty subjects with moderate to 
severe periodontitis with or without diabetes 
ranging in age from 20 to 50 were recruited from 
the periodontology department for this study and 
divided into two groups:
Group 1: Chronic Periodontitis with Type 2 
Diabetes Mellitus
Group 2: Chronic Periodontitis without  Type 2 
Diabetes Mellitus

Inclusion & Exclusion Criteria 
Patients with  diabetes were diagnosed 
according to the criteria published by the 
American Diabetes Association in 1997, 
Participants had diabetes for more than 1 year, 
and none of them had other major illnesses or 
severe diabetic complications. Patients had not 
taken antibiotics for at least 3 months prior to 
baseline and did not have any active infection. 
Eligible subjects had 14 or more natural teeth, of 
which at least five had a site with probing pocket 
depth (PPD) ≥ 5 mm and clinical attachment 
level (CAL) ≥ 3 mm. From this point, subjects 
with moderate to severe periodontal disease 
were included. They had not had periodontal 
treatment or professional cleaning of the teeth 
for at least 1 year prior to the study. Pregnant 
and breastfeeding women were excluded. 

Procedure
Fasting venous blood was collected in vacuum 
tubes early in the morning, and C-reactive 
protein (hs-CRP) was measured. CRP levels 
were assessed using aErba Mannheim 
Diagnostic kit with specific methodology in a 
spec t ropho tome t e r  a cco rd ing  t o  t he 
manufacturer's instructions. The test samples 
were treated with a specific antibody to human 
CRP in a suitable buffer. The turbidity induced 

by the formation of immune complexes was 
measured at 546 nm, and the values were 
automatically calculated from a known standard. 
The lower detection limit for the assay was 0.1 
mg/l. A commercial control serum was used to 
verify the assay performance. Patients also 
received an oral soft tissue examination 
including periodontal measurements of plaque 
index (PI), bleeding on probing (BOP), PPD, 
and CAL for all teeth present. O'Leary PI was 
measured in four areas per tooth (mesiobuccal, 
midbuccal, distobuccal, and midlingual) (20), 
and the other periodontal parameters were 
registered on six sites by tooth (mesiobuccal, 
midbuccal, distobuccal, mesiolingual, 
midlingual, and distolingual). 
All patients with or without diabetes from Desh 
Bhagat Dental College & Hospital were 
screened (One hundred thirty-six), and 30 were 
found to match the selection criteria for study. 
They were told not to change their diet, exercise, 
or medication dose unless absolutely necessary 
and to inform investigators if any change 
occurred. Baseline examination was performed 
prior to the beginning of the periodontal 
treatment. Intra-examiner reproducibility was 
calculated and showed that periodontal clinical 
attachment measurements were in agreement 
within 2 mm more than 9 0% of the time. Group 
1 had baseline Hs-CRP measured just before the 
beginning of the periodontal treatment. Subjects 
were instructed on the modified Bass brushing 
technique and interproximal cleaning. After 
that, scaling and root planning (SRP) under local 
anesthesia was performed using ultrasonic 
devices and manual Gracey curets (Hu-Friedy®, 
Chicago USA). 
Periodontal Therapy was scheduled in one or 
two sessions 1 week apart according to the 
periodontal disease severity and the number of 
teeth present. No less than 30 min were assigned 
to each quadrant. Chlorhexidine rinses 0,2% 
were prescribed after SRP (20 ml during 30 s, 
twice daily) and maintained for 12 weeks to the 
end of the clinical protocol. No other rinses or 
toothpaste was used during the study. Twelve 
weeks after treatment, blood samples were taken 
again, and CRP levels were analyzed. At the 
same time, periodontal parameters were 
measured again. Periodontal surgical treatment 
was recommended to patients with probing 
pocket depths ≥6mm. 
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Results
Among  30 subjects (Males18, Females-12) 
included in the study . CRP & HbA1c levels 
were  detected in all the  samples. The mean and 
standard deviation of Plaque Index (PI) in Group 
1, Group 2  was 2.65+ 0.51 and 2.15+ 0.59 at 
baseline and 2.10 + 0.51 and 1.80 + 0.49 after 
three months of per iodonta l  therapy 
respectively. The mean and standard deviation 
of Gingival Index (GI) in Group 1, Group 2 was 
2.10+ 0.52, 1.90± 0.52 at baseline and 1.90+ 
0.53, 1.50± 0.51    after three months of 
periodontal therapy respectively.  The mean and 
standard deviation for Probing pocket depth 
(PPD) in Group 1, Group 2 was 5.55+ 0.71, 
3.32+ 0.69 at baseline and 5.15 + 079 , 3.10+ 
0.61 respectively. The mean and standard 
deviation for Clinical attachment level (CAL) in 
Group 1, Group 2was 5.20+ 0.49, 4.50+ 0.65 
at baseline and , 4.80+0.48, 4.20±0.53    after 
three months of per iodonta l  therapy 
respectively.
This infers that the clinical parameters which 
included PI, GI, PPD and CAL were highest in 

group 1 . The group 1 & 2 showed considerably 
reduced scores of clinical parameters after 
periodontal therapy.  This shows that diabetes 
along with chronic periodontitis has a higher 
destructive effect on the periodontal health.
The mean and standard deviation of HbA1c 
levels in Group 1, Group 2 was 6.80+ 0.25, 
4.90+ 0.23 at baseline and 6.70+ 0.21, 4.80+ 
0.23 after three months of periodontal therapy 
respectively. 
Hence, it can be inferred that the levels of 
HbA1c in chronic periodontitis and T2DM 
groups is significantly reduced after periofontal 
therapy because chronic periodontitis can 
interfere with the glycemic control in T2DM 
patients. 
The mean and standard deviation for Clinical 
CRP  in Group 1, Group 2 was 12.5+ 1.10, 9.0 
+ 0.95 at baseline and 11.3+1.10, 8.9±0.89 
after three months of periodontal therapy 
respectively. 
Hence, it can be inferred that the levels of CRP 
in chronic periodontitis and T2DM groups is 
significantly reduced after periofontaltherapy .

The mean and standard deviation for PI,  GI,  PPD, CAL HbA1c, CRP , IL-17 Group 1, 
Group 2 at baseline  

Parameter Group N MEAN SD P VALUE

PI Group 1 
Group 2 

15
15

2.65
2.15

0.51
0.59

<0.001

GI Group 1 
Group 2

15
15

2.10
1.90

0.52
0.52

<0.001

PPD Group 1 
Group 2

15
15

5.55
3.32

0.71
0.69

<0.001

CAL Group 1 
Group 2

15
15

5.20
4.50

0.49
0.65

<0.001

HbA1c Group 1 
Group 2

15
15

6.80
4.90

0.25
0.23

<0.001

CRP Group 1 
Group 2

15
15

12.5
9.0

1.10
0.95

<0.001
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* - Statistically Significant; SD – Standard 
deviation; N – Group sample size; GI – 
Gingival Index; PI – Plaque Index; PPD – 

Probing Pocket Depth; CAL- Clinical 
at tachment loss; HbA1c – glycated 
haemoglobin; CRP – C Reactive Protein  

The mean and standard deviation for PI,  GI,  PPD, CAL HbA1c, CRP , IL-17 Group 1, 
Group 2 after 3 months of periodontal therapy

Parameter Group N MEAN SD P VALUE

PI Group 1 
Group 2 

15
15

2.10
1.80

0.51
0.49

<0.001

GI Group 1 
Group 2

15
15

1.90
1.50

0.53
0.51

<0.001

PPD Group 1 
Group 2

15
15

5.15
3.10

0.79
0.61

<0.001

CAL Group 1 
Group 2

15
15

4.80
4.20

0.48
0.53

<0.001

HbA1c Group 1 
Group 2

15
15

6.7
4.8

0.21
0.23

<0.001

CRP Group 1 
Group 2

15
15

11.3
8.9

1.10
0.89

<0.001

Discussion
The present study was conducted to evaluate the 
effect of Periodontal Therapy on Serum C-
Reactive Protein & HbA1c levels in Chronic 
Periodontitis Patients with or without type 2 
diabetes mellitusThe present study was conducted 
in the Department of Periodontics and 
Implantology at Desh Bhagat Dental College & 
Hospital, Mandi Gobindgarh  
C-reactive protein (CRP) is a very strong acute 
phase protein. In healthy, young subjects and 
resting situations the serum concentration is < 
1.5 mg/l. In acute phase situations, however, the 
concentration can increase up to a thousand-fold.7 
CRP is synthesized mainly in hepatocytes, but 
mRNA and CRP have been shown to be present 
in  monocyte-der ived  macrophages  in 
atherosclerotic plaques, lymphocytes and alveolar 
macrophages. 8 Its synthesis is regulated mainly 
by inteleukin (IL)-6, IL-1 and tumor necrosis 
factor. Peak values of CRP usually disappear 
within a few days of the inflammatory stimulus.
The CRP concentration is associated with 

cardiovascular disease and with other 
inflammatory diseases, such as rheumatoid 
arthritis. Also, several components of the insulin-
resistance syndrome, such as obesity and 
increased blood pressure, are associated with 
altered CRP values and which has been confirmed 
by several other groups.9  Also, patients with 
insulin-dependent diabetes mellitus have 
increased CRP levels.
The present study determines whether the 
presence of periodontitis and periodontal 
treatment could influence the serum levels of C-
reactive protein, HbA1c levels. The results of the 
present study highlight 3 points. Firstly, an 
increase in serum CRP, & HbA1c  levels 
concomitantly with the severity of the disease. 
Secondly, a properly performed periodontal 
therapy results in the improvement of the 
periodontal parameters irrespective of the state of 
the disease. Thirdly, a reduction in systemic 
inflammation as evidenced by the reduction in 
CRP, HbA1c  levels with periodontal therapy.
Fredriksson et al. in a study, estimated a median 

* - Statistically Significant; SD – Standard deviation; N – Group sample size; GI – Gingival 
Index; PI – Plaque Index; PPD – Probing Pocket Depth; CAL- Clinical attachment loss; HbA1c 
– glycated haemoglobin; CRP – C Reactive Protein .
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CRP of 2 mg/l for periodontitis patients, 0 mg/l 
among controls. In another study, Loos et al.11 
observed the highest CRP values in patients with a 
generalized form of periodontitis (median 1.45 
mg/l); for patients with a more localized form of 
periodontal disease, the median CRP value was 
1.30 mg/l, while healthy controls presented with a 
median of 0.90 mg/l.
In the present study, the CRP, HbA1c levels in 
periodontitis patients reduced significantly after 
periodontal therapy. This is in agreement with 
other studies that reported a significant reduction 
in CRP, HbA1c level after treatment. 
Another aspect of the present study was the 
correlation between individual parameters and 
CRP, HbA1c level. Parameters such as plaque 
index, gingival index, probing pocket depth and 
clinical attachment level gain showed a positive 
correlation with changes in CRP, HbA1c after 
three  month following treatment. Since these 
parameters showed a positive correlation, they can 
be used as predictors for changes in CRP, HbA1c 
level.
Conclusion 
As the number of patients in this study was 
relatively small, these results have to be 
interpreted with caution. The present study 
envisaged to determine the relationship between 
periodontitis and periodontal treatment upon the 
serum levels of C-reactive protein HbA1c. In the 
present study, the patients without DM  lower 
mean CRP  levels as compared to the patients with 
chronic periodontitis with DM . In periodontitis 
patients, mean levels of CRP & HbA1c decreased 
after the periodontal therapy. It is concluded that 
periodontal therapy could be one of the important 
aspects  in the prevention of  adverse 
cardiovascular events and glycemic control. 
Refrences
1. Genco R, Kornman K, Williams R, et al. Consensus 
report  Periodontal diseases: Pathogenesis and microbial 
factors. Ann Periodontol1996;1:926-32.

2. Ref Ide M., et al (2003): Effect of treatment of chronic 
periodontitis on levels of serum markers of acute-phase 
inflammatory and vascular responses. J Clin Periodontol ; 
30: 334-40.
3. Preshaw PM, Alba AL, Herrera D, Jepsen S, 
Konstantinidis A, Makrilakis K, Taylor R. Periodontitis and 
diabetes: a two-way relationship. Diabetologia. 
2012;55(1):21-31.
4. Ref Williams R.C. and Offenbacher S. (2000): 
Periodontal Medicine : the emergency of a new branch of 
periodontology. Periodontology 2000; 23: 9-12.
5. Ide M, Mc Partlin D, Coward Py, Crook M, Lumb P, 
Wilson RF. Effect of treatment    of chronic periodontitis on 
levels of serum markers of acute phase inflammatory and 
vascular responses. J.clinperiodontol 2003; 30: 334-340.
6. Pepys M.B. (1981): C-reactive protein fifty years on. 
Lancet; 21: 653-56.
7. Shah PK. Chronic infection and atherosclerosis/ 
thrombosis. current artherosclerosis Reports. 2002; 4: 113-
119.
8. Ebersole JL, Maclen RL, Steffen MT, Williman DE. 
Systemic acute increased have reactants C-reative protein 
and haptoglobin in adult periodontitis. Clin. Exp. Immunol, 
1997; 107: 347-352.
9. Temelkova-Kurktschiev T, Henkel E, Koehler C, Karrei 
K, Hanefeld M: Subclinical inflammation in newly detected 
type II diabetes and impaired glucose tolerance. 
Diabetologia 45:151, 2002.
10. Ford ES: Body mass index, diabetes, and C-reactive 
protein among U.S. adults. Diabetes Care 22:1971–1977, 
1999.
11. Pradhan AD, Manson JE, Rifai N, Buring JE, Ridker 
PM: C-reactive protein, interleukin 6, and risk of 
developing type 2 diabetes mellitus. JAMA 286:327–334, 
2001.
12. Barzilay JI, Abraham L, Heckbert SR, Cushman M, 
Kuller LH, Resnick HE, Tracy RP: The relation of markers 
of inflammation to the development of glucose disorders in 
the elderly: the Cardiovascular Health Study. Diabetes 
50:2384–2389, 2001.
13. Pepys MB, Hirschfield GM. C-reactive protein: a 
critical update. J clin Investigation 2003; 111: 1805 – 1812.
14. Noack B, Genco RY, Trevisan M, Grossi S, Zamban J, 
De Nardin E. periodontal infections contribute to elevated 
systemic C-reactive protein level. J periodontal 2001; 72. 
1221 – 1227.
15. Lagrand WK, Visser CA, Hermens WT. C-reactive 
protein as a cardiovascular risk factor: More than an 
epiphenomena. Circulation 1999; 100. 96 – 102.

IJDSR



PERIODONTAL STATUS IN DIABETES- A CLINICAL STUDY                                              

Dr. Nitesh Parashar
MDS, Private consultant, Delhi

 
Abstract

Background: Diabetes mellitus is a metabolic disorder characterized by hyperglycemia due to defective secretion or 
activity of insulin. The present study was conducted to assess periodontal status in diabetics.
Materials & Methods: Group I had 30 diabetics and group II had 30 non- diabetics. All patients were assessed for 
gingival index and bleeding on probing index and clinical attachment loss (CAL) at baseline, after 3 months and 6 
months.
Results:  Conclusion: Gingiva index, BOP index and CAL values were higher in diabetics as compared to non- 
diabetics.
Key words: Diabetes, Gingival, Periodontal 

Introduction

DM is a group of metabolic diseases 
characterized by hyperglycemia due to defects 
of insulin secretion and/or insulin action. 
Chronic hyperglycemia is associated with the 
deterioration, dysfunction, and failure of 
various organs, including eyes, kidney, 
nerves, heart, and blood vessels. Type 2 
diabetes and periodontal disease are chronic 
diseases with complex etiopathogenesis. This 
has led to difficulties in interpreting the 
relationship of these diseases.1 The 
association of these two chronic diseases has 
been studied in various populations. Most of 
these studies reported that the prevalence of 
periodontal disease is high and more severe in 
diabetics than in non-diabetics. This 
occurrence is worse if the diabetics have poor 
glycaemic control.2
Periodontal diseases are collectively the most 
common diseases known to mankind. Their 
classification is complex and takes into 
account the clinical presentation, age at 
diagnosis, rate of disease progression, and 
systemic and local factors that may increase 
risk.3 Periodontal diseases include gingivitis 
(in which the inflammation is confined to the 
gingiva, and is reversible with good oral 
hygiene) and periodontitis (in which the 
inflammation extends and results in tissue 
destruction and alveolar bone resorption). 

Tissue destruction in periodontitis results in 
breakdown of the collagen fibres of the 
periodontal ligament, resulting in the 
formation of a periodontal pocket between the 
gingiva and the tooth.4 The present study was 
conducted to assess periodontal status in 
diabetics.
 
Materials & Methods
The present study was conducted among 30 
diabetics and 30 controls of both genders. All 
were informed regarding the study and written 
consent was obtained. Ethical clearance was 
obtained prior to the study.
Data such as name, age, gender etc. was 
recorded. Group I had 30 diabetics and group 
II had 30 non- diabetics. All patients were 
assessed for gingival index and bleeding on 
probing index and clinical attachment loss 
(CAL) at baseline, after 3 months and 6 
months. Results thus obtained were subjected 
to statistical analysis. P value less than 0.05 
was considered significant.
Results
Table I Distribution of patients

Table I shows that group I had 12 males and 8 
females and group II had 9 males and 11 
females. 
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Groups Group I Group II

M:F 12:8 9:11
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Introduction DM is a group of metabolic diseases 
characterized by hyperglycemia due to defects 

Parameters Duration Group I Group II P value

Gingival index Baseline 2.6 2.7 0.03

3 months 2.0 1.4

6 months 1.2 1.0

BOP Baseline 2 2.3 0.02

3 months 1.6 1.2

6 months 1.1 1

CAL Baseline 6 5.2 0.01

3 months 4 2.4

6 months 2.3 1.2

Table II Comparison of clinical parameters in both groups

Table II, graph I shows that there was significant difference in values of gingiva index, bleeding 
on prob ing and c l in i ca l  a t t achment  l eve l  in  bo th  groups  (P< 0.05) .

 
Graph I Comparison of clinical parameters in both groups
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of insulin secretion and/or insulin action. 
Chronic hyperglycemia is associated with the 
deterioration, dysfunction, and failure of 
various organs, including eyes, kidney, 
nerves, heart, and blood vessels. Type 2 
diabetes and periodontal disease are chronic 
diseases with complex etiopathogenesis. This 
has led to difficulties in interpreting the 
relationship of these diseases.1 The 
association of these two chronic diseases has 
been studied in various populations. Most of 
these studies reported that the prevalence of 
periodontal disease is high and more severe in 
diabetics than in non-diabetics. This 
occurrence is worse if the diabetics have poor 
glycaemic control.2
Periodontal diseases are collectively the most 
common diseases known to mankind. Their 
classification is complex and takes into 
account the clinical presentation, age at 
diagnosis, rate of disease progression, and 
systemic and local factors that may increase 
risk.3 Periodontal diseases include gingivitis 
(in which the inflammation is confined to the 
gingiva, and is reversible with good oral 
hygiene) and periodontitis (in which the 
inflammation extends and results in tissue 
destruction and alveolar bone resorption). 
Tissue destruction in periodontitis results in 
breakdown of the collagen fibres of the 
periodontal ligament, resulting in the 
formation of a periodontal pocket between the 
gingiva and the tooth.4 The present study was 
conducted to assess periodontal status in 
diabetics.
 
Materials & Methods
The present study was conducted among 30 
diabetics and 30 controls of both genders. All 
were informed regarding the study and written 
consent was obtained. Ethical clearance was 
obtained prior to the study.
Data such as name, age, gender etc. was 
recorded. Group I had 30 diabetics and group 
II had 30 non- diabetics. All patients were 
assessed for gingival index and bleeding on 
probing index and clinical attachment loss 
(CAL) at baseline, after 3 months and 6 
months. Results thus obtained were subjected 
to statistical analysis. P value less than 0.05 

was considered significant.
Results
Table I Distribution of patients
Table I shows that group I had 12 males and 8 
females and group II had 9 males and 11 
females. 
Discussion
Periodontitis has been referred to as the sixth 
complication of diabetes. A number of studies 
found a higher prevalence of periodontal 
disease among diabetic patients than among 
healthy controls. Periodontal diseases are 
chronic inflammatory processes caused by 
dental biofilm bacteria. In periodontitis, the 
destruction of tooth support tissues can lead to 
tooth loss.5 Periodontitis is considered an 
infectious disease, but it also requires a 
susceptible host to produce the chronic 
inflammatory reaction responsible for 
periodontal damage. Consequently, the 
e t io logy of per iodonta l  d iseases i s 
multifactorial. The triggering causal agent is 
bacterial aggression, and it has been 
demonstrated that the presence of certain 
bac ter ia  or bac ter ia l  groups (e.g. , 
Aggregatibacteractinomycetemcomitans, 
Porphyromonasgingivalis, and Tannerella 
forsythia) can be a risk factor for periodontal 
destruction.6 These bacterial species have 
different virulence factors that allow them to 
colonize the subgingival area and produce 
factors that damage the host. The present study 
was conducted to assess periodontal status in 
diabetics. 
In present study, group I had 12 males and 8 
females and group II had 9 males and 11 
females. Shlossman et al7, 67 type 2 diabetics 
(mean age: 49.3 ± 8.97) and 67 non-diabetics 
(mean age: 47.6 ± 8.85) were examined. The 
plaque index (P1I), gingival index (GI), 
probing depth (PD) and clinical attachment 
loss (CAL) were recorded on Ramfjord index 
teeth or their substitutes. Previous dental care, 
smoking status, alcohol consumption and 
socio-economic status were also assessed. 
Diabetics had significantly higher mean GI (p 
= 0.001), PD (p = 0.031) and CAL (p = 
0.022) than non-diabetics. The mean P1I (p = 
0.531) was not significantly different between 
the two groups. This study showed that 
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diabetics had more severe and a higher 
prevalence of periodontal disease. 
We found that there was significant difference 
in values of gingiva index, bleeding on probing 

and clinical attachment level in both groups 
(P< 0.05). Numerous articles on the 
periodontal status of Pima Indians, a 
population with high prevalence of DM2, have 
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Abstract

Deep bite is one of the most difcult malocclusion to treat. Deep bite is a malocclusion that occurs in the vertical plane 
of space. Some degree of vertical overlapping or overbite is a normal feature of human dentition. However, some 
patients present with excessive overbite termed as deep bite or deep overbite. The deep bite in the permanent 
dentition may be caused by inherent factors or factors acquired during the life of that dentition. This article will describe 
the classication, etiology, diagnosis and  various treatment modalities for deep bite correction.
Keywords: Deep bite, Extrusion, Intrusion, Begg's technique, Study models, Lateral cephalograms.

Introduction

Malocclusion can occur in three planes of space 
i.e. sagittal, transverse and vertical plane. 
Dental vertical relationships can be divided into 
four major categories: anterior open bite, 
anterior deep bite, posterior open bite and 
posterior collapsed bite with overclosure. The 
maxillary dental arch being larger than the 
mandibular dental arch allows the maxillary 
anteriors to overlap the mandibular anteriors. 
This overlapping of the mandibular teeth occurs 
in both the horizontal as well as vertical 
direction. The horizontal overlap is called 
overjet while the vertical overlap is termed as 
overbite. Thus, some degree of vertical 
overlapping or overbite is a normal feature of 
human dentition. However, some patients 
present with excessive overbite. Thus, a 
condition where there is an excessive vertical 
overlapping of the mandibular anteriors by 
maxillary anteriors is termed as deep bite.1
The excessive overbite is a complex orthodontic 
problem that may involve a group of teeth or 
whole dentition, alveolar bone, of maxillary and 
mandibular basal bones, and/or soft tissue of the 
face.2 The skeletal and dental patterns of deep 
bite malocclusion have been investigated in 
several studies. A deep bite anteriorly could be 
caused by supra-eruption of upper and/or lower 
incisors or infra-eruption of posterior teeth.3 

Skeletal deep bite could be due to the upward 
and forward rotation of the mandible or it could 
be due to downward and forward rotation of the 
maxilla or it could be due to the combination of 
both. It was revealed that deep bite malocclusion 
was associated with decreased gonial angle, 
deep curve of spee, decreased posterior 
maxillary dimension, downward rotation of the 
palatal plane, and more forward position of the 
ramus. A deeper bite coincided with smaller 
lower facial height, larger anterior alveolar and 
basal areas, and retroclination of the maxillary 
incisors.4
Deep overbite can be corrected by following 
methods: Intrusion of anterior teeth, Extrusion 
of posterior teeth, Combination of both. 
However, it should be decided which method 
will be more beneficial or which will improve 
the patients facial appearance and functional 
efficacy. During the treatment planning, 
considerations should be given to the soft tissue, 
skeletal pattern, stability, occlusal plane, 
interocclusal space, treatment time and age of 
the patient. It is widely accepted that correction 
of deep bite is both easier to accomplish and 
more stable when it is performed on growing 
patients than when it is attempted on those with 
no appreciable growth remaining. An adult who 
has more than 6 mm overbite or 8 mm of overjet 
could be considered a candidate for surgery 
solely on the basis of dental relationships, 
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without even considering facial esthetics.3 Deep 
bite has been an enigmatic puzzle in 
orthodontics, the nature of this malocclusion to 
relapse has been of great concern to the 
clinician. The successful treatment of deep bite 
correction depends on, an elaborate clinical 
examination, thorough cephalometric analysis, 
judicious treatment planning among the various 
available options and by using appropriate 
mechanotherapy followed by a proper retention 
protocol.5

Classification 
1. According to its origin
a) Dental deep bite (Simple)
b) Skeletal deep bite (Complex) (Figure 1)
2. According to functional classification
a) True deep bite
b) Pseudo deep bite
3. Depending on the extent of deep bite
a) Incomplete over bite
b) Complete over bite1

 

Figure 1: Skeletal deep bite: (A) Normal 
skeletal relationship (B) Skeletal deep bite due 
to upward and forward rotation of the mandible 
(C) Skeletal deep bite due to downward and 
forward rotation of the maxilla ( D) Skeletal 
deep bite due to combination of B & C.

Etiology Of Deep Bite
The deep overbite in the permanent dentition 
may be caused by factors inherent in an 
individual’s malocclusion or by other factors 
acquired during the life of that dentition.6 So, 
etiological factors of deep overbite is classified 
into:
1.Inherent factors:
a.Skeletal pattern
b.Condylar growth pattern (Figure 2)
c.Tooth morphology

2.Acquired factors:
a.Muscular habits
b.Dental
c.Lateral tongue thrust habit3 (Figure 3)

Figure 2: Upward and forward rotation of 
mandible in deep bite.
 
Figure 3: Lateral tongue thrust

Diagnosis of Deep Bite
Excessive overbite is not to be viewed as an 
isolated entity: it must be seen as a part of the 
total malocclusion. The routine diagnostic aids 
such as clinical examination, study models and 
lateral cephalograms are used for the diagnosis. 
The factors contributing to excessive overbite 
vary with the type of occlusion and skeletal 
pattern. Their determination is the most 
important step in diagnosis and treatment 
planning. The primary diagnostic problem in 
both deep bite and open bite is to ascertain the 
site of the dysplasias. The skeletal bite can be 
differentiated from dental deep bite by 
cephalometric analysis. Postural position is also 
used in the differential diagnosis of deep bite 
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cases: the freeway space will be larger than 
normal in cases with inadequate vertical 
development of the buccal segments and normal 
is cases of over-eruption of the incisor teeth.7
The different diagnostic aids are:
Clinical examination
Study models
Cephalograms
Photographs

Treatment Modalities of Deep Bite
Deep overbite can be corrected by following 
methods:
 1.Intrusion of anterior teeth 
 2.Extrusion of posterior teeth
3.Combination of both
4.Proclination of incisors
5.Surgical

1.Intrusion of Anterior Teeth 
Definition of intrusion is defined by Nicolai as 
“A transitional form of the tooth movement 
directed apically and parallel to the long axis.” 
Burstone defined intrusion as, “Apical 
movement of the geometric center of root 
(centroid) in respect to the occlusal plane or a 
plane based on long axis of the tooth.”  
Intrusion of incisors is commonly indicated in 
pseudo deep bite cases or the cases with 
increased anterior face height. It is also 
indicated in cases where there is an excessive 
gingival display during speaking or smiling. 
Pure incisor intrusion is not possible with 
removable appliances. Unless pure mechanics 
are included in the appliance system, however, 
intrusion of incisors is almost impossible. Fixed 
appliance therapy is probably the best to intrude 
the teeth for correction of deep bite in children 
as well as adults. 

Biomechanics of intrusion
For intrusion of teeth the force should pass 
through centre of resistance so that translation 
motion takes place without any tipping. Further 
away the point of force of application from 
centre of resistance greater is the rotational 
moment. The possibility of flaring of incisors is 
more likely to occur specially in class II div 1 
than class II div 2.
Optimal intrusive force for anterior intrusion
Optimal force range for intrusion has been a 
long time controversy. The force ranges on an 

average from 15-20 g for each upper incisor and 
10-15 g for each lower incisor. In adults, the 
forces are to be applied carefully and somewhat 
towards a lower range.8
Correction of deep bite with begg's technique
In Begg's technique there are Bite opening 
bends to activate arch wires so that they depress 
the upper and lower anterior teeth in their 
sockets in order to open up anterior deep 
bites.9,10 In conventional Begg's technique the 
bite opening bends are given mesial to the 
molars. This may create a distal tipping of the 
molars. To overcome this difficulty, various 
authors have proposed different sites for bite 
opening bends in the arch wires.11,12,13
Correction of deep bite with edgewise
For intrusion of a tooth, along with incisal 
positioning of the edgewise brackets, a bend is 
given in an arch wire in such a way that the 
anterior segment of arch wire is made to lie 
gingivally to the bracket groove.14 Use of 
continuous arch wire for opening the bite, has 
found to have deleterious effects on the 
anchorage units. Extra care is needed to prevent 
these side-effects.15
Auxillary arches such as utility arch, Burstone's 
3-piece intrusion arch, Mulligan's intrusive 
arch, K-SIR arch (Figure 4) and CIA are various 
different arches used along with preadjusted 
edgewise technique to bring about intrusion of 
the anterior teeth.

Correction of deep bite with lingual 
orthodontics (Figure 5)
The distance in the sagittal plane between a 
lingual bracket and the Cr is much shorter than 
between a buccal bracket and the Cr.16 
Therefore, pure intrusion movement in LO 
(lingual orthodontic) will be closer to bodily 
movement than in Buccal Orthodontics (BO).

Figure 4: K-SIR
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Correction of deep bite with mini screw 
anchorage system
To intrude the upper incisors, the best placement 
of mini-screw is between the upper lateral 
incisors and the canines.17 The placement of the 
mini-screws should be done after levelling and 
alignment, in order to maximize the 
interradicular space at the placement site. In 
order to avoid tipping the upper incisors 
buccally during the intrusion, the end of the arch 
wire is cinched back.

2. Extrusion of Posterior Teeth 
Extrusion of posterior teeth is commonly 
indicated in patients with decreased lower 
anterior face height. It is also indicated in true 
deep bite cases. If the incisal edges of the 
maxillary anterior teeth are positioned above the 
inferior margin of upper lip, in these cases 
extrusion of posterior teeth is indicated. 
Extrusion of molars of an average of 1mm 
results in 2 to 2.5 mm of bite opening. This is 

probably the most common and easiest, although 
not always the best method to correct the deep 
overbites. Extrusion of posteriors can be done 
by myofunctional appliances, removable 
appliances and fixed appliance therapy. 
Extrusion of posterior teeth in growing patients 
is stable but in adults, it may result in relapse.

3.combination [intrusion of Anteriors And 
Extrusion of Posteriors]
In some cases, the deep overbite is due to the 
combination of infra occlusion of molars and 
supra eruption of the incisors. So, extrusion of 
posteriors and intrusion of anteriors are required 
in these cases. Fixed appliance therapy is the 
choice of treatment in these cases. 

4. Proclination Of Incisors 
Numerous deep bite cases present with 
retroclinated incisors. Proclination of these teeth 
contributes to bite opening in the anterior 
region. This method to correct deep bites has 
limited use. Proclination of incisors is indicated 
when there is an increased nasolabial angle and 
retruded lip. So, soft tissue should be evaluated 
before proclinating the incisors.18

5. Surgical 
For patients whose skeletal deep bite is so severe 
that neither growth modification nor camouflage 
offers a solution, surgical realignment of the 
jaws or repositioning of dentoalveolar segments 
is the only possible treatment. Surgery is not 
substitute for orthodontics in these patients. 
Instead it must be properly co-ordinated with pre 
and post-surgical orthodontic treatment to 
achieve stable results.19

Conclusions 
It is widely accepted that correction of deep bite 
is both easier to accomplish and more stable 
when it is performed on growing patients than 
when it is attempted on those with no 
appreciable growth remaining. Adults often 
need only correction of excessive overbite either 
due to its isolated nature or a demand for limited 
treatment. In adults, this treatment is often part 
o f  p e r i o d o n t a l ,  r e s t o r a t i v e  a n d / o r 
temporomandibular joint therapy. Deep overbite 
can be corrected by many ways like intrusion of 
anteriors, extrusion of posteriors, combination 
of anterior intrusion and posterior extrusion, 

Figure 5: (A) Comparison between buccal 
and lingual brackets in the sagittal plane. 

(B) Comparison between buccal 
and lingual brackets in the vertical plane.
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proclination of anteriors or surgically. 
However, it should be decided which method 
will be more beneficial or which will improve 
the patients facial appearance and functional 
efficacy.
A successful treatment of deep bite requires a 
careful analysis of the factors contributing the 
problems. During the treatment planning, 
considerations should be given to the soft 
tissue, skeletal pattern, stability, occlusal 
plane, interocclusal space, treatment time and 
age of the patient.
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Abstract

Background: Alveolar Osteitis (AO) is one of the most frequently encountered complications following mandibular 
third molar extraction. This study assessed the incidence and risk factors of dry socket following surgical removal of 
impacted mandibular third molar.
Material & methods: 120 patients planned for mandibular third molar extraction in the department of Oral & 
Maxillofacial surgery. Patients were recalled regularly and the prevalence of dry socket was recorded. 
Results: Out of 120 patients, males were 70 and females were 50. Out of 70 males, 8 (11.4%) and out of 50 females, 
6 (12%) had dry socket. 12 patients suffering from systemic diseases developed dry socket and 2 healthy patients 
had DS. 
Conclusion: Incidence of dry socket formation are commonly seen in mandibular third molar extraction.
Key words: Alveolar osteitis, dry socket, Incidence

Introduction

Dry socket (DS) or Alveolar Osteitis (AO) is 
one of the most frequently encountered 
complications following mandibular third 
molar extraction. It has been reported that the 
incidence of AO after the extraction of 
mandibular third molars is 10 times more than 
maxillary third molars.1 The incidence of AO 
after mandibular third molar surgery varies 
between 5 to 30 percent in different studies. 
The two most common explanations as to why 
the mandibular third molar site is the most 
affected by dry socket are increased trauma 
and increased risk of bacterial contamination.2
The exact etiology of AO is not well 
understood. Birn suggested that the etiology of 
AO is an increased local fibrinolysis leading to 
disintegration of the clot. However, several 
local and systemic factors are known to be 
contributing to the etiology of AO.3
Severe, debilitating, constant pain that 
continues through the night, becoming most 
intense at 72 hours post-extraction are 
common symptoms in patients. It can be 
associated with foul taste and halitosis. The 
pain responds poorly to over-the-counter 
analgesic medication. Clinically, an empty 
socket (lacking a blood clot) with exposed 
bone is seen. Other symptoms include low 

grade fever and regional lymphadenopathy.4 
This study assessed the incidence and risk 
factors of dry socket following surgical 
removal of impacted mandibular third molar.

Material & methods
This study was conducted among 120 patients 
planned for mandibular third molar extraction 
in the department of Oral & Maxillofacial 
surgery. All enrolled patients were informed 
regarding the study and their written consent 
was obtained. 
Data such as name, age, gender etc. was 
recorded. Third molar extraction was 
performed following all standardized 
procedures. After procedure 4 mg of 
c o r t i c o s t e r o i d  w a s  a dm i n i s t r a t e d 
intravenously and all patients were given 
combination of 50 mg Diclofenac sodium and 
500 mg Paracetamol and 500 mg Amoxicillin 
TID for 5 days. They were instructed strictly 
to bite firmly for 30 minutes, on sterile gauge 
placed over the wound, to avoid rinsing for the 
next 24 hrs, to take cold liquids for the first 24 
hrs followed by warm saline rinses and 0.2% 
chlorhexidine rinses intermittently after 24 hrs 
to keep the area clean of any debris and to 
avoid tobacco intake for at least 7 days after 
the surgery. Patients were recalled regularly 
and the prevalence of dry socket was recorded. 
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Results 
Table I Distribution of patients
Results 
Table I Distribution of patients

Table I shows that out of 120 patients, males were 70 and females were 50.

Table II incidence of Dry socket

Table II shows out of 70 males, 8 (11.4%) and out of 50 females, 6 (12%) had dry socket.
 
Table III Association between medical status and incidence of DS

Table III, graph I shows that 12 patients suffering from systemic diseases developed dry socket 
and 2 healthy patients had DS. 

Graph I Association between medical status and incidence of DS

Total- 120

Gender Males Females

Number 70 50

Total Incidence DS Percentage

Males 8 11.4%

Females 6 12%

Systemic status With DS Without DS P value

Medically t 2 46 0.01

Systemic disease 12 60
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Discussion
Dry socket is the most common complication 
after surgical removal of impacted mandibular 
third molars. The incidence of AO is 10 times 
more in mandible when compared to maxilla 
ranging from 1 to 4% of extractions, reaching 
45% for mandibular third molars. AO may 
affect women in ratio of 5:1 with respect to 
males.5 Due to changes in endogenous 
estrogens during the menstrual cycle since 
estrogens activate the fibrinolytic system in an 
indirect way in females. On average, a time 
period of 7 to 10 days is required for exposed 
bone to become covered with new granulation 
tissue, and efforts must be made to relieve 
patient discomfort during this period.6 Turner 
used reflection of flap, removal of bone 
particles, curettage and removal of granulation 
tissue with irrigation and found that this 
method required fewer visits than ZOE pack. 
Research recommended gentle irrigation with 
warm saline under local anesthesia before 
application of ZOE dressing with iodoform 
ribbon gauze.7 The packing should be changed 
every 2 to 3 days and removed once pain is 
reduced. Choice of analgesics varies from 
shor t  course of NSAID'S drugs to 
narco t icbased prepara t ions  such as 
acetaminophen with codeine, hydroxycodone 
or oxycodone.8 This study assessed the 
incidence and risk factors of dry socket 
following surgical removal of impacted 
mandibular third molar.
In present study, out of 120 patients, males 
were 70 and females were 50. We found that 
out of 70 males, 8 (11.4%) and out of 50 
females, 6 (12%) had dry socket. Qadus et al9 
assessed the prevalence of dry socket in 
association with gender, site and age. This 
study includes hundred consecutive patients 
with dry socket coming to the OPD at Oral 
Surgery Department. A comprehensive 
proforma was formulated and filled for 
comparison of gender, age and site in relation 
to dry socket. The results of this comparative 
study were analyzed through chi-square test. 
Females were 2.37 times more prone to dry 
socket as compared to males. Whereas, dry 
socket was found 2.94 times more common in 
mandibular extractions as compared to 

maxillary. It was less common in young age 
group (18%) as compared to older patients 
(67%).
We observed that 12 patients suffering from 
systemic diseases developed dry socket and 2 
healthy patients had DS. Blum I. R10 found 
that dry socket patients had at least two of the 
following signs and symptoms: that is empty 
socket, pain in or around the socket, with or 
without halitosis. Akinbami et al11 in their 
study on one thousand, one hundred and eighty 
two patients with total of 1362 teeth extracted 
during the 4-year period of the study were 
analyzed, out of which 1.4% teeth developed 
dry socket. The mean age (SD) was 35.2 
(16.0) years. Most of the patients who 
presented with dry socket were in the fourth 
decade of life. Mandibular teeth were affected 
more than maxillary teeth. Molars were more 
affected. Retained roots and third molars were 
conspicuous in the cases with dry socket.  The 
incidence of dry socket in our centre was lower 
than previous reports. Oral hygiene status, 
lower teeth, and female gender were 
significantly associated with development of 
dry socket. Treatment with normal saline 
irrigation and ZnO eugenol dressings allowed 
relief of the symptoms.

Conclusion
Authors found that incidence of dry socket 
formation are commonly seen in mandibular 
third molar extraction. 

References
1. Bloomer CR. Alveolar osteitis prevention by immediate 
placement of medicated packing. Oral Surg Oral Med Oral 
Pathol Oral RadiolEndod 2000; 90:282-4. 
2. Sisk AL, Hammer WB, Shelton DW. Complication 
following removal of impacted third molars: The role of 
t h e  e x p e r i e n c e  o f  t h e  s u r g e o n .  J  O r a l 
MaxillofacSurg1986;44:855-9. 
3. Birn H. Etiology and pathogenesis of fibrinolytic 
alveolitis (dry socket). Int J Oral Surg1973;2:215-63. 
4. Heasman PA, Jacobs DJ. A clinical investigation into 
t h e  i n c i d e n c e  o f  d r y  s o c k e t .  B r  J  O r a l 
MaxillofacSurg1984;22:115-22.
5. Larsen, P.E. Alveolar osteitis after surgical re-moval of 
impacted mandibular third molars: Identifica-tion of the 
patient at risk. Oral Surgery, Oral Medicine, Oral 
Pathology 1992; 73: 393-397. 
6.  Lilly GE, Osborn DB, Rael EM, Samuels HS, Jones 
JC. Alveolar osteitis associated with mandibular third 
molar extractions. J Am Dent Assoc 1974; 88: 802-6. 

IJDSR



IJDSR, Volume 1, No. 1 Page 25

7. Garcia AG, Grana PM, Sampedro FG, Diago MP, Rey 
JM. Does oral contraceptive use affect the incidence of 
complications after extraction of a mandibular third 
molar? Br Dent J 2003;194: 453-5. 
8. Qadus A, Qayyum Z, Katpar S, SALAM SA. 
Prevalence of dry socket related to gender and site. 
Pakistan Oral & Dental Journal. 2012 Jun 1;32(1).
9.  Meechan JG, Macgregor ID, Rogers SN, Hobson RS, 
Bate JP, Dennison M. The effect of smoking on immediate 
post-extraction socket filling with blood and on the 

incidence of painful socket. Br J Oral Maxillofac Surg 
1988;26:402-9. 
10. Blum IR. Contemporary views on dry socket (alveolar 
osteitis): a clinical appraisal of standardization, 
aetiopathogenesis and management: a critical review. Int J 
Oral MaxillofacSurg2002;31:309-17.
11. Akinbami BO, Godspower T. Dry socket: incidence, 
clinical features, and predisposing factors. International 
journal of dentistry. 2014 Jun 2;2014

IJDSR



DIFFERENT PATTERN OF DENTAL MALOCCLUSION IN STUDY GROUP                                             

Dr. Nitesh Parashar
MDS, Private consultant, Delhi

Abstract

Background: Malocclusion is considered one of the most common dental problems together with dental caries, 
gingival disease and dental ourosis. The present study was conducted to assess different pattern of malocclusion in 
study population.
Materials & Methods: 80 patients of both genderswere thoroughly examined and type of occlusion was recorded.
Results: Out of 80 patients, males were 50 and females were 30.25 patients had class I, 30 had class II div I, 10 had 
class II div II, 2 had class III, 8 had deep bite and 5 had cross bite. The difference was signicant (P< 0.05).
Conclusion: Class I malocclusion was highly prevalent in study group.
Key words: Class I malocclusion, Dental ourosis, Gingival disease

Introduction

Malocclusion is considered one of the most 
common dental problems together with dental 
caries, gingival disease and dental fluorosis. 
Malocclusion may cause unpleasant 
appearance, impaired oral function, speech 
problems, temporomandibular disorders, 
increased susceptibility to trauma and 
periodontal disease.1
In Indian, studies on prevalence of 
malocclusion have shown wide variation from 
19.6% to 96.05%. Few prevalence studies on 
malocclusion are reported.2Very few 
authentic studies have been conducted to 
assess the prevalence of malocclusion and 
orthodontic treatment needs in a vast country 
like India with wide variations in ethnicity, 
language, nutritional status, religious beliefs 
and dietary habits.3 One study conducted in 
Udaipur district of Rajasthan in North India 
inhabited by people of Aryan race reported a 
prevalence of 36.42%. South India, racially 
inhabited by Dravidians, reported a 
malocclusion prevalence of 19.9% in 
Karnataka, and 15% in Tamil Nadu  using 
DAI scores.4 Kharbanda et al5 in a Delhi-
based school survey of 4500 children in a wide 
range of 5-13 years has reported the 
prevalence of Class I molar relation to be 
91.6% and Class II 14.6%. Lower anterior 
crowding was reported to be the most common 
trait (11.7%).

According to the World Health Organization, 
the main oral diseases should be subjected to 
periodic epidemiological surveys. It is 
necessary to carry out epidemiologic studies of 
malocclusion in all regions at different age 
groups to grade the severity of malocclusion 
according to the respective age groups.6The 
present study was conducted to assess different 
pattern of malocclusion in study population.
Materials & Methods
The present study was conducted among 80 
patients of both genders. All participants were 
informed regarding the study and written 
consent was obtained. 
Demographic profile such as name, age, 
gender etc. was recorded. All patients were 
thoroughly examined and type of occlusion 
was recorded. Results thus obtained were 
subjected to statistical analysis. P value < 
0.05 was considered significant.

Results
Table I Distribution of patients
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Total- 80

Gender Males Females

Number 50 30

Table I shows that out of 80 patients, 
males were 50 and females were 30.
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Graph IDistribution of patients

Table II Type of malocclusion

Malocclusion Number P value

Class I 25 0.02

Class II div I 30

Class II div II 10

Class III 2

Deep bite 8

Cross bite 5

Table II, graph II shows that 25 patients had class I, 30 had class II div I, 10 had class II 
div II, 2 had class III, 8 had deep bite and 5 had cross bite. The difference was signicant 
(P< 0.05).
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Graph IType of malocclusion

Discussion
Occlusion is the normal relation of the occlusal 
planes of the teeth when the jaws are closed 
and malocclusion as per Dental Practice Board 
is justified as an abnormal occlusion, in which 
teeth are not in a normal position in relation to 
adjacent teeth in the same jaw and/or the 
opposing teeth when the jaws are closed.7 
Hereby malocclusion can affect oral health by 
increasing the prevalence of caries, gingivitis 
and temporomandibular joint disorders along 
with affecting the function and esthetics.8 
Hence, with growing modernization and 
industrialization, there is a greater degree of 
demand for aesthetics and good oral health. 
This emphasizes the requirements to obtain 
knowledge about the prevalence of different 
t y p e s  o f  ma l o c c l u s i o n  i n  v a r i o u s 
populations.9The present study was conducted 
to assess different pattern of malocclusion in 
study population.
In present study, there were 120 patients with 
75 males and 45 females. Mohanty et al10 in 
their study pattern and types of malocclusion 
in the urban orthodontic population in Odisha 
which in return would benefit the specialist to 
deliver quality treatment. A prospective 
hospital-based detailed investigation of 1 year 
was planned to include both male and female 

patients having permanent dentition in the age 
group of 12-30 years. Out of 1207 subjects, 
933 (77.3%) subjects were presented with 
Angle's Class I malocclusion and 252 
(20.88%) subjects were with Angle's Class II 
malocclusion, whereas Angle's Class III 
malocclusion was seen only in 22 (1.82%) 
subjects.
We found that 25 patients had class I, 30 had 
class II div I, 10 had class II div II, 2 had class 
III, 8 had deep bite and 5 had cross 
bite.Sundareswaran et al11 in their study a 
total of 1554 children (779 males, 775 
females), from both urban and rural areas 
were examined in school settings. Overall 
prevalence of malocclusion was 89.9% which 
included Angle's Class I, Class II (17.6%) and 
Class III (8%) malocclusions. Other anomalies 
detected were increased overjet (11.8%), 
anterior crossbite (27.5%), anterior open bite 
(1.6%), posterior crossbite (5.1%), scissor 
bite (4.4%), midline deviation (6.8%), 
bimaxillary protrusion (BMP-21.3%), 
crowding (66.6%), spacing (15.3%), rotations 
(45.4%), ectopic eruptions (11.1%), peg 
laterals (2.4%) and missing teeth (6.6%). 
Males showed a higher predilection for 
increased overjet, deep bite, spacing and 
missing teeth. Class III, BMP, midline 
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deviations and rotations were found to be more 
prevalent among the rural group, whereas Class 
II, increased overjet, deep bite and ectopic 
eruptions were more prevalent among the urban.
Gelgör et al12 found that 89.9% of the 
population had malocclusion. The difference 
might persist because of the dissimilarity in the 
study design. The prevalence of malocclusion 
was investigated in general subpopulation, 
which can be a limitation in our study for lacking 
a control group with normal malocclusion

Conclusion
Authors found that class I malocclusion was 
highly prevalent in study group.
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Abstract

Dental Caries is a pandemic and is one of the most important global oral health problems in the world today. It's an 
infectious disease characterized by a multifactorial etiology and slow evolution that leads to the destruction of dental 
hard tissues. The implementation of preventive measures, the need of investing in education for the correct 
maintenance measures of oral health, associated with preventive medical and dental care, are key to the awareness of 
populations of its existence and to the decline of its prevalence in India. The current paradigm for management of 
dental caries is evidence based and favours non-invasive therapies to prevent and/or arrest the progression of the 
disease. This article focuses on the concepts and trends of dental caries in India.
Keywords: Dental Caries, Prevalence, Etiology, Management, Preventive measures, Paradigm shift.

Introduction

Dental Caries is one of the most prevalent health 
problems in India. It is a major public health oral 
disease which hinders the achievement and 
maintenance of oral health in all age groups. In 
spite of knowledge explosion in dental cariology 
science, dental caries still remains a 
misunderstood phenomenon by the dental health 
professionals in India. Prevention of this disease 
is not only affordable but also predictable rather 
than curing for the oral health status of an 
individual. The term 'Dental Caries', originates 
from the Latin word “Caries” which stands for 
'rotten'1. WHO pointed that the global problem 
of the oral disease still persists despite great 
improvements in the oral health of population in 
several countries. It is defined as an infectious 
microbiological disease of the teeth that results 
in the localized dissolution and destruction of the 
c a l c i f i e d  t i s s u e s  o f  t h e  t e e t h  a n d 
demineralization of the organic substances of the 

2
tooth .

Prevalence
There are practically no geographic areas in the 
world whose inhabitants do not exhibit some 
evidence of dental caries. Worldwide, 
approximately 2.43 billion people; i.e. 36% of 
the population have dental caries in their 
permanent teeth. In India, the prevalence rate 
has been reported to be similar at 5 years and 12 

years of age (49%) while it shows a steady 
increase from 15 years (60%) to 35-44 years 
(78%) and peaks at 60-74 year group (84%). 
Males have slightly higher prevalence at 5 and 
12 years of age and females have a higher 
prevalence in the older age group3.A survey 
conducted by DCI in 2004 suggests an increase 
in prevalence rate of dental caries from 51.9% in 
5-year old children to as high as 85.0% in adults 
aged 65-74 years. It also suggested dental caries 
to be the prime cause of edentulism in almost 

430% of the senior citizens .

Classification
Dental Caries can be classified in a number of 
ways.According to the morphology or 
anatomical site of the lesion it can be classified 
as pit and fissure caries and smooth surface 
caries (Fig. 1).

IJDSR, Volume 1, No. 1 Page 30

Fig.1- (A) Smooth surface caries 
(B) Pit and Fissure caries
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Depending on the dynamics it can be initial, 
moderate and advanced dental caries(Table.1) 
;while on the basis of caries activity, it can be 
active and inactive(Table.2). If we take 

chronology as a differeTable. 1 American 
Dental Association Caries Classification System 
(ADA CCS).ntiating factor it can be nursing 
bottle caries and adolescent caries. 

Table. 1 American Dental Association Caries Classication System (ADA CCS).

Etiology
Caries results from an ecological imbalance in 
the equilibrium between the tooth minerals and 
oral biofilms(plaque). The biofilm is 
characterized by microbial activity, resulting in 
fluctuations in the plaque pH. As the pH falls 
below critical value, the demineralization of 
enamel, dentine or cementum occurs. The 
microbial community of caries is diverse and 
contains bacteria belonging to the genera 
Streptococci, Actinomyces, Eubacterium, 
E n t e r o c o c c u s ,  L a c t o b a c i l l u s , 

5
Propionibacterium etc .

Many theories have evolved through years of 
investigation and observation related to dental 
caries, namely, the acidogenic theory(Miller's 
chemico-parasitic theory), the proteolytic 
theory and the proteolysis- chelation theory; 

which are among many which have stood the 
test of time6. Bacteria metabolize sugars and 
produce acid which leads to decrease in pH and 
the enamel demineralizes. There is always a 
ba t t le  be tween deminera l iza t ion and 
remineralization(See Saw theory). 

Table.2- Active and Inactive Lesions
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Dental caries is a multifactorial disease in 
which there is interplay of three primary 
factors:the host, the microbial flora and the 
substrate. In addition a fourth factor- the 
amount of time the tooth is exposed to these 
adverse conditions must be considered in any 

7discussion of the etiology of caries .

In other words, caries requires a susceptible 
host, a cariogenic flora and a suitable substrate 
that must be present for a sufficient length of 
time. Conversely, caries prevention is based 
upon attempts to increase the resistance of the 
host, lower the number of microorganisms in 
contact with the tooth, modify the substrate by 
selecting noncariogenic foodstuffs; and reduce 
the time that the substrate is in the mouth by 
limiting the frequency of intake. The mere 
presence of microorganisms and a suitable 
substrate at a given point on a tooth surface is 
apparently insufficient to establish a carious 
lesion in all individuals. Several factors like 
composition of saliva, diet intake, pH, tooth 
morphology, genetic predisposition, quantity 
of saliva, age group,etc also contributes to the 

8progression of dental caries .

Diagnosis of dental caries
Early detection of dental caries have been 
emphasized to understand the nature of the 
caries process. The first sign of tooth 
demineralization is observed as a small “white 
spot” i.e. initial/incipient caries which is not 
yet a cavity. The progression of non cavitated 
lesions seems to be slower, allowing 
preventive strategies to be implemented when 
the lesions have the greatest opportunity to 
arrest.Thus, early and accurate detection and 
diagnosis of dental caries are an important 
component of the overall management of 
dental patient.  Some behaviour or systemic 
diseases like rheumatoid arthritis, uncontrolled 
diabetes, smoking/tobacco use, obesity, 
micronutrient deficiencies, etc are also 
common risk factors for dental caries9.Out of 
which inappropriate feeding practices, poor 
resourcesand malnutrition are common 
predisposing factors responsible for caries in 

10
India .

Conventional diagnosis of caries was done 
using Visual inspection, Tactile sensation, 

Radiography, Caries detecting dyes etc. While 
these methods gave satisfactory results in 
detectionof cavitated lesions(Table.3), they 
are usually inadequate for the detection 
ofinitial lesions11.Newer technologies like 
Digital imaging, Fiber optic transillumination, 
Digital fiber optic transillumination imaging, 
Xeroradiography, Subtraction radiography, 
Mini-D, Fluorescence, DIAGNOdent (Fig.2), 
Carbon dioxide laser, Endoscope, Cone beam 
computed tomography, Optic coherence 
tomography, Terahertz imaging, Multiphoton 
imag ing,Ul t ra son ic s ,Tuned Aper tu re 
C o m p u t e d  T o m o g r a p h y ,  I n f r a r e d 
fluorescence, Infrared thermography, 
Cariescan (Fig.2) etc have been developed to 
provide us a chance to aid in early and better 

12diagnosis and this research is still continued .

Fig.2-      DIAGNOdentCariescan
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Table.3- Performance summaries for various methods for the detection of carious lesions (James 
D. Bader, 2001)

Caries riskassessment plays a vital role to predict future caries development before the 
clinical onset of the disease (Table.3). 
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SAFER guidelines. (From Glassman P. A manual of hospital dentistry. 10th edition. 
SanFrancisco (CA)

Various tests for caries risk assessment are also 
available for measuring carious activity like 
lactobacillus colony test, swab test, buffer 
capacity test, salivary reductase test, 

etc13.Caries activity test establishes the need 
for personalized preventive measures and 
monitoring the effectiveness of education 
program.

Prevention and management of dental caries
The control of dental caries presents one of the 
greatest objectives that must be met today by 

the dental profession and it leads to paradigm 
shift for approaching its management 
(Table.4).

Table.4- Dental treatment paradigm shift comparison
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It would be inappropriate to focus only on 
perfecting the techniques to repair the occurred 
damage and not focusing enough to perfect the 
measures to prevent it. The deepening of 
evidence regarding the dynamic process of 
demineralization and remineralization has led 
to a consensus that the resulting dental 
destruction due to bacterial action can be 
stopped or reversed by taking several 
preventive measures14.This disease, like most 
i n f e c t i o u s  d i s e a s e s ,  o c c u r s  o n 
surfaces,specifically teeth, bathed by external 
s e c r e t i o n s ,  i n  w h i c h t h e  p r i n c i p a l 
immunog l obu l i n  i s o t y p e  p r e s e n t  i s 
s e c r e t o r y I gA  ( S I gA ) 1 5 . T h e r e f o r e , 
immunization procedures which resultin the 
induction of salivary SIgA antibodies would 
most likely beeffective means for inducing 
c a r i e s  i m m u n i t y . V a c c i n e s  a r e  a n 
immunobiological substance designedto 
produce specific protection against a given 

disease. Bacterial components likeGlucan 
binding proteins, glucosyltransferases can 
make the most effective vaccines which can be 
a d m i n i s t e r e d  t h r o u g h  v a r i o u s 
routes16.Integrating the caries vaccine after its 
development into publichealth programs could 
be beneficial in bringing dental caries toa 
minimal level.As a known fact 'Prevention is 
better than cure', several methods have been 
suggested for caries control which may be 
chemical measures, nutritional measures and 
mechanical measures17. Chemical measures in 
India include fluoridation of water, fluoride 
supplements, fluoride dentifrices, silver 
nitrate, bis-biguanides, vitamin-K, antibiotics 
like penicillin, tetracycline and various plaque 
controlling agents (Table.5). 

Table.5- Studies of the efficacy of caries 
p r e v e n t i o n  i n  h i g h  c a r i e s  r i s k 
individuals(James D. Bader, 2001)
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Nutritional methods comprises of phosphate 
diets18with less sugar intake with low 
frequency. Mechanical measures include 
prophylaxis by the dentist, tooth brushing, use 
of dental floss, chewing gums etc19.Various 
caries remineralizing agents are also used to 
slow down the process of demineralization20 
like Bioactive glass, Nanohydroxyapatite, 
Silver diamine fluoride, Theobromine, Self 
assembling peptides, Tricalcium phosphate 
products,etc21.The Government of India has 
started certain programmes and health related 
schemes like 'Ayushmann Bharat' and 
'National Oral Health Program'. In remote 
areas where dental equipments are not 
available, a conservative approach i.e. 
Atraumatic Restorative Treatment(ART) is 
introduced which is based on removing 
decalcified tooth tissue using only hand 
instruments and restoring the cavity with an 
adhesive filling material22. The demand of 
restorative treatment in the developing 
countries is higher than the resources available 

23
for public health programs .
Now, this greatest challenge of executing this 
knowledge into the large population of Indian 
masses having great diversity in eating habits 
and behavioral practices, persons relying on 
dental myths can be overcome by organizing 
workshops, seminars, webinars, l ive 
demonstrations. Occasional visits to schools to 
educate children about the proper brushing 
techniques and importance of oral hygiene can 
be organized. 

Conclusion
It should be emphasized that a good oral 
hygiene is as crucial as maintaining one's 
overall health24.Dental caries should be seen 
as a condition that can greatly affect the health 
and quality of life, so it is extremely important 
to increase the knowledge towards its 
development, focusing on prevention and the 
correct therapeutic approach. So, prevent 
dental caries and keep smiling forever.
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