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Dr. Ambika K.
Chief Editor

editorial

It is indeed a matter of pride for all faculty 
members of Indira Gandhi Institute of Dental 
Sciences, Nellikuzhy, Kothamangalam, Kerala, 
that the first issue of our institution's scientific 
journal by name 'Journal of Odontological 
Research' is being released in the month of 
February 2013. Unrevealed knowledge is same as 
good textbooks kept idle at the corner of 
bookshelf. Scientific thoughts, ideas and 
expertise remain invalid unless they are 
conveyed, discussed and disclosed to the fellow 
colleagues and community.

I am delighted to share with you the joy of 
successfully bringing out this journal, which was 
the dream project of the Academic Club of the 
institution.

I would like to take this opportunity to thank all 
our dynamic faculty members for their untiring 
efforts to make this dream a reality. I wish all 
success for this noble endeavor and also hope this 
become a highly informative and interesting read 
for the professionals and dental students.



Nellikuzhy, Kothamangalam, Ph: 0485 6451630, 31, 3390000 (1000 Lines), 
Fax: 2824942, Web: www.igids.org, E-mail: dental@igmt.org



VIRTUAL MICROSCOPY - 
TECHNOLOGY OF THE NEW MILLENIUM
Author: 
Dr. Mithilesh Chandra, M.D., FIC Path 
Consultant Histopathologist
 
Address for correspondence:
Email: docmchandra@yahoo.com. 

INTRODUCTION

Health care in India is making rapid strides in every 

field. Last two decades have witnessed rapid growth 

and digitalization of the health care. Many aspects of 

patient care and record keeping are now becoming 

Information and Communication Technology (ICT) 

based. This change has resulted in world class medi-

cal care in India leading to booming medical tour-

ism. 

However digitalization not yet become part of medi-

cal and dental education. Hence there is a mismatch 

in the training of medical graduates and postgradu-

ates in digital world and the requirement and expec-

tations from them. Young dental doctors trained in 

India are at a disadvantage when they go for further 

training to other developed countries. There is an 

urgent need to focus on this issue and take remedial 

measures in this field. Similarly digitalization in 

diagnostic services especially in the field of 

telepathology has not kept pace with the develop-

ments taking place in this field particularly virtual 

microscopy.
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VIRTUAL MICROSCOPY-

TECHNOLOGICAL INNOVATION

Last decade has seen attempts at improving the meth-

ods employed in telepathology. This had led to the 

development of virtual microscopy which produces 

virtual images and these images are gradually 

replacing the static images as preferred toll of 

telepathology. Virtual images are playing greater 

role in e-medical and e-dental education than what 

initially was envisaged.

Virtual microscopy is the process of producing vir-

tual images with the help of an advanced micros-

copy called virtual microscope. Virtual microscope 

is a trinocular microscope with robotic control of var-

ious adjustments like brightness of illumination, 

movement of mechanical stage in X and Y axis, 

change of objective, coarse and fine focusing of the 

section. Slide kept on the stage is scanned in the mag-

nification selected and hundreds of pictures are 

taken of the section by automatic movement of the 

equipment which therefore is also called Digital 

scanner. Each field of section is autofocussed before 

capture of image. On compilation of scanning, the 

picture captured in millions of pixels is stitched and 

blended together with the help of software to finally 

produce a composite picture which is exact replica 

of the tissue section. The image thus created is auto-

matically stored in the computer.

This image is called Digital slide or whole slide 

image, virtual Image and has the characteristics of 

the original section. If the staining quality of the sec-

tion was not optimal, quality of the image can be 

improved in terms of colour saturation, brightness 

and contrast with the help of software. Digital slide 

can be viewed on the screen of the PC or laptop in 

any magnification just like a glass slide is viewed 

under the microscope and any area of the slide can 

be viewed. Image can be annotated to point out 

salient features which are very useful for undergrad-

uate teaching.

APPLICATIONS OF VIRTUAL 

MICROSCOPY

1. Telepathology

The main application of virtual microscopy 

envisaged initially lies in telepathology for pri-

mary consultations and second opinion from 

expert consultants. Slides from a smaller centre 

equipped with the virtual microscope are con-

verted into digital slides and these are transmit-

ted to a centre of excellence to consultant 

pathologist who views the slide in digital form 

and sends opinion to the referring laboratory. 

Technology has tremendous potential for India 

which has a pool of excellent dental institutions 

at par in excellence to any other institution in 

the world and specialized centres for various dis-

eases. These centres can become digital pathol-

ogy hub in future just like teleradiology and 

medical tourism in India.  Telepathology can be 

done using static images or the whole slide 

images. The limitation of telepathology using 

static images has limitations as the area selected 

for consultation is dependent upon the referring 

oral pathologist while whole slide images have 

no such bias. Telepathology allows consulta-

tion and interactive case discussion, implemen-

tation of uniform protocols extremely helpful in 

standardization of report and medical terminol-

ogies and creation of pool of teaching material 

for mutual use.

2. Medical Education

Digital whole slide images are going to bring 

revolution in medical education and usher in era 

of e-medical education. Futuristic class rooms 

will be devoid of microscopes and will be 

equipped with PCs of laptops. Professors will 

be showing whole slide images instead of show-

ing microscopy glass slides and students will be 

viewing the images on their laptops. This tech-

nology will be highly effective for self learning.

The whole slide images will become instrument 

of bringing uniformity of teaching in various 

institutions as images will be duplicated and dis-

tributed in the collages across the country. Next 

few years are going to witness improvement in 

the quality of dental education and bring it at par 

with global centres of excellence.

3. Storage and cataloguing of teaching material

Digital slides will completely revolutionize  
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storage of slides in the departments of oral 

pathology. Instead of glass slides, cases will be 

stored in the computer disks. Compilation of 

cases will be computerized and retrieval will be 

easy. Physical space will not be required for stor-

age of slides.

It remains to be seen how soon the resourceful 

institutions in the country take initiative in pro-

moting technology adaptation and diffusion 

among the oral pathology and dental anatomy 

community to explore the full potential of this 

innovative technology. In the interim period pri-

vate players concerned with medical education 

are initiating the process. 
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ABSTRACT

Background: There has been an increase in Candida infections over the 
period of several decades. This is probably because of the increasing 
number of elderly and seriously ill patients, immunosuppressive 
therapies, as well as the increased use of antibiotics and more invasive 
therapeutic medical procedures. The study was conducted with an 
objective of determining the antifungal efficacy of five mouth rinses on 
Candida albicans in vitro.

Methods: The study is an experimental in-vitro study conducted to 
evaluate antifungal efficacy of five mouthrinses against Candida 
albicans. A three pronged objective included screening the mouth 
washes for antifungal properties, to check the minimum inhibitory 
concentration (MIC) and to evaluate the fungicidal efficacy of the mouth 
rinses on Candida albicans, using disc diffusion, broth macro dilution 
and modified Bernstein method was done respectively. The mean and 
standard deviation of the diameter of inhibition zone was calculated. 
The data analyzed using one way Analysis of Variance (ANOVA) followed 
by Tukey post hoc test for pair wise comparison.

Results: The study showed that all the mouthrinses showed zones of 
inhibition against Candida albicans.  Zones of inhibition for 
Chlorhexidine were highest  and were significantly greater. All the 
mouth washes used in the present study showed kill times that were 
lesser than thirty seconds. 

Conclusion: The findings of the study demonstrate that mouthrinses 
have sufficient antifungal properties that might represent appropriate 
alternative to conventional antifungal drugs in the management of 
Candida albicans.

Key words: antimicrobial Mouth rinse, Candida albicans, antifungal 
activity.
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INTRODUCTION

Oral Candidiasis is a relatively common opportunis-

tic mycotic infection in man. It is usually caused by 

Candida albicans, which is predominant over other 

yeasts in the oral cavity. Although oral carriage of 

this opportunistic pathogen varies greatly, it is often 

present in the oral microflora of healthy individuals. 

A characteristic feature of candidiasis is its develop-

ment when the host provides the environmental con-

ditions and nutrients essential for attachment, 
(1)growth and reproduction. 

In comparison to bacteria pathogenic fungi have 
 received little attention as biocide targets. Biocides, 

better known as antiseptics, disinfectants, or preser-
 vatives, are commonly added to mouthwashes, 

 toothpastes, hand soaps,and related consumer prod-

ucts.

C. albicans is commonly found at low levels among 
 the normal oral flora, but its overgrowth in immuno 

 compromised individuals or following broad-
 spectrum antibiotic therapy leads to oropharyngeal

(2)Candidiasis.  As oral microbiota not only consist 

bacteria but also contain other micro organisms 

which cause mixed infection in the oral cavity a 

broader spectrum of activity of oral care products 

are needed, the establishment and maintenance of 

oral microbiota is related not only to interbacterial 

co aggregations but also to interactions of these bac-

teria with yeasts such as C. albicans. Fungi are fre-

quently isolated in several oral sites, including the 

tongue, buccal mucosa, palate, dental biofilm, sub 

gingival microbiota, carious lesions and prosthetic 

appliances. Studies have suggested a possible rela-

tion between C. albicans and periodontal disease, 

dentin and/or root caries. C. albicans has similar 

capacity of colonizing hydroxyapatite as that of 

Streptococcus mutans, however using different 

mechanisms. Enamel and dentin demineralization 

produced by fungal organic acids, as well as the pres-

ence of cells with C. albicans hyphae invading 

dentinal tubules, prove this ability of fungi to invade 

and destroy organic and inorganic dental tissues. 

This microorganism adheres to hydroxyapatite, 

especially through electrostatic interactions and at 

smaller numbers. Candida albicans has also the abil-

ity to dissolve hydroxyapatite at a larger rate when 
(3)compared to S. mutans .

Despite the availability of a number of effective 

antimycotic for the treatment of oral candidiasis, fail-

ure of therapy is not uncommon owing to the unique 

environment of the oral cavity where the flushing 

effect of saliva and the cleansing action of the oral 

musculature tend to reduce the drug concentration to 

sub-therapeutic levels. Since mouthwashes have 

already proved their efficacy against wide range of 

bacteria their anti fungal efficacy have yet to be sub-

stantiated. The study was conducted with a three 

pronged objectives of screening the antifungal effi-

cacy of five mouth washes on Candida albicans. To 

check The Minimum Inhibitory Concentration 

(MIC) of five mouthrinses on Candida albicans and 

check the fungicidal efficacy of five mouth washes 

on Candida albicans in an in vitro medium.

MATERIALS AND METHODS

The materials and armamentarium used in the study 

constituted of the following:

The Test mouth rinses that were used in this study 

are Cetylpyridinium chloride mouth wash Crest Pro 

Health, Procter And Gamble (Cetylpyridinium chlo-

ride 0.06 %). Hexidine ICPA Health Product 

(Chlorhexidine Gluconate 0.2%). Listerine mouth-

wash Johnson and Johnson, (Thymol 0.6%, 

eucalyptol 0.09 %, Menthol 0.4%, Ethanol 26%). 

Betadine,Win Medicare Pvt Limited, (Povidone 

iodine, Absolute Alcohol 38%). Mougel ayurvedic 

mouth wash Immis Pharmaceuticals, (Embilica 

Officinalis, Terminalia chebula, Terminalia 

Belerica, Acacia Catechu, Borax) were used to 

determine antifungal activity on Candida albicans.

Filter discs uniformly loaded with 30µl of mouth-

wash were placed with sterile tweezers onto the pre-

pared plates. Two filter discs were placed in each 

Sabouraud agar plates. Based on expected 

difference from pilot study, 5% level of significance 

(α), and 80% power of study (1-β), for each mouth 

rinse and control (sterile deionised distilled water). 

The zone of microbial inhibition was measured after 

the time intervals of 18 hours, 24 hours, and 48 hours 

on the underside of the Petri dishes using vernier 

Antifungal efficacy of mouthrinses 
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Test for fungicidal activity:

The fungicidal activity was determined by modified 

Bernstein method, wherein, 0.5 ml of mouth rinse 

and fungal suspension are measured with a 

micropipette and kept in plastic vials at room tem-

perature, the mixture was centrifuged after a time 

periods of 30 seconds, five minutes and 15 minutes 

in a Remi R-83 centrifuge at 1000 RPM for three 

minutes. Mixture was inoculated on Sabouraud s 

agar medium to form a lawn culture, and incubated 

at 37 °C for 48 hours. Average of two test tubes were 

taken as mean. Controls consisted of equal volumes 

of fungal solutions in Phosphate Buffered Saline 

and number of colony forming units were deter-

mined from each sample and control, and was 

expressed in terms of percentage. 

Statistical Analysis

For each mouth rinse and control, the mean and stan-

dard deviation of the diameter of inhibition zone 

was calculated. The data were analyzed using one 

way Analysis of Variance (ANOVA) followed by 

Tukey’s post hoc test for pair wise comparison. p-

values <0.05 were considered statistically signifi-

cant.

RESULT

The results of this study as per the differing method-

ologies were as follows,

Results of disc diffusion method:

Graph 1, demonstrates the zones of inhibition of 

mouth rinses at time intervals of 18 hours, 24 hours 

and 48 hours on the agar plates. The disc diffusion 

method demonstrated that all the mouthrinses used 

in the present study showed zone of inhibition 

against Candida albicans. The zones of inhibition 

was largest for Chlorhexidine mouthwash and 

Mougel ayurvedic mouth wash demonstrated the 

least zone of inhibition at 18 hours, 24hours and 48 

hours respectively. Difference in zones of inhibition 

between Chlorhexidine mouthwash, Povidone 

iodine mouthwash, Listerine mouthwash and 

Mougel ayurvedic mouth wash at the time intervals 

of 18 hours, 24hours and 48 hours was statistically 

significant, but the zones of inhibition between 

Chlorhexidine mouthwash and Cetylpyridinium 

callipers. The zone of inhibition on the growth of 

test strains were defined by the area where visible 

growth had been inhibited if that is obvious; if it was 

not then, measurement was made to the point of 80% 

inhibition of growth. First the whole of the diameter 

of the zone of inhibition was measured and later the 

diameter of filter disc was deducted from it. This 

revealed the actual zone of inhibition around the fil-

ter disc.

All the measurements of zone of inhibition were car-

ried out by a single examiner. Calibration of exam-

iner was done prior to and during the study by re-

examining 5% of the samples, to minimize intra 

examiner variability. Intra examiner agreement was 

determined using kappa statistics (k). Intra exam-

iner agreement score (κ = 0.94) was almost perfect, 

according to Landis and Koch, thus meeting the sci-
 4entific requirement for validity and reliability.

Determination of minimum inhibitory concentra-

tion (MIC):

The first dilution (the highest concentration) was 

made by adding equal volume of stock solution to 

the broth in the first tube. The further dilutions were 

made by adding 1.5 ml of previous dilution to the 

next tube containing 1.5 ml broth where the v/v ratio 

was 1: 2, 1:4, 1:8, 1:16, 1:32, to 1:64 respectively. 

The final volume of broth and mouth rinse in each 

tube should be 1.5 ml, so the excessive amount of 
5mouth rinse in the last test tube was discarded.

Mouth rinses were thus diluted in series of exponen-

tial dilutions from undiluted to1:64 dilution using 

broth dilution technique. Equal volumes (1.5 ml) of 

fungal suspensions and mouth rinses are mixed and 
0kept at 37 C for 18hours. Optical density at 560nm 

was determined using spectro photometer. 

Duplicates were examined and averages of two test 

tubes were taken. The optical density was deter-

mined relative to fungal growth. Controls consisted 

equal volume of fungal suspension and distilled 

water. Blanks consisted of Sabouraud broth and 

mouth rinse results were expressed as percentage.

= (OD CONTROL – OD BLANK) - (OD 

SAMPLE – OD BLANK)

     (OD CONTROL - OD BLANK)
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chloride mouthwash at the end of 18 hours, 24hours 

and 48 hours was statistically not significant.

MIC, Optical Densities and Percentage Inhibition of 

the mouthwashes using Broth Macro Dilution tech-

nique is illustrated in table 1, Chlorhexidine mouth-

wash and Cetylpyridinium chloride mouth wash 

even at the dilutions of 1:64 (15.1 µg/ ml) did not 

demonstrate any change in their optical densities, fol-

lowed by Listerine mouthwash which demonstrated 

changes in optical density at dilutions of 1:32(31.2 

µg/ ml), succeeded by Povidone iodine mouthwash 

wherein changes were observed at the dilutions of 

1:8 (125 µg/ ml) and Mougel ayurvedic mouth wash 

showed changes in optical density at dilutions of 

1:2(500 µg/ ml). The table I also demonstrates the 

percent inhibition of mouthrinses on Candida 

albicans wherein Chlorhexidine mouthwash and 

Cetylpyridinium chloride mouthwash demonstrated 

100 percent inhibition, and Mougel mouthwash dem-

onstrated an inhibition of 100 percent at its original 

concentration only.

The number of viable colonies were recovered after 

the exposure of Candida albicans to mouthwashes 

to demonstrate Fungicidal Activity or the kill times 

at 30 seconds, 5 minutes and 15 minutes. All the 

mouth washes used in the present study showed kill 

times that were lesser than thirty seconds as there 

Graph 1` :Zone of inhibition of mouthrinses at 18hours, 24 hours and 48 hours

were no visible colony growth even after incubation 

of organisms in mouthwash for 15 minutes.

Graph 1: Comparative effect of mouthwashes 

against Candida albicans at 18 Hours, 24 hours and 

48 hours.

Table 1: Minimum Inhibitory Concentration (MIC) 

and Percentage Inhibition of the five mouthrinses 

using Broth Macro Dilution technique.

DISCUSSION

The antimicrobial properties of individual 

mouthrinses were measured by testing the zone of 

inhibition on the microbial strains incubated on 

Sabourauds dextrose agar. In regards to the testing 

of zones of inhibition, many methods have been 

devised and employed with concerns for cost and 

time. One of the most popular methods used today, 

as explained by Cormican M et al, is to measure 

zones of inhibition by a disc diffusion method. This 

method is quick, easy, and inexpensive.

In the present study the zones of inhibition of 

Chlorhexidine was highest and was significantly 

greater at 18 hours, 24hours and 48 hours than 

Cetylpyridinium chloride mouth wash, Povidone 

iodine mouthwash, Listerine mouthwash Mougel 

ayurvedic mouth wash demonstrated least zone of 

inhibition at the end of 18 hours, 24hours and 48 

Antifungal efficacy of mouthrinses 
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hours respectively against Candida albicans. In a 
 (7) study conducted by Nakamoto K et al in 1995

chlorhexidine mouthwash did not show any zones of 

inhibition on cultures of Candida albicans, which is 

in stark contrast to the present study. The results of 

the study conducted by Nakamoto K et al in 1995 is 

similar to with the present study, where in 

Cetylpyridinium chloride mouth wash demon-

strated zones of inhibition of less than 8mm with and 

without sodium benzoate at the end of 18 hours. The 

difference in the result may be attributed to the con-

centration of mouth rinses used as the methodology 

of both the studies are similar.

In the present study the Mougel showed the least 

zones of inhibition of less than 1mm even after 48 

hours of incubation and is in contrast with the stud-
 (8) (9)ies of Saeed S et al in 2007 , Patel M et al in 2007  
(10)and Saini ML et al in 2008  wherein zones of inhi-

bition for Candida albicans were much higher than 

in the present study. The authors in the above men-

tioned studies used individual ingredients of the 

plants directly and used 100 percent concentrations 

where as in the present study the ingredients were a 

mixture of Embilica officinalis, Terminalia chebula, 

Terminalia Belerica, Acacia catechu, Borax and was 

commercially available as mouthwash and in the 

present study agar diffusion was carried out with fil-

ter paper discs according to CLSI guidelines but in 

the studies conducted by Saeed S et al in 2007, Patel 

M et al in 2007 agar diffusion by well method was 

performed.

In the present study the minimal inhibitory concen-

tration of Cetylpyridinium chloride mouth wash was 

less than 15.1 ( µg/ ml) which was similar to the stud-
(7) (11) ies conducted by Nakomato et al , Gulliana et al , 

(12) (2) Gulliana et al , Edlind MP et al wherein the pro-

cedure or methods to achieve minimal inhibitory 

concentration varied between all the other authors 
(2)except Edlind MP et al . Where in the agar plates 

were used for determining the minimal inhibitory 

concentration where as in the present study differ-

ences in optical densities were considered for deter-

mining the minimal inhibitory concentration of each 

of the mouthwashes.

The minimal inhibitory concentration for 

Chlorhexidine in this study was similar to that of 

Cetylpyridinium chloride mouth wash where in no 

changes in optical density was observed at 15.1 (µg/ 

ml) concentration which is similar to the findings of 
(13)the studies conducted by Miller et al , Gulliana et 

(12)al  but in stark contrast to study conducted by 

Table 1: Minimum Inhibitory Concentration (MIC) and Percentage Inhibition of the mouthwashes
using Broth  Macro Dilution.

CHLORHEXIDINE

% INHIBITION

CETYL

PYRIDINIUM

% INHIBITION

POVIDONE

IODINE

% INHIBITION

LISTERINE

% INHIBITION

MOUGEL

% INHIBITION

100 100 100 100 100 100 100

1:1 1:2 1:4 1:8 1:16 1:32 1:64

100 100 100 100 100 100 100

100 100 100 90.9 86.9 73.6 26.3

100 100 100 90.9 86.9 94.7 94.4

100 97.6 92.5 80 50 14.2 0
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(11)Gulliana et al . where in the minimal inhibitory 

concentration for Chlorhexidine mouth wash was 

higher than the present study, this difference can be 

attributed to the difference in the methodology of the 
(11)two studies where in Gulliana et al . have used agar 

plates to demonstrate the minimal inhibitory con-

centration of the mouthwashes, whereas the differ-

ences in optical densities were considered for the 

present study and the incubation time for the present 

study was 18 hours as compared to 48 hours for the 
(12)study conducted by Gulliana et al  the ideal incuba-

tion duration is of 16-18 hours, but prolonged incu-
(11)bations as in the study of Gulliana et al , should be 

avoided as antimicrobial deteriorate over time and 

may result in false interpretation.

The fungicidal efficacy of the mouth washes on 

Candida albicans modified Bernstein method was 

used where in the kill time or the fungicidal efficacy 

of the mouth washes were evaluated. In the studies 

conducted by Yamanaka et al in 1994 on listerine 
 (7)mouthwash and Nakamoto et al in 1995  on 

Cetylpyridinium chloride and Waltimo et al on 

povidone iodine kill time or the fungicidal efficacy 

of the mouth washes, was similar to that of the pres-

ent study, where as in the study conducted by 
(11)Gulliana et al 1999 , cetyl pyridinium chloride 

showed a longer kill time than the present study, this 

diffrence in the kill times may be attributed to their 

assesments of microorganisims on the cultures 

where in even the presence of discrete colonies were 

considered to asess the kill times and their kill times 

ranged for every 5 seconds which is contrary to the 

present study where the colonies were assesed for 

only 30 seconds, 5 minutes and 15 minutes and no 

intermediate readings were assessed.

CONCLUSION

From the results of the present study, it can be con-

cluded that all the five commercially available 

mouthwashes demonstrated antifungal activity. 

Cetylpyridinium chloride mouthwash and 

Chlorhexidine mouthwash demonstrated signifi-

cantly higher antifungal efficacy than other mouth-

washes used in this study. Upon demonstration of 

Minimal Inhibitory Concentration two mouth-

washes namely Cetylpyridinium chloride mouth-

wash and Chlorhexidine mouthwash demonstrated 

strong antifungal activity at lower concentrations. 

The fungicidal activities or the kill times of all 

mouthrinse was similar and showed that the 

antifungal efficacy was not time dependent. The 

findings of the present study suggest that 

mouthrinses containing antimicrobial agents might 

represent appropriate alternative to conventional 

antifungal drugs in the management of diseases 

caused by Candida Albicans. Although results of the 

present study show best overall antifungal activity 

of Cetylpyridinium chloride mouthwash and 

Chlorhexidine mouthwash against Candida 

albicans tested in present study, in vivo studies are 

needed to prove or refute its efficacy in real environ-

mental circumstances.

Antifungal efficacy of mouthrinses 
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ABSTRACT

Background: Porphyromonas gingivalis is an anaerobic bacterium 
that resides within the biofilm community in the subgingival crevice 
of the oral cavity and is regarded as a major causative agent in the 
initiation and progression of severe forms of this disease. The 
established oral antiseptics for periodontal treatment include 
Chlorhexidine Gluconate (CHX, 0.2-2%). Regarding side-effects, it is 
known that Chlorhexidine may cause mucosal desquamation, 
impaired wound healing and fibroblast attachment to the tooth 
surfaces, tooth staining and altered taste sensation. The objective of 
this in-vitro study was to assess the efficacy of ozonated water and 
0.2% Chlorhexidine mouth rinse on Porphyromonas gingivals.. 

Methods: 

After 1 min the effect of ozone on P.gingivalis was superior 
when compared to chlorhexidine. 

Conclusion: 

Key words

The bacterial strains Porphyromonas gingivalis (ATCC 
33277) were incubated in trypticasein-soy agar supplemented with 
5% lamb blood. 100 ml of ozonated water and 0.2% chlorhexidine 
was poured in the respective well and the plates were incubated at 

0 37 for 24 hrs. The zone of inhibition was measured at 1min and 24 hrs 
. Independent samples t test was used and p-value <0.05 was 
considered statistically significant.

Results: 

Ozonated water significantly inhibits the growth of 
P.gingivalis in-vitro.

: Chlorhexidine, Ozone, Bacteria.

Antimicrobial efficacy of ozonated water
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INTRODUCTION

Actinobacillus actinomycetemcomitans and 

Porphyromonus gingivalis are major putative 
1periodontopathicbacteria.  Actinobacillus 

actinomycetemcomitans has been closely associated 

with periodontitis in young individuals and with 

cases of refractory adult  periodonti t is .  

Porphyromonus gingivalis occurs in severe adult 

periodontitis, failing guided tissue regeneration and 

acute periodontal abscesses. Other organisms have 

also been related to advanced periodontitis, 
(1)although with less evidence.  Actinobacillus 

actinomycetemcomitans and Porphyromonus 

gingivalis can also seed to and produce severe infec-

tions in extraoralsites (gastrointestinal tract, respira-
(2)tory tract, colon etc.).

Removal of dental plaque thus forms an important 

part of controlling and treating periodontal disease, 

which brings about qualitative as well as quantita-

tive changes in the subgingival microflora. A num-

ber of chemical adjuncts have been used to improve 

the outcome of mechanical oral hygiene procedures, 

one of which is chlorhexidine broad spectrum anti-

biotic with antimicrobial effects on gram positive as 

well as Gram-negative bacteria, viruses and 
(3,4)fungi.

An alternative approach to conventional 

antimicrobial or antiseptic agent in the suppression 

of subgingival bacteria is to inhibit their growth by 

changing the subgingival environment, which has 

been shown to be highly anaerobic with a prevailing 
(5) low oxygen tension. First advocated by Dunlop in 

(6)1913, various agents such as molecular oxygen,  
(7)hyperbaric oxygenation  and hydrogen peroxide 

(8) have been applied. It has been shown that repeated 

sub gingival oxygen irrigation in previously 

untreated deep periodontal pockets resulted in a sig-

nificant clinical improvement of the periodontal 
(9)baseline conditions.  Recently, ozone therapy is 

gaining popularity in various treatment modalities 

in the field of medicine, dentistry, veterinary, food 

industry, water treatment etc. In dentistry, ozone is 

being successfully utilized for the treatment of den-
(10)tal caries.

Recent investigations have reported antimicrobial 

effects on oral pathogens by both gaseous and aque-

ous forms of ozone, and the effectiveness of ozone in 

the treatment of oral diseases is currently a subject of 
(11)intense research.

The current study outlines the latest thinking regard-

ing the efficacy of ozone therapy and Chlorhexidine 

0.2% on virulent periodontal pathogenic microor-

ganism, Porphyromonas gingivalis.

The objectives of this study were to assess the effi-

cacy of ozonated water and 0.2% chlorhexidine 

mouth rinse on Porphyromonas gingivalis and to 

compare the efficacy of ozonated water and 0.2% 

Chlorhexidine mouth rinse on Porphyromonas 

gingivalis inhibition.

METHODS

The materials used in this study were:

Test Materials used:

Ozone

Chlorhexidine (0.2%)

Microorganism

Porphyromonas gingivalis ATCC 33277

The microbial strains selected for the pres-

ent study were collected from the 

American Type Culture Collection 

(ATCC), USA.

Brain heart infusion agar

Vernier Caliper.

Ozonated Water Preparation

The wells were subjected inoculated with ozonated 

water that was released from an irrigation device, 

“Aqu Ozone”. The device released a single pulsat-

ing stream of ozonated water from the nozzle, which 

could be adjusted for different speeds and pressures 

ranging from 350 to 500 kPa (kilo pascals) and an 

ozone output of 0.082 mg/h, at a noise output of <70 

dB (decibels) and water outflow of ≥450 ml. A 20-

gauge blunt needle was bent and attached to the tip 

of the nozzle of the ozone dental jet holder and then 

inoculated into the different wells.

l

l

l

l

l

l

12

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



Microbial Assay 

The bacterial strains Porphyromonas gingivalis 

(ATCC 33277) was obtained by Dept of 

Microbiology, Coorg Institute of Dental Sciences, 

Karnataka. The strains were incubated in 

trypticasein-soy agar supplemented with 5% lamb 

blood at 37°C in an oxygen-free atmosphere, and 

stored in the fridge until use. They were preserved 

by freezing suspensions at -70°C in skimmed milk 

supplemented with a cryoprotectant. For the experi-

ments, bacterial suspensions (pure cultures) were 

inoculated in TS broth and incubated for 7 days at 
0 37 C, after which they were placed in the fridge. 

Wells of 8 mm diameter were cut into solidified 

trypticasein-soy agar media using a sterilized stan-

dard device. 100 ml of ozonated water and 0.2% 

chlorhexidine was poured in the respective well and 

the plates were incubated at 37%for 24 hrs. To 

ensure the consistency of all findings, the experi-

ment was performed and repeated under strict 

aspetic conditions. The bacterial activity was 

expressed in terms of the mean of zone of inhibition 

(in mm) produced by each test product at the end of 

incubation period. All the measurement of zone of 

inhibition were carried out by a single examiner. 

Calibration of the examiner was done  prior to and 

during the study by reexamining 5 % of the samples, 

to minimize intra examiner variability. Intra exam-

iner agreement was determined using kappas statis-

tics (k) and the score thus obtained (k=0.82) almost 

perfect, according to Landis and koch, thus meeting 

the scientific requirement of validity and reliability

Statistical Analysis

The collected data was classified and tabulated in 

Microsoft Office excel. SPSS for windows version 

17 software (Chicago, USA) was employed for sta-

tistical analysis. Mean(X) and Standard Deviation 

(SD) were calculated. Independent samples t test 

was used for and p-value <0.05 was considered sta-

tistically significant.

RESULTS

The study was conducted to assess the efficacy of 

ozonated water and 0.2% Chlorhexidine mouth 

rinse on Porphyromonas gingivalis. Test products 

(Ozone and chlorhexidine) were tested after 2 inter-

vals. i.e after 1 min and after 24hours. After 1 min 

the effect of ozone on Porphyromonas gingivalis 

was superior (24CFU/ml) when compared to 

chlorhexidine (22CFU/ml) as mentioned in Graph I .

Antimicrobial efficacy of ozonated water
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DISCUSSION

Ozone is an allotropic form of oxygen. It possesses 

unique properties which are being defined and 

applied to biological systems as well as to clinical 

practice.  As a molecule containing a large excess of 

energy, ozone through incompletely understood 

mechanisms, manifests bactericidal, viricidal and 

fungicidal actions which may make it a treatment of 

choice in certain conditions and an adjunctive treat-
(12)ment in others . 

Ozone can be considered a potential therapy for 

periodontal disease due to its wide range of biologi-

cal effects. Some of these are: 

Inactivation of bacteria, viruses, fungi, yeast 

and protozoa,

Enhancement of circulation, 

Stimulation of oxygen metabolism,

Activation of the immune system. 

Each of these actions is without doubt beneficial in 

management of inflammatory periodontal dis-
(12)ease .

The results of the present study showed that inhibi-

tion of the P.gingivalis, the specific strain selected 

by both ozone therapy and chlorhexidine were com-

parable. The difference between the inhibitory 

effects of both the test materials was statistically sig-

nificant (p< 0.05). 

The results of this study were thus in line with a pre-

vious study conducted by Kammer et al to examine 

the effect of ozonated water on oral microorganisms 

including Porphyromonas gingivalis. The viable 

count of the organism was found to decrease when 

treated with ozonated water.

This particular study had studied the effect of 

ozonated water on several other microorganisms 

implicated in the causation of periodontal disease. 

l
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CFU/ml-COLONY FORMING
UNITS PER MILLILITERTest Products

Samples Mean zone of inhibition

(in mm) ±S.D 

p value 

0.0482* 

After 1 min After 24hrs 

Ozone 24 6 

Chlorhexidine (0.2%) 22 22 

*- statistically significant

Graph I : Zone of inhibition (in mm.) of the test products against P. gingivalis after 1 minute

Graph II : Zone of inhibition (in mm.) of the test products against P. gingivalis after 24 hours

Z
o

n
e 

o
f 

in
h

ib
it

io
n

 (
in

 m
m

.)
Z

on
e 

of
 i

nh
ib

it
io

n 
(i

n 
m

m
.)



Nevertheless, the results for the bacterial strain 

Porphyromonas gingivalis can be compared to the 

present study.

Our findings are similar to that obtained by Ripolles 
(13)de ramon et al. ,   who found a significant decrease 

in the microbiological periodontal parameters.

To compare the effectiveness of ozonated water, the 

present study used a positive control, namely 

chlorhexidine which is the standard adjunctive ther-

apy for treatment of periodontitis.

The outcomes in both the groups (ozonated water 

and Chlorhexidine) with regard to the inhibition of 

the bacterial count were similar at 1 min after treat-

ment. However, assessment after 24 hours showed 

that microbial count in the ozonated group had 

increased.

This differed significantly from that of 

Chlorhexidine group. The substantivity property of 

Chlorhexidine is well known and would have 

accounted for this difference found after 24 hours. 

Hence, this could be one drawback of ozonated 

water when compared to Chlorhexidine.

Our study considered only a single strain of a single 

species of microorganism known to a periodontal 

pathogen. The effect of ozone therapy at different 

concentrations on other microorganisms implicated 

in the red complex of periodontal disease, at various 

time intervals need to be determined. The inherent 

limitations of an in-vitro study need to kept in mind 

while interpreting the results.

Effectiveness trials in-vivo where the effect of other 

confounders like saliva, which could dilute the con-

centration of ozone, a number of other aerobic and 

anaerobic microorganisms in and around the 

gingival pocket, the mode and dose of administra-

tion, the cost of the therapy need to be evaluated thor-

oughly before making generalizing statements.

Ozone therapy significantly inhibits growth of the 

Porphyromonas gingivalis which was the selected 

strain in the present study. One major drawback of 

ozone is its unstable nature. The absorbance of water 

in the ozone increased almost linearly with time 

from 5 to approximately 60 seconds. The stability of 

ozone in the water is low and ozone dissipated very 

Antimicrobial efficacy of ozonated water
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quickly in the ozone demand free water at room tem-
 (14, 15) perature over 5 mins, as described by Shechter.

CONCLUSION

Ozonated water significantly inhibits the growth of 

Porphyromonas gingivalis in vitro. However, the 

inhibitory effect was pronounced at 1 min and was 

low at 24hours.

Ozone may be considered as an alternative manage-

ment strategy due to its powerful ability to inactivate 

microorganisms. Also, there is growing evidence 

that ozone can be employed as a useful therapeutic 

agent in both dentistry and medicine.

REFERENCES 

1. Slots J, Chen C. The oral microbiota and 

human periodontal disease of the normal 

microflora. London: Kluwer Academic 

Publishers, 1999:101-127.

2. Van Winkelhoff AJ, Slots J. Actinobacillus 

actinomycetemcomitans and Porphyromonas 

gingivalis in nonoral 

infections.Periodonto12000 1999: 20: 122-

135.

3. Bernstein D, Schiff G. IN vitro viricidal 

effectiveness of a 0-12% chlorhexidine 

Gluconate mouth rinse. J Dent Res 

1990;69:874-6.

4. Ellepola AN, Samaranayaka LP. Adjunctive 

use of chlorhexidine in oral Candidoses.A 

review Oral Dis 2001;7:11-7

5. Mettraux GR, Gusberti FA. Oygen tension in 

untreated human periodontal pockets. J Clin 

Periodontol 1984;55:516-21.

6. Hirsch RS, Clarke NG, Townsend GC. The 

effect of locally released oxygen on the 

debelopment of plaque and gingivitis in man. 

J Clin Periodontol 1981;8:21-8.

7. Guenterman RH, Bishop JG, Collings KC, 

Dorman HL. The effect of increased blood 

oxygen tensions on periodontal disease. J  

Periodontol 1972;43:233-6.



8. Wennstrom J, Lindhe J . Effect of hygrogen 

peroxide on developing plaque and gingivitis 

in man. J Clin Periodontol 1979;6:115-30.

9. Schlagenhauf U,Horlacher V, Netuschel L, 

Breck M. The effect of repeated subgingival 

oxygen irrigations in previously untreated 

periodontal pockets. J Clin Periodontol 

1994;21:48-50.

10. Rickard GD, Richardson R, Johnson T, 

McColl D, Hooper L. Ozone therapy for 

treatment of dental caries. Cochrane 

Database Syst Rev 2004;(3):CD004153.

11. Huth KC, Jakob FM, Saugel B, Cappello C, 

Paschos E, Hollweck R, Hickel R, Brand K. 

Eff ect of ozone on oral cells compared with 

established antimicrobials. Eur J Oral Sci 

2006;114: 435-440

12. Durga Kshitish, Vandana K Laxman. The use 

of  ozonated water and 0.2% chlorhexidine in 

the treatment of periodontitis patients.A clini-

cal and microbiological study.Indian Journal 

of Dental Research 2010;3:341-348.

13. Ripolles de ramon, J., Colmenero ruiz, C., 

Gallut ruiz, J. et al. Clinical, microbiological 

and inmunological evaluation of the ozone's 

therapy in patients with moderate-severe 

periodontal pockets. AvPeriodon Implantol. 

2004;16,1:63-72.

14. Wilson M. Suceptability of oral bacterial 

biofilms to antimicrobial agents. J Med 

Microbiol 1996;44:79-87.

15. Scheter H. spectrophotometric method of 

determination of ozone in aqueous 

solution.Water Res 1973;7:729-39.

 

16

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



J Odontol Res 2013;1(1):17-24.

ORAL HEALTH RELATED 
QUALITY OF LIFE OF B.Ed STUDENTS
IN DAVANGERE CITY, INDIA.

Authors:
1Rama Sharma , 
2Mahesh Hiregoudar , 
3Prashant GM , 
4Naveen Kumar PG , 

5Chandu GN

1Senior Lecturer, Department of Public 

Health Dentistry, Sardar Patel Post 

Graduate Institute of Medical and Dental 

Sciences, Chaudhary Vihar, Uthrathia, 

Raibareily Road, Lucknow 226 002, Uttar 

Pradesh, India.

2Senior Lecturer, Dept. of Public Health 

Dentistry, Coorg Institute of Dental 

Sciences, K. K. Campus, Magula, Virajpet  

571 218, Karnataka, India.

3Reader, Dept. of Preventive and 

Community Dentistry, College of Dental 

Sciences, Davangere  577 004, Karnataka, 

India.

4Professor and Head, Dept. of Preventive 

and Community Dentistry, College of 

Dental Sciences, Davangere  577 004, 

Karnataka, India.

5Professor, Dept. of Preventive and 

Community Dentistry, College of Dental 

Sciences, Davangere  577 004, Karnataka, 

India.

Address for correspondence: 

Dr. Rama Sharma, Senior Lecturer, 

Department of Public Health Dentistry, 

Sardar Patel Post Graduate Institute of 

Medical and Dental Sciences, Chaudhary 

Vihar, Uthrathia, Raibareily Road, 

Lucknow 226 002, Uttar Pradesh, India.

E mail: drramasharma30@gmail.com 

ABSTRACT

Background: To assess the effect and impact of oral health on 

quality of life among B.Ed students of Davangere city, India.

Methods: A questionnaire study, using OHQoL-UK (W) 

questionnaire, which takes into consideration both 'effect' and 

'impact' of oral health on life quality, incorporating an 

individualized weighting system. The questionnaire was 

administered to a sample of 269 B.Ed students, of Davangere city, 

India. Gender variations on the responses of their effect and 

impact on OHRQoL was analyzed using Chi- square test.

Results: The overall response rate was 89.67%. Of the total 

students 39.8% (n=107) were males and 60.2% (n=162) were 

females. 63.17% believed that their oral health enhanced their 

QoL, 30.34% believed that their oral health had no effect on their 

QoL and 6.48% believed that their oral health reduced their QoL. 

Most frequently (29.78%) the respondents have stated that the 

various aspects of oral health have moderate impact on their 

quality of life. Response related to breath odour was only found to 

be statistically significant between the genders.

Conclusion: To conclude, the study shows that the B.Ed students 

of Davangere city, India perceive oral health as affecting their QoL 

and also has an impact on QoL in a variety of physical, social and 

psychological ways.

Key words: Oral health, B.Ed students, Quality of Life
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INTRODUCTION

Oral diseases such as dental caries and periodontal 

diseases are highly prevalent and their conse-

quences are not only physical, they are also econom-

ical, social and psychological. They seriously 

impair quality of life (QoL) in a large number of indi-

viduals and can affect various aspects of life, includ-

ing oral function, appearance and interpersonal rela-
(1)tionships.  

Symptoms that arise from oral disease, such as 

toothache, are among the most common health prob-

lems and a large number of school and work days are 

lost due to oral health problems and/or their treat-

ments. Over the past decade there has been an explo-

sion of interest in conceptualizing, developing and 
 (2)assessing the impact of oral heath on life quality.

The World Health Organisation agrees, 'QoL' is an 

individual's perception of their position in life in the 

context of culture and the value systems in which 

they live and in relation to their goals, expectations, 

standards and concerns. It is ultimately a personal 

and dynamic concept, a concept which respects the 

autonomy of the individual and acknowledges that 

people can provide information about what is in 
(3) their own interest. Consequently, there has been a 

tremendous growth in the literature concerned with 

these constructs. This is also the case in dentistry, 

where there has been a proliferation of instruments 

and scales seeking to assess what has come to be 

called oral health-related quality of life (OHR-QoL) 

and ⁄ or the quality of life of patients with various 
(4)oral conditions.

In dentistry, measures of oral health-related quality 

of life have been used in oral health surveys of ado-

lescents, adults, and elderly populations, and as out-

come measures in clinical trials of implant therapies 

and evaluations of dental care programs for special 

care populations. Their use in clinical practice and 
(5)clinical decision making has yet to be reported.  

Further more, the majority of existing instruments 

measure only the prevalence of the effects of oral 

health on life quality and fail to capture the impor-

tance or salience of their effects overall i.e. impact 
(6) (weighting). Hence the present study has been 

undertaken to explore the perception of  B. Ed stu-

dents who will be future school teachers towards 

their OHRQoL. The objective of the study thus was 

to assess the effect and impact of oral health on qual-

ity of life among Bachelor of Education (B.Ed) stu-

dents of Davangere city, Karnataka, India. 

METHODS

Study population

The target population was B.Ed. students of 

Davangere city. Three B.Ed  colleges were ran-

domly selected, which had a total enrolment of 300 

students. Of the total B.Ed students 269 students 

were available on the day of survey, and thus were 

included in the study. Prior to the survey, the permis-

sion was obtained from the principals of the respec-

tive colleges and programme was scheduled accord-

ingly. All questions in the questionnaire were close-

ended.

The data was collected by two post graduate stu-

dents posted in the Department of Preventive and 

Community Dentistry, College of Dental Sciences, 

Davangere. The questionnaires were distributed to 

the B. Ed students of various colleges on the sched-

uled dates.

Data collection

The survey is a questionnaire survey, a specially 

designed OHRQoL questionnaire by McGrath C 
(6)and Bedi R was used . It consists of a battery of 16 

questions which takes into account both effect and 

impact of oral health on quality of life. In the begin-

ning of the questionnaire, the personal information 

regarding the subject was obtained like name, sex, 

age and college.

The OHRQoL questionnaire was distributed to the 

students. The students were made to understand 

each and every question and about effect and impact 

related to each question, each of the proposed six-

teen items were scored firstly on effect, with 

responses ranging from bad-to-good effect, on qual-

ity of life. Then students were asked to rate the “im-

pact” of each “effect” on a scale ranging from none-

to-extreme impact, in that way incorporating an indi-

vidualized weighting system. (Fig 1)
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Each item could thus be scored on a scale from 1 to 

9.

Scoring criteria

1. Good  effect of extreme impact

2. Good  effect of great impact

3. Good effect of moderate impact

4. Good effect of little impact

5. No effect of no impact

6. Bad effect of little impact

7. Bad effect of moderate impact

8. Bad effect of great impact

9. Bad effect of extreme impact

Ethical clearance for conducting the study was 

obtained from the Ethical Committee of the 

college.

Statistical analysis

The data were coded and analyzed using the 

Statistical Package for Social Sciences version 18.0 

(SPSS software). Chi square test was used to know 

whether there was any statistically significant 

Fig.1: 

Example of working of OHRQoL questions

What effect, if any does the condition 
of your teeth, gums, or mouth have 

on your appearance*?

 Good-none-bad

How would you rate the impact of the 
effect on your Quality of Life?

 None-little-moderate-great-extreme

 *Substitute for each of the sixteen 
items

difference between males and females on their 

responses to effect and impact on oral health related 

quality of life. The level of significance was set at p 

= 0.05.

RESULTS

The overall response rate was 89.67% with 269 

students participating in the study. Of the total 

students 39.8% (n=107) were males and 60.2% 

(n=162) were females.

Table I shows the distribution response of the 269 

participants. 63.17% believed that their oral health 

enhanced their QoL, 30.34% believed that their oral 

health had no effect on their QoL and 6.48% 

believed that their oral health reduced their QoL. 

Most frequently the respondents have stated that 

their oral health has good effect on their quality of 

life in all aspects except breath odour (35.3%, 95). In 

particular 42.8% (115) and 43.1% (116) respondents 

stated that their oral health has no effect on their 

breath odour and mood respectively. Less 

frequently, respondents have stated oral health as 

detracting from their quality of life, most often by 

causing bad effect. 

Table II shows the distribution of responses of 

“OHRQoL-impacts” of these “effects”on the 

quality of life. Most frequently (29.78%)  the 

respondents have stated that the various aspects of 

oral health have moderate impact on their quality of 

life. 27.5% (74) respondents stated that there is no 

impact of oral health on their work /usual jobs and 

27.9% (75) stated there is little impact of oral health 

on their mood.

Table III shows the distribution of responses to 

“OHRQoL-impacts” of these “effects” on oral 

health related quality of life (gender variation). 

Response related to breathe odour was only found to 

be statistically significant.

Table IV shows the gender variations of these effects 

on their OHRQoL. There is no statistically 

significant difference observed between males and 

females regarding the following mentioned effects 

on their OHRQoL.

DISCUSSION

This study focused on future school teachers who 

OHRQoL of B. Ed. students
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may be involved in teaching oral health related 

topics and may influence the adoption or 

implementation of oral health programs that may 

benefit children.

This is one of the first attempts to understand how 

the future school teachers perceive oral health and 

its effects and impacts on their quality of life. Since 

not many studies have been published that measures 

OHRQoL among future school teachers, 

comparisons will be made with similar studies 

conducted on different populations.

The response rate to this study was 89.67% which is 
 similar to the studies conducted by Colman 

(6)McGrath et.al in 2001  and Manish Kumar et.al in 
(7)2007  using the same OHRQoL indicator, which is 

a good signal to incorporate oral health related 

quality of life components into oral health surveys.

In this study female respondents (60.2%) 

outnumbered the male respondents (39.8%) which 

is similar to the studies conducted by Colman 
(6)McGrath et.al in2001  and Manish Kumar et.al in 

(7)2007  this reflects the enrollment pattern of B.Ed 

students. Women perceived oral health as impacting 

more strongly on their quality of life as compared to 
(8).men

A large portion of the respondents (63.17%) 

perceived that oral health has good effect on their 

quality of life in all physical, social and 

psychological aspects, which is comparable to a 
(7)study conducted by Manish Kumar et.al in 2007  on 

first grade college students where 65.6% of the 

respondents reported enhanced effect. However it is 

in contrast to the study conducted by Colman 
(6)  McGrath et.al in 2001  on general populationwhere 

20

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



only one third of population reported a good effect 

of oral health on their quality of life.

Near about one-third (30.34%) of respondents 

stated that there is no effect of oral health on their 

quality of life, which is in accordance with a study 
(7)conducted by Manish Kumar et.al in 2007   where 

24.2% of respondents stated the same.

It is interesting to note that a vast majority of 

respondents (77.7%) agree to the fact that smiling 

and laughing had a good effect, while least number 

of respondents believed that a good smile and laugh 

had no impact on OHRQoL, reflecting the 

respondent's high concern towards their social life. 

This is in accordance with a study conducted by 
(7) Manish Kumar et.al in 2007 on first grade college 

students where respondents reported similar result 

but is in contrast to the study conducted on general 
(6)population by Colman McGrath et.al in 2001  

where 61% of respondents stated that oral health has 

good impact on their eating, reflecting a high 

concern towards the physical aspect of quality of 

life.

Respondents claim that their oral health effects all 

the aspects of quality of life equally, which clearly 

indicates that future school teachers were oriented 

towards all physical, social and psychological 

aspects of OHRQoL, this is in contrast to the study 

conducted on general population by Colman 
(6)McGrath et.al in 2001  where respondents were 

more inclined towards physical aspects and is in 

accordance to the study by Manish Kumar et.al in 
(7)2007 . 

OHRQoL of B. Ed. students
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Table III: Distribution of responses to OHRQoL – impacts (gender variation)
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CONCLUSION

To conclude, this study shows that the B.Ed students 

of Davangere city, India agree that their oral health 

affects their quality of life and also has an impact on 

quality of life in all the aspects i.e. physical, social 

and psychological. Gender variation was not 

significant showing that both the sexes are equally 

aware towards their oral health and its effect and 

impact on their quality of life.

Perception of future school teachers towards their 

OHRQoL gives an insight as to how well they 

understand how their oral health can affect their 

general well being in various aspects and the 

important role they can play in imparting the same 

knowledge to the school children.

Further in future, studies relating various socio-

demographic profiles as having an effect on oral 

health related quality of life are recommended in 

India.

Table IV
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ABSTRACT

Background: Periodontitis is among the most common chronic disorders 
affecting the world population. Over the past few decades, obesity has also 
become a significant worldwide health problem.  Being overweight and 
obese has been associated with an increased risk for periodontal disease. It 
has been suggested that obesity is second only to smoking as the strongest 
risk factor for inflammatory periodontal tissue destruction. The objective of 
this study was to determine body mass index, periodontal status and their 
relation, among upper primary and secondary school physical education 
teachers in Davangere city, India.

Methodology: A total of 109 physical education instructors from 87 upper 
primary and secondary schools were included in the study. Periodontal 
status was recorded using Community Periodontal index (CPI).  Body Mass 
Index (BMI) was calculated as the ratio of the subject's body weight (in kg) to 
the square of their height (in meters). 

Results: Of the 109 subjects examined, only 3.7% had healthy periodontal 
tissues. About 27.5% of the subjects had bleeding only.  Presence of calculus 
was noted in 68.8% of the subjects. 74.3% of the subjects had periodontal 
pockets. Majority of the respondents had normal body mass index. Logistic 
regression analysis done to determine the association between BMI and 
periodontal status, revealed that there is statistically significant association 
between BMI and periodontal status.

Conclusion: The prevalence of periodontitis is high among the upper 
primary and secondary school physical education teachers in Davangere 
city. BMI was significantly associated with periodontal status indicating that 
a higher body mass index could be a potential risk factor for periodontitis.

Key words: Community Periodontal Index, Body Mass Index, physical 
education teachers, periodontitis. 
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INTRODUCTION

Periodontitis is among the most common chronic dis-

orders affecting the world population. It is initiated 

by gum colonization by pathogenic bacteria, fol-

lowed by the activation of defense mechanisms. 

Nevertheless, the exact mechanism that describes 

the development of periodontitis is not yet eluci-

dated. It is possible that many factors are associated 

with the development, progression and aggressive-
1ness of the disease.  Periodontitis is now seen as 

resulting from a complex interplay of bacterial 

infection and host response, often modified by 

behavioral factors. Advances in research over recent 

years have led to a fundamental change in the 
2periodontal disease model.

It is evident from the scientific literature that general 

health has a considerable impact on oral health and 

vice versa. Many mediators have been postulated for 

this relationship, namely infection, chronic inflam-

mation, and genetic predisposition. Apart from these 

mediators, nutrition has been postulated as an alter-
3native mediator.

Over the past few decades, obesity has become a sig-

nificant worldwide health problem. Obesity is a com-

plex multifactorial chronic disease that develops 

from an interaction of genotype and the environ-

ment. Overweight and obese adults are considered 

to be at high risk for various serious, life-threatening 

medical diseases, such as type 2 diabetes, 

hyperlipemia, hypertension, cholelithiasis, arterio-

sclerosis, cardiovascular, cerebrovascular diseases 
4,5and endocrine and psychological disorders.

Being overweight and obese also has been associ-

ated with an increased risk for periodontal disease. It 

has been suggested that obesity is second only to 

smoking as the strongest risk factor for inflamma-
 tory periodontal tissue destruction. According tocur-

rent knowledge the adverse effect of obesity on the 

periodontium might be mediated through impaired 

glucose tolerance, dyslipidaemia or through 

increased levels of various bioactive substances 

secreted by adipose tissue such as serum resistin, 

leptin and adiponectin. Obesity enhances the risk of 

an individual exhibiting periodontitis, by increasing 

the numbers or proportions of pathogenic 
4,6,7subgingival species.

Obesity has significant association with 

periodontitis in terms of BMI, body fat and maxi-

mum oxygen consumption. Body Mass Index (also 

called as Quetelet index) which is a ratio of body 

weight (in kilograms) to body height (in meters) 

squared is highly correlated with fat mass, and mor-

bidity and mortality therefore sufficiently reflects 

obesity related disease risk in a wide range of popu-

lation. Numerous studies have concluded that indi-

viduals with high BMI are at an increased risk of 

deep periodontal pockets, loss of attachment and 

periodontal infection compared to individuals with 
4-7normal BMI.  However, studies reporting the BMI 

of physical education instructors are sparse. Hence 

this study was conducted with the following objec-

tives, to determine the body mass index of upper pri-

mary and secondary school physical education 

instructors in Davangere city, India, to determine 

their periodontal status and to investigate whether or 

not there is an association between body mass index, 

and periodontitis in healthy upper primary and sec-

ondary school Physical Education instructors.

METHODOLOGY

The target population was upper primary and sec-

ondary school teachers involved in physical educa-

tion (PE) classes. The list of schools with PE teach-

ers was obtained from the Block Education Officer 

of Davangere City. The schools in Davangere city 

are divided into six clusters. A total of 114 PE teach-

ers from 87 upper primary and secondary schools 

from all the six clusters were included in the study.

The participants were informed about the objective 

of the study. Based on their approval, participants 

were asked to read carefully and sign a consent 

form.

Exclusion criteria for all subjects included: 

periodontal or antibiotic therapy in the previous 6 

months; any systemic condition which might have 

influenced the course of periodontal disease or treat-

ment (e.g. diabetes); any systemic condition which 

required antibiotic coverage for routine periodontal 

procedures. Five subjects were thus excluded from 

the study and the final sample size was 109.

Periodontal condition was assessed using the World 

Health Organization community periodontal index. 
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The CPI probe was used to measure the pocket 

depth. The subjects were examined by two post grad-

uate students (Cohen's Kappa = 0.92) of Department 

of Preventive and Community Dentistry, College of 

Dental Sciences, Davangere.  Periodontal status 

was recorded under five scores: score 0 (healthy), 

score 1 (bleeding), score 2 (calculus), score 3 (shal-

low periodontal pockets) and score 4 (deep 

periodontal pockets).

Body mass index was assessed as indicator of over-

all adiposity.  Body mass index was computed as 

weight in kilograms divided by square height in 

meters. The subjects were classified into six groups 

(underweight, normal, pre-obese, obese class I, 

obese class II and obese class III) as recommended 

by the World Health Organization.

Ethical clearance for conducting the study was 

obtained from the Ethical Committee of the college.

Results were analyzed using the SPSS Version 17.0 

software. Chi-square test was performed and the 

level of significance was set at p = 0.05. 

Multivariate logistic regression was conducted to 

determine the association between body mass index 

and the prevalence of periodontal disease after 

adjusting for important variables namely age, sex 

and smoking habit.

RESULTS

Table 1 presents the general profile of the study popu-

lation. Of the 109 physical education teachers exam-

ined, 68.8% (n=75) were males and 31.2% (n=34) 

were females. 34.9% (n=38) were aged between 20 

and 30 years and 37.6% (n=41) were aged between 

31 and 40 years.

Majority of the subjects (63.3%, n=69) had normal 

BMI. About 6.4% (n=7) were underweight and 

30.3% were overweight. Of the subjects with over-

weight, 25.7% (n=28) belonged to Pre-obese cate-

gory. Only 1.8% (n=2) and 2.8% (n=3) of the sub-

jects belonged to obese class I and obese class II 

respectively. Only 33.1% (n= 37) were smokers.

Of the 109 subjects examined, only 3.7% (n=4) had 

healthy periodontal tissues. About 27.5% of the sub-

jects had bleeding only. Presence of calculus was 

noted in 68.8% of the subjects. (n=75). 52.3% 

(n=57) of the subjects had shallow pockets and 22% 

(n=24) of the subjects had deep periodontal pockets. 

(Table 2)

Chi square test used to analyze the significant rela-

tionship between CPI scores with the variables 

namely gender, age, smoking history and BMI 

revealed that there was statistically significant rela-

tionship of CPI scores with age group (p value = 

0.035) and BMI (p value = 0.007).

Logistic regression analysis done to adjust the con-

founding variables (age group, sex and smoking his-

tory) in determining the association between BMI 

and periodontal status, revealed that there is statisti-

cally significant association between BMI and 

periodontal status. (Table 3)

Periodontal status and its relation to body mass index
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DISCUSSION

The present survey included 109 physical education 

teachers from 87 Upper Primary and Secondary 

schools in Davangere City. Most of the physical edu-

cation instructors were males (68.8%). Majority of 

the respondents were less than 40 years of age 

(72.5%).

The periodontal status, as indicated by the CPI 

scores reveals that only 3.7% of the subjects had 

healthy periodontal tissues. The overall prevalence 

of periodontal disease among the general population 

of India, belonging to the 35 - 44 years age group, as 

reported in National oral health survey and fluoride 

mapping is 89.6%. The higher prevalence of 

periodontal disease among the present study popula-

tion can be attributed to a multitude of reasons like 

poor oral hygiene practices and lack of awareness 

regarding oral health. The negligence and lack of 

awareness towards oral health is reflected by the fact 

that almost a quarter of the subjects  (22%) had deep 

periodontal pockets and more than half of the sub-

jects (52.3%) had shallow pockets. Although no 

such study that determined the periodontal status of 

physical education teachers has been reported and 

the fact that the present study used a wide range of 

age (22-54 years), the results have been compared 

with studies conducted among similar age groups.

In a study conducted among adults Kesariyaji India, 

with age group 18-54 years, it was observed that 

although the percentage of subjects with healthy 
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periodontal tissues were similar, the prevalence of deep pock-
3ets was high (22%) in comparison with this study.

The BMI status of the subjects reveals that 

majority of the subjects (63.3%) had normal 

BMI and of the 30.3% who were overweight, 

majority belonged to Pre-obese category. Only 

1.8% (n=2) and 2.8% (n=3) of the subjects 

belonged to obese class I and obese class II 

respectively. This can be explained by the fact 

that the profession of the subjects demands the 

physical fitness and hence majority of the sub-

jects having a normal BMI.

In the current study, obesity was positively 

related to periodontal status after adjusting for 

age, gender and smoking history. Studies that 

attempt to relate periodontal disease to the sys-

temic status of an individual are often con-

fronted with the issue that periodontal disease 

increases with age and most of the systemic con-

ditions of interest such as diabetes, heart dis-

ease, stroke and obesity also increase in preva-
4lence with age.  Subjects with systemic diseases 

were excluded from the study.  After adjusting 

for age, gender and smoking status using a 

logistic regression model, BMI was still signifi-

cantly associated with periodontal status.

Studies conducted by Bali et. al. in India and 
8,9  Ekuni et .al. in Japan that have included either 

young or old subjects and data from those stud-

ies on have suggested that periodontal status 

deteriorates with BMI.

Numerous studies conducted by Santosh et. al, 

Haffajee et. al., Saitol et. al., Ylostalo et. al. and 
3-6, 10Khader YS et. al.  among similar age groups 

have revealed significant positive association of 

periodontal disease with BMI. A study con-
11ducted by Johanne K et. al. in Copenhagen  has 

shown an inverse association between BMI and 

clinical attachment loss. The authors have 

explained that the observed inverse association 

could be due to the reason that individuals with 

high BMI had lost their periodontally affected 

teeth and thereby classified as periodontally 

healthy.

The underlying biological mechanisms for the 

association of obesity with periodontitis are not 

well-known; however, adipose-tissue-derived 

cytokines and hormones may play a key role. 
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Fat tissue produces a vast amount of cytokines and 

hormones, collectively called adipokines or 

adipocytokines which in turn may modulate 

periodontitis. Obesity increases the host's suscepti-

bility by modulating the host's immune and inflam-

matory system, leaving the patient with greater risk 

of periodontitis. Plasminogen-activating system has 

been shown to play an important role in gingival 

inflammation. Plasminogen-activator inhibitor-1 

(PAI-1) has an increased expression in visceral fat 

and induces agglutination of blood increasing the 

risk of ischaemic vascular disease. Thus, PAI-1 may 

also decrease the blood flow to the gingiva in obese 

people that encourage periodontitis progression. 

These are possibilities and studies are not yet con-
12ducted to reveal disease mechanisms.

The association between smoking and the preva-

lence of periodontal disease was not statistically sig-

nificant. Furthermore, there was no significant inter-

action between smoking and other variables on the 

occurrence of periodontal disease. This finding of 

the lack of association contradicts the findings of pre-

vious epidemiological, clinical, and in vitro studies 

that have provided irrefutable evidence that smok-

ing negatively impacts periodontal health.

There were limitations to the present study that 

included subject selection and the cross-sectional 

nature of the data. Another limitation of this study is 

that as the periodontal status was assessed using the 

Community periodontal index, which does not 

include all the teeth and does not measure attach-

ment loss.

Further studies with a larger sample size are required 

to confirm the association of body mass index and 

periodontal disease.

CONCLUSION

Majority of the physical education instructors in 

Davangere city had a normal body mass index. The 

prevalence of periodontitis is high among the upper 

primary and secondary school physical education 

teachers in Davangere city. After adjusting for age, 

gender and smoking status using a logistic regres-

sion model, BMI was significantly associated with 

periodontal status indicating that a higher body mass 

index could be a potential risk factor for 

periodontitis.
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ABSTRACT

Background: For long, infection control has been one of the major 
concerns of the dental community. Dentists use high-energy equipment, 
such as drills and scalers, in the presence of bodily fluids such as blood and 
saliva, and dental plaque. This combination has been shown to generate 
aerosols of oral micro-organisms, and blood. If infective aerosols persist 
there may be some danger of exposure in the waiting area and for 
subsequent patients. With this background, the study was conducted to 
assess the knowledge, attitude and practice towards droplet and air-
borne isolation precautions among dental healthcare personnel in a 
dental college in Kothamangalam, Kerala.

Methods: A cross-sectional questionnaire based survey containing 23 
questions to assess the knowledge, attitude and practice on airborne 
infections isolation precautions. The samples were the teaching faculty 
members and students of a dental college in Kothamangalam, Kerala. 
Results were expressed as a number and percentage of respondents for 
each question and Chi-square test was performed for inferential statistical 
analysis.

Results: The mean knowledge, attitude and practice scores were 
3.94±1.029, 5.17±0.862, 3.62±1.596 respectively with maximum scores of 
8, 6 and 7.  Significant differences existed in practice scores among faculty 
and students.

Conclusion: The study revealed that although the attitude regarding 
droplet and airborne isolation precautions among faculty members and 
students of the institution was high, knowledge and practice remained 
low.

Key words: airborne infections, isolation precautions, droplet, aerosol.
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INTRODUCTION

For long, infection control has been one of the major 
(1)concerns of the dental community.  Dental 

healthcare workers (DHCWs) are at a high risk of 

cross-infection due to frequent exposure to microor-

ganisms living in patients' blood, droplets of saliva 

and instruments contaminated with blood, saliva 
(2) and tissue debris. Transmission of infection during 

 dental treatment or surgery can occur through sev-
 eral routes: direct contactwith blood, saliva or tissue 

 debris; indirect contact with contaminated instru-
 ments or surfaces that have been improperly steril-

 ized; or contact with infective agents present in 
 either the droplets or aerosol particles from saliva 

 (3)and respiratory fluids.  

Dentists use high-energy equipment, such as drills 

and scalers, in the presence of bodily fluids such as 

blood and saliva, and dental plaque. This combina-

tion has been shown to generate aerosols of oral 

micro-organisms, and blood. However, when 

patients harbour viruses, either blood-borne aerosol 

generation may prove a significant health hazard to 
 (4)dentists and their assistants.  If infective aerosols 

persist there may be some danger of exposure in the 
 (4)waiting area and for subsequent patients.   Thus dis-

eases like pneumonia, influenza, hepatitis and skin 

and eye infections may be transmitted during dental 

treatment procedures from these infective 
 (1)bioaerosols.

Aerosols are particles less than 5 micrometers in 

diameter. The smaller particles of aerosols have the 

potential to penetrate and lodge in small passages of 

lung are thought to carry the greatest potential for 

transmitting infections. Airborne transposition 

refers to situations where droplet nuclei or dust par-

ticles containing microorganisms can remain 
 (5)pendulant in air for long periods of time.

With a high prevalence of tuberculosis reported in 

India, and diseases such as hepatitis B and acquired 

immune deficiency syndrome posing major threats 

for the dental personnel, sound knowledge regard-

ing airborne infections and isolation precautions 

becomes mandatory among the dental health-care 

personnel.  

With this background, the study was conducted to 

assess the knowledge, attitude and practice towards 

droplet and air-borne isolation precautions among 

dental healthcare personnel in a dental college in 

Kothamangalam, Kerala

METHODOLOGY

The study was a cross-sectional questionnaire based 

survey. The target population was the dental stu-

dents with clinical exposure (the third and final year 

undergraduate students) and the teaching faculty 

members of a dental college in Kothamangalam. A 

prefabricated validity tested questionnaire was 

administered to the target population. The question-

naire was divided into two parts. The first part con-

sisted of questions on personal and professional data 

including age, gender, qualification, experience and 

type of practice. The second part contained 23 ques-

tions on assessment of knowledge, attitude and prac-

tice regarding droplet and air-borne isolation pre-

cautions. All questions in the questionnaire were 

close-ended.

The questionnaires were distributed by the faculty 

members of Department of Public Health Dentistry 

and dental students posted in the department. The 

respondents were asked to return the questionnaire 

immediately. 

All returned questionnaires were coded and ana-

lyzed. Results were expressed as a number and per-

centage of respondents for each question and were 

analyzed using the SPSS Version 17 software. Chi-

square test was performed to assess the significant 

difference in response (if any) in relation to the inde-

pendent variables such as gender, experience, quali-

fication, year of study (for students) and type of prac-

tice (for faculty). The level of significance was set at 

p = 0.05.

RESULTS

Respondent's profile

Among the 111 respondents, 30.6% (n=34) were 

males and the rest 69.4% (n=77) were females.

Seventy six percent (n=85) were dental students and 

the rest 24% (n=26) were teaching faculty members.

Among the faculty members, 73.1% (n=19) had pri-

vate practice in addition to institution based prac-

tice.  
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Assessment of knowledge, attitude and practice on 

droplet and airborne isolation precautions

The results obtained have been summarized and tab-

ulated. Table I, II and III show the response to 

knowledge, attitude and practice based questions on 

droplet and airborne isolation precautions respec-

tively. Table IV shows mean and standard deviation 

(SD) score of knowledge, attitude, and practice of 

droplet and airborne isolation precautions among 

the study subjects in relation to educational qualifi-

cation.
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DISCUSSION

Most dental treatment procedures have the potential 
(6)for creating contaminated aerosols and splatter.  

The importance of preventing airborne transmission 

of microorganisms in a dental setting and the risk of 

cross-infections between patients and DHPs (Dental 

health professionals) is well documented. It is there-

fore critical for practicing professionals to adapt 

proper infection control measures to protect both 
(7)themselves and their patients.

Knowledge, attitude and practice act as three pillars, 

which make up the dynamic system of life itself. 

Knowledge is some information that is acquired or 

gained. It results in congeniality and advertence 

about an eclectic thing or a situation. Knowledge, 

being the basic criterion that allows one to earmark 

between the right and the wrong, is a mixture of com-

prehension, experience, discernment and skill. 

Attitude accredits to thinking towards a proper situ-

ation. Practice means contemplation of rules and 

Droplet and airborne isolation precautions among dentists
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QUESTION RESPONSE n % Sig. 

Do you follow any specific 
guidelines for infection control 
in your routine practice

Do you use mouth mask when 
you work on patients

Do you change your mouth 
mask after every patient

Do you wear eye protection 
when you work on patients

Do you clean/disinfect your eye 
protection after every patient

Do you wear protective clothing 
when you work on the patient

Do you practice pre-procedural 
mouth rinsing in all your 
patients?

Yes 

No

Always

Often

Sometime

Rarely

Never

Always

Often

Sometime

Rarely

Never

Always

Often

Sometime

Rarely

Never

Always

Often

Sometime

Rarely

Never

Always

Often

Sometime

Rarely

Never

Yes

No

89

22

95

12

3

1

-

49

26

24

8

4

43

32

21

2

13

18

12

19

30

32

83

7

7

2

12

19

92

80.2

20.2

85.6

10.8

2.7

.9

-

44.1

23.4

21.6

7.2

3.6

38.7

28.8

18.9

1.8

11.7

16.2

10.8

17.1

27.0

28.8

74.8

6.3

6.3

1.8

10.8

17.1

82.9

NS

NS

NS

NS

NS

S (Signifcant

difference in 
response among 

faculty and 
students)

p=0.04

S  (Signifcant

difference in 
response among 

faculty and 
students)

   p=0.036

knowledge that lead to action. Thus, a right knowl-

edge, a positive attitude and a good practice are 
(5)imperative to guide and serve the patients.  Thus, 

this study was conducted with the objective of 

assessing the knowledge, attitude and practice 

regarding air-borne infections and isolation precau-

tions.

Although 99 percent of the respondents were aware 

of what droplet were and about 96 percent believing 

that these aerosols could cause life threatening 

infections, the knowledge regarding the infections 

that spread through droplets, size of the droplet 

nuclei, distance up to which aerosols can spread 

through droplets during dental treatment were inad-
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Table IV: 
Mean and standard deviation (SD) score of knowledge, attitude, and practice of droplet 
and airborne isolation precautions among the study subjects in relation to educational 
qualification.

EDUCATION
KNOWLEDGE

(Mean ± SD)

Max. score = 8

ATTITUDE

(Mean ± SD)

Max. score = 6

PRACTICE

(Mean ± SD)

Max. score = 7

Students

Graduates

Post Graduates

TOTAL

3.92 ±1.003

4.00±0.707

4.00±1.225

3.94±1.029

5.16±0.871

5.00±1.225

5.24±0.768

5.17±0.862

4.00±1.318

2.20±1.643

2.43±1.886

3.62±1.596

equate. However vast majority of the respondents 

were aware of the existence of a specific guideline 

for infection control in dental setting. This indicate 

that majority of the respondents although not aware 

about the theoretical aspects regarding droplets, the 

respondents including students were aware of the 

risks of aerosol. The results are in accordance with 
(5) (7)studies conducted in Udaipur  and Manipal .

Considering the attitude related questions, it was 

found that a vast majority of respondents including 

students (74.8%, n=83) were ready to treat a patient 

with known history of respiratory disease, with 

about 67.6% agreeing that they would schedule the 

appointments of such patients at as last patients of 

the day. Almost 89% of the respondents opined that 

patients with infections that spread through droplets 

should be isolated. Moreover 97.3% of the respon-

dents felt that droplet infection control should com-

pulsorily be made a part of the undergraduate curric-

ulum. 

These responses indicate a positive attitude of the 

respondents on droplet infection control measures. 

The results are similar to a study conducted by 

Ramesh et al. in Bangalore and Chennai where it 

was found that the dentists had a good attitude 
(8)towards the same.

The respondent's lack of knowledge on this topic of 

interest is reflected in the response to the question 

regarding their adequacy of knowledge regarding 

the subject. Almost 90% of the respondents admitted 

their knowledge being adequate. Furthermore, 

about 99% felt they require further training in drop-

let infection control. These responses throw a light 

on the lack of proper training on airborne infections 

isolation precautions as a part of the dental curricu-

lum.  Inferential statistics further revealed that the 

observation is not just limited to the students but 

among the teaching faculty members too.

The questions on practice rather presented a favour-

able picture. Almost 90% of the respondents opined 

that they followed specific guidelines for infection 

control in routine practice. A high proportion of 

respondents admitted the use of personal protective 

equipments such as mouth masks and protective 

clothing while working on patients. However there 

was a significant difference among students and fac-

ulty members wherein students wore protective 

clothing more than faculty members. Nevertheless, 

regarding the use of eye protection, while most of 

the student respondents admitted its usage, this prac-

tice was significantly lower among the faculty mem-

bers. These observations might be due to the fact that 

the students in the institution are strictly instructed 

to observe the universal precautions while working 

on patients. 

On the contrary, the study revealed that the practice 

of pre-procedural mouth-rinse was very low. The 

personal protective equipments although act as bar-

riers, these are not enough to totally eliminate the 

Droplet and airborne isolation precautions among dentists
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risk of transmission of microorganisms. The current 

literature suggests that having patients use 

antimicrobial rinse before treatment may signifi-

cantly reduce the microbial aerosols. Hence pre-

procedural mouth rinsing should compulsorily be 

practiced before treating the patients.

One of the limitations to this study was the method 

for assessing the practice of the precaution. We 

could not supervise the responders' practice and, 

therefore, had to rely on their subjective self-

assessment. Therefore, the responses might have not 

accurately reflected the true knowledge and attitude 

in practice and, therefore, the reported level of prac-
(9)tice might be even lower than the real level.

CONCLUSION

The study revealed that although the attitude regard-

ing droplet and airborne isolation precautions 

among faculty members and students of the institu-

tion was high, knowledge and practice remained 

low. This study indicated that there is a need for cre-

ating awareness among dentists regarding droplet 

and airborne isolation precautions. The topic should 

compulsorily be made a part of the dental under-

graduate curriculum. Continuing dental education 

programs are yet another effective method in 

imparting awareness among the dental practitioners. 
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ABSTRACT

Oral squamous cell carcinoma (OSCC) is the 
most common malignant tumour in the oral 
and maxillofacial region. It is the sixth most 
common malignancy and is a major cause of 
cancer morbidity and mortality. OSCC 
accounts for 95% of malignant lesions of the 
mouth and is a major problem worldwide. The 
relative prevalence of oral SCC is 3–5% of all 
cancer. The purpose of this article is an 
attempt to review a brief frame work about 
epidemiology, etiology, pathogenesis, clinical 
presentation, staging and grading of Oral can-
cer. 

Key words: oral cancer, staging, grading

INTRODUCTION

The term 'cancer' has originated from Greek word 

Karkinos, a crab, referring to an irregular jagged 

shape often assumed due to local spread of carci-
(1) noma. Oral cancer is an epithelial neoplasia gener-

ally beginning as a focal clonal overgrowth of 

altered stem cells near the basement membrane, 

expanding upward and laterally, replacing the nor-

mal epithelium. The neoplastic process is a begin-

ning with normal epithelium progressing through 

hyperplasia to dysplasia to carcinoma in situ and 
(2) invasive carcinoma. The term 'oral cancer' includes 

a diverse group of tumors arising from the oral cav-

ity, usually includes cancers of the lip, tongue, phar-
(3)ynx and oral cavity.

Oral cancer
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EPIDEMOLOGY

Globally, the varied incidence rates of oral cancer 

(per 100,000 cases) are seen ranging from 2.0 (UK) 

to 9.4 (France); 4.4 in Colombia to 13.4 in Canada; 

1.6 Japan to 13.5 India; and from 2.6 New Zealand 

to 7.5 in South Australia. Each year, about 5, 75,000 
(4)new cases and 3,20,000 deaths occur world-wide.  

The estimated new cancer cases in 2007 worldwide 

will be more than 12 million, 6.7 million will occur 

in economically developing countries, of which 4.7 

million will result in death. On an average about 8-

8.5% men and 4-8.1% women could develop oral 
(5)cancer in their lifetime in developing countries.  

Some countries with the highest incidence rates for 

oral cancer in the world are located in the region of 

South Asia. India has always been cited as the coun-

try with the highest incidence in the world, though in 

some recent reports Sri Lanka and Pakistan are 

ranked at the top. In India alone over 100,000 cases 

are registered every year. According to cancer inci-

dence in five continents one district of India 

(Bhopal) has the highest incidence for cancers of 

both the tongue (10.9 per 100,000) and mouth (9.6 
 (6)per 100,000) in the world.  It is estimated that more 

than one million new cases are being detected annu-

ally in the Indian subcontinent out of which 92-95% 

of all oral malignancies are oral squamous cell carci-
(7)noma (OSCC).

ETIOLOGY

Oral squamous cell carcinoma is an age related dis-

ease, with about 90% to 95% of cases occurring in 
 (8) persons above the age of 40 years. The etiology of 

OSSC is multifactorial. Genetic, environment, 

social and behavioral effects may all be implicated. 

Tobacco is by far the main risk factor for OSCC and 

this applies to not only smoke but also to smokeless 
 (9) tobacco. The other risk factor for cancer is alcohol. 

Alcohol is oxidized to acetaldehyde and may act as a 

solvent and enhance the penetration of carcinogens 
 (10)into target tissues.  There is a significant joint 

multiplicative risk for OSCC in people who are both 
 (11)alcohol drinkers and heavy tobacco smokers.  

There is also a relationship of OSCC with betel nut. 

The International agency for research on cancer 

(IARC) long ago declared that betel nut was carci-
 (12)nogenic to humans and that has been confirmed.  

There is a relationship with HPV 16, HPV 18 and 
(13) OSCC, particularly oropharyngeal carcinoma.

The dentition may also play a role in OSCC. Head 

and neck and oesophageal dysplasia/cancer has 
(14)been found associated with dental neglect.

Periodontal diseases  has been implicated in 
(15)OSCC. Other conditions associated with an 

(16)increased risk of OSCC includes diabetes  and 
(17) candidal infection. Diet may play a role in OSCC 

development as evidenced by multiple epidemio-
18)logical studies worldwide.  Apart from the dietary 

risk factors for OSCC such as alcohol and other fac-

tors, studies show that consumption of fruits and veg-
(19) etables will have a protective effect. Thus, envi-

ronmental insults such as alcohol and/or tobacco 

products presumably increase DNA damage, 

increase p53 expression, and thereby activate clus-

ters of genes associated with cell growth, and/or cell 
(20)death.

PATHOGENESIS

Tumorigenic genetic alterations consist of two 

major types: tumor suppressor genes, which pro-

mote tumor development when inactivated; and 

oncogenes, which promote tumor development 

when activated. Tumor suppressor genes can be inac-

tivated through genetic events such as mutation, loss 

of heterozygosity, or deletion, or by epigenetic modi-

fications such as DNA methylation or chromatin 

remodeling. Oncogenes can be activated through 

overexpression due to gene amplification, increased 

transcription, or changes in structure due to muta-
(21)tions that lead to increased transforming activity.  

The cell of origin of OSCC is the oral keratinocyte. 

OSCC, as any cancer, is caused by DNA mutation, 

often spontaneous but increased by exposure to any 

of a range of mutagens like chemical, physical or 

microbial. The various changes in the DNA can prog-

ress from a normal keratinocyte to a pre-malignant 

or a potentially malignant keratinocyte that is char-

acterized by an ability to proliferate in a less con-

trolled fashion than normal. The cells become 

autonomous and a true cancer results, characterized  

by invasion across the epithelial basement mem-

brane and, ultimately, metastasis to lymph nodes, 
(22)bone, brain, liver and other sites.
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CLINICAL PRESENTATION

Symptoms: Pain is a common symptom in oral can-

cer patients, representing 30–40% of their main com-

plaints. Although pain is the main symptom, it usu-

ally arises only when the lesions have reached a 

remarkable size, thus, early carcinomas often go 

unnoticed because they are asymptomatic. Other 

symptoms include ear pain, bleeding, and mobility 

of teeth, problems in breathing, difficulty in speech, 

dysphag, and problems using prosthesis, trismus, 

and paraesthesia. Occasionally patients may present 

with cervical lymphadenopathy without any other 

symptoms. In terminal stages, patients may develop 

skin fistulas, bleeding, severe anaemia and 
 (23)cachexia.

Oral carcinoma presents with varied clinical fea-

tures as follows: 

· Exophytic (mass-forming, fungating, papil-

lary, verruciform)

· Endophytic (invasive, burrowing, ulcerated)

· Leukoplakia (white patch)

· Erythroplakia (red patch)

· Erythroleukoplakia (combined red and white 
(24)patch).

Initial stages: The clinical presentation of these 

early malignant lesions is usually in the form of an 

erytholeukoplastic lesion. It consists of red or red 

and white areas with a slight roughness and is well-

demarcated.

Advanced stages: The classic features of oral malig-

nancy include ulceration, nodularity and fixation to 

underlying tissues. 

Ulceration: This is one of the most common and 

best known features of OSCC. The ulceration has an 

irregular floor and margins, and is elevated and hard 

on palpation. When the lesion is large the patient 

often has severe pain, radiating from the lesion to the 

ipsilateral ear.

Lump: In these advanced stages, exophytic tumours 

with warty surfaces, poorly defined boundaries and 

hard to palpation may be seen.

 

Less common presentations: OSCC may manifest 

with paraesthesia or numbness of the chin. Others 

manifest with delayed healing after a dental extrac-

tion, or sometimes a lump with abnormal supplying 
 (23)blood vessels, dysphagia or weight loss.

TNM STAGING

The stage of the disease depends on several factors, 

including the size of the primary lesion, local exten-

sion, lymph node involvement, and evidence of dis-

tant metastasis. Tumor size, the organ or tissue 

affected, and the extent of spread are considered to 

be the best indicators of the patient's prognosis. 

(TNM) classification of oral cancer has 3 basic clini-

cal features: the size (in centimeters) of the primary 

tumor; the presence, number, size, and spread (uni-

lateral or bilateral) to the local lymph nodes; and the 

presence or absence of distant metastasis. Among 

the commonly applied schemes in oncology are the 

classifications proposed by the International Union 

against Cancer (UICC) and the American Joint 
(25)Committee on Cancer Society (AJCCS).

The tumor-node-metastasis (TNM) staging system 

was first reported by Pierre Denoix in the 1940s. The 

International Union against Cancer (UICC) even-

tually adapted the system and compiled the first edi-

tion of the TNM staging system in 1968 later it was 
(26)modified in 1974 and was given as follows.

T – Extent of primary tumor

N – Condition of regional lymph nodes

M – Absence or presence of distant metastasis

T – Primary Tumor

TIS – Carcinoma in situ

T1 – Tumor 2 cm or less in greatest diameter

T2 – Tumor greater than 2 cm but not greater 

than 4 cm in greatest diameter

T3 – Tumor greater than 4 cm in greatest diam-

eter

N – Regional lymph nodes

N0 – No clinically palpable cervical lymph 

nodes; or palpable nodes but metastasis 

not suspected

Oral cancer
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N1 – Clinically palpable homolateral cervical 

lymph nodes that are not fixed; metasta-

sis suspected

N2 – Clinically palpable contralateral/ bilat-

eral cervical lymph nodes that are not 

fixed; metastasis suspected

N3 – Clinically palpable lymph nodes that are 

fixed; metastasis suspected

M – Distant metastases

M0 – No distant metastases

M1 – Clinical and/or radiographic evidence of 

metastases other than to cervical lymph 

nodes

Clinical stage – Grouping of carcinoma of oral cav-
(27)ity: 

Stage I: T1 N0M0

Stage II: T2N0M0

Stage III: T3N0M0

T1N1M0

T2N1M0

                  T3N1M0

Stage IV: T1 N2M0   T1 N3M0   or any T or N 

category with M1

                 T2N2M0   T2N3M0

                 T3N2M0   T3N3M0 

REVIEW OF HISTOPATHOLOGIC 

MALIGNANCY GRADING IN ORAL 

SQUAMOUS CELL CARCINOMA

Histologic grading has been used for many years in 

an attempt to predict them clinical behavior of 

squamous cell carcinomas in the head and neck 

region. Histopathologic evaluation of the degree to 

which the tumor e.g. oral squamous cell carcinoma 

resembles its parent tissue (squamous epithelium) 

and produces its normal product (keratin) is called 

grading. The first level of histological assessment of 

OSCC is usually the grading of the tumor using the 

method based on the degree of differentiation intro-

duced by Broders in 1920. It takes into account the 

degree of keratinization, cellular and nuclear 

pleomorphism and mitotic activity. Tumors are gen-

erally divided into three categories: grade 1 (well dif-

ferentiated), grade 2 (moderately differentiated) and 
 (28)grade 3 (poorly differentiated).

Broders A.C. system was based on the proportion of 

differentiated cells to undifferentiated or anaplastic 
 (29)cells. Broders classification with modification is.

Grade I: Well differentiated tumors – 75-100% 

of cells are differentiated

Grade II: Moderately differentiated tumors – 

50-75% of cells are differentiated

Grade III: Poorly differentiated tumors – 25-

50% of cells are differentiated

Grade IV:  Anaplastic tumor – 0-25% of cells are dif-

ferentiated

A reported lack of correlation between Broder's 

grade and prognosis of head and neck squamous cell 

carcinomas has been explained by the fact that 

squamous cell carcinomas usually exhibit a 

heterogenous cell population with probable differ-

ences in invasive and metastatic behavior. A new 

grading system of head and neck squamous cell car-

cinomas was originally introduced by Jakobsson et 

al. (1973) which includes the morphologic parame-

ters “structure”, “tendency to keratinization”, “nu-

clear aberrations”, and “number of mitosis”, but also 

an evaluation of tumor-host relationship as esti-

mated by parameters such as “mode,” “stage of inva-

sion”, “vascular invasion” and “degree of 

lymphoplasmocytic infiltration”.
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ANNEROTH et al (1987) histologic grading 
(30)system:

It was based on Jakobsson et al. system for 

application to squamous cell carcinoma in the 

tongue and floor of mouth. One of the parameters, 

“vascular invasion” was omitted. Statistical analysis 

revealed that the reproducibility of the system was 

good for all morphologic variables. Mean total 

malignancy, tumor population and tumor-host 

relationship scores showed statistically significant 

correlation with mean rating for all the different 
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natural history with premalignant and early invasive 

phases. The etiological factors are well outlined. 

There is a long natural history of development of the 

disease running in to several years, cases treated in 

localized stages of the disease are completely 

curable and for the incurable persons pain relief and 

palliative care can be offered with considerable 

improvement of the quality of life. Early diagnosis is 

critically important to improve survival and to 

reduce morbidity and mortality associated with oral 

cancer. The treatment outcome of this disease is 

much better if detected at an early stage. 
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CONCLUSION

Oral cancer constitutes the most life threatening of 

all dental conditions. Oral cancer has a prolonged 
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ABSTRACT

Calcium hydroxide is one of the most widely 
used medicaments in dentistry. This article 
aims to review the material based on its 
history, properties, mode of action, clinical 
use of its different formulations, significance 
of the vehicles used in Ca(OH)  pastes, and the 2

role Ca(OH)  plays  in various clinical 2 

procedures. The review of literature enabled 
us to conclude that its application chiefly 
related to its ability to stimulate dentin bridge 
formation and its antimicrobial properties. 
The review will also enable clinicians to make 
infor med judgements  about  which 
formulations of calcium hydroxide should be 
used for specific clinical procedures.

Key words: calcium hydroxide, mode of 
action, clinical applications

INTRODUCTION

Calcium hydroxide has played a major role in den-

tistry, being one of the most widely used medica-

ments, ever since its use was popularized by the pio-
(1)neering studies of Hermann.  Well conducted 

research about the properties of calcium hydroxide 

such as its biocompatibility, antimicrobial potential, 

hard tissue deposition, physical-chemical aspects, 

give credibility to the choice of this materials in sev-

(2)eral clinical procedures.  This retrospective of liter-

ature aims to review the material under the follow-

ing general headings: history, physical & chemical 

properties, its mechanism of action, the different for-

mulations of Ca(OH) , vehicles used in Ca(OH)  2 2

pastes, and the role of Ca(OH)  in various clinical 2

procedures where its use is indicated.
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HISTORY

The initial reference to the use of calcium hydroxide 
(3)in dentistry has been attributed to Nygren (1838)  

for the treatment of a dental fistula, whilst Codman 
(4)(1851)  was the first to use the material to preserve 

involved pulp. It was however through the studies of 
(1)Hermann (1930)  that calcium hydroxide was intro-

duced to dentistry as a successful pulp capping 

agent. Before this pulp therapy consisted of 

devitalization with arsenic and other fixative agents. 

Hermann demonstrated the formation of secondary 

dentin over the amputation sites of vital pulps 

capped with calcium hydroxide. Hermann's intro-

duction of calcium hydroxide to dentistry had begun 
(5)a new era of successful vital pulp therapy.  

The first reports dealing with successful pulp cap-

ping using calcium hydroxide appeared in literature 

between 1934 and 1941, since then the clinical indi-

cations for its use have expanded greatly. In 1938, 

Teuscher and Zander introduced calcium hydroxide 

in the United States and they histologically con-

firmed complete dentinal bridging with healthy 

radicular pulp under the calcium hydroxide medica-
(6)ment.  Ca(OH)  was most favoured as a pulpotomy 2

agent in the 1940s and mid-1950s because it was 

thought to be more biologically acceptable owing to 

the fact that it promoted reparative dentin bridge for-

mation and pulp vitality was maintained. 

PHYSICAL PROPERTIES

· Ca(OH)  is a white odourless powder with a 2

molecular weight of 74.08

o· It has low solubility in water (1.2 g/l at 25 c), 

which further decreases as temperature rises. This 

low solubility is a good clinical characteristic, 

because a long period is necessary before it becomes 

soluble in tissue fluids, prolonging its duration of 

action when in contact with vital tissues. 

· Ca(OH)  has been classified as a strong base 2

( 7,8,9 )with a pH of 12.5-12.8.  The high pH of calcium 

hydroxide plays a vital role in the various actions of 

calcium hydroxide.

CHEMICAL PROPERTIES

The main actions of calcium hydroxide come from 

2+ -its dissociation into Ca  ions and OH  ions. The per-
2+centage of these ions is about 45.89% Ca  and 

-54.11% OH  ions. The actions of these ions on vital 

tissues and bacteria induce hard tissue deposition 
(9)and its antibacterial effect.

Changes in the biological properties of Ca(OH)  can 2

also be understood through its chemical reactions. 

For example, Ca(OH)  in the presence of carbon 2

dioxide (from tissues or atmosphere) forms calcium 

carbonate (a weak acid oxide), and this product does 

not have Ca(OH)  hard tissue depositing and anti-2

bacterial properties.

Thus a chemical analysis of the essential aspects of 

calcium hydroxide is important in order to use it cor-

rectly. Factors such as the influence of the vehicle on 

its rate of ionic dissociation, time necessary for 

reaching appropriate pH for microbial control, the 

action of carbon dioxide that interferes with its prop-

erties etc., have to be taken into account when using 
(2)the material in different clinical situations.

MECHANISM OF ACTION

The mechanism by which calcium hydroxide brings 

about its various actions has been broadly divided 
(2)into two categories:

1. Biological Effects                               

2. Antibacterial Effects

1) Biological Effects:

When calcium hydroxide is applied directly to the 

pulp (for example in a direct pulp cap or pulpotomy 

procedure), the tissue immediately adjacent to the 

medicament is necrotized by the high pH of calcium 

hydroxide. The necrosis is accompanied by acute 

inflammatory changes in the underlying tissue. In 4-

9 days, three distinct histological zones can be iden-

tified under the calcium hydroxide medicament- 

1. Zone of coagulation necrosis. 

2. Zone of variable osteodentin. 

3. Zone of relatively normal pulp under a hyper-

emic odontoblastic layer.                 

Holland et al. have showed that formation of miner-
 alized dentin starts between 7-10 days of applica-
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tion, at the junction of the necrotic zone and vital 
(10)inflamed tissue.  

Calcium Hydroxide Induced Mineralization

It seems that calcium hydroxide has the unique 

potential to induce mineralization even in tissues 
 (11)which are not programmed to mineralize.  

Although calcium hydroxide works effectively in 

forming a dentin bridge, its exact mechanism is not 

fully understood. The following routes have been 

suggested as to how calcium hydroxide induces the 

reparative process:

Calcium hydroxide is believed to maintain a 

local state of high alkalinity and thereby has the capa-

bility of activating tissue enzymes such as alkaline 

phosphatase, which is postulated to play an impor-
(12)tant role in hard tissue formation.  Alkaline 

phosphatase, which acts best in an alkaline pH of 8.6 

to 10.3, is associated with providing phosphate ions 

at the mineralization sites. It does this by hydrolyz-

ing phosphate ions from organic radicals at an alka-
(13) 2+line pH.  These phosphate ions react with Ca  ions 

from the circulating blood, creating a sediment of 

calcium phosphate on the organic matrix, and 

indeed this sediment is the molecular unit of 

hydroxyapatite, starting  the process of dentin 

bridge formation. 

Heithersay suggested that calcium ions may 

reduce the permeability of capillaries, so that less 

intercellular serum is produced, thus increasing con-
2+ (13)centration of Ca  ions at the mineralization site.  

The reduced capillary permeability and the increase 
2+in the number of Ca  ions, could further reduce 

serum flow within the dental pulp and consequently 

the concentration of the inhibitory pyrophosphate 

ion would be reduced. The pyrophosphate ions play 

a role in inhibiting the mineralization process. Not 

only is its concentration reduced, but it is also 

metabolized at the mineralization sites, due to an 

increase in the levels of calcium dependent 

pyrophosphatases, and this could result in uncon-

trolled mineralization of pulp tissues. This could 

also possibly explain the high incidence of mineral-

ized canals following pulpotomy or direct pulp cap-
(14)ping with Ca(OH) .  Uncontrolled mineralization 2

of pulp is therefore dependent on a reduced blood 

l

l

supply to the remaining vital tissue and not neces-

sarily on the amount of reparative dentin formed 
(15)with time.   

It has been suggested that a rise in pH, as a result 
- (16)of the free OH  ions, may favour mineralization.  

An alkaline pH may neutralize the lactic acid 

secreted by osteoclasts and this may help to prevent 

further destruction of mineralized tissue. The high 

pH is also optimum for pyrophosphatase activity, 

t he reby  reduc ing  l eve l s  o f  inh ib i to ry  

pyrophosphate; leading to or favouring mineraliza-

tion. There is however a problem in accepting the 

hydroxyl ions as the sole initiator of the mineraliza-

tion process, as it has been shown that other highly 

alkaline compounds such as barium hydroxide and 
(11)calcium phosphate fail to initiate mineralization.  

It has been speculated that Ca(OH)  exerts a 2

mitogenic and osteogenic effect. The high pH com-
2+ -bined with the availability of Ca  and OH  ions have 

an effect on enzymatic pathways and hence mineral-
(17)ization.

 Yoshiba et al. provided immunofluoroscence evi-

dence of the possible contribution of calcium 

hydroxide to odontoblastic differentiation. They 

found increased amounts of fibronectin (an 

extracellular glycoprotein linked to cell differentia-

tion), among migrating fibroblasts and newly 

formed odontoblasts, in areas of initial calcium 

hydroxide induced calcification. They noted that 

while calcium hydroxide was not unique in initiat-

ing reparative dentinogenesis, it demonstrated the 

most rapid tubular dentin formation in comparison 

to calcium phosphate ceramics and tricalcium phos-
(18)phate.

l
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Summary of Ca (OH) induced mineralization 2 

Ca (OH) 2

2+
Ca

-OH

Reduced capillary permeability   High pH promotes alkaline 

phosphatase activity and

neutralizes lactic acid 
produced

by osteoclasts.    

                    Reduced serum flow   

Reduced levels of inhibitory  pyrophosphate &                       Optimum pH for activity of 

pyrophosphatases
2+increased levels Ca  dependent pyrophosphatases      

MINERALIZATION

The Dentin Bridge

A mineralized barrier or 'dentin bridge' is usually pro-

duced following the application of calcium hydrox-

ide to vital pulp. This repair material appears to be 

the product of odontoblasts and connective tissue 

cells. A discussion on this critical dentin bridge, 

which is the product of the repair process induced by 

calcium hydroxide, is important to understand the 

result of the mineralization process induced by 

Ca(OH) .2

2+Source of Ca  ions in the Dentin Bridge

There is some controversy as to whether the calcium 

ions necessary for dentinal bridge formation comes 

exclusively from the circulating blood or whether 

the calcium hydroxide medicament also makes a 

contribution. Radioisotope studies have established 
2+that Ca  ions present in the applied Ca(OH)  do not 2

become incorporated in the mineralized repair tis-
(19,20)sue.  Rather the dentin bridge derives its mineral 

content solely from the dental pulp, via the blood 

supply. These studies indicate that calcium hydrox-

ide is an initiator rather than a substance for repair 

and its role in dentin bridge formation is limited to 

maintaining a low pH and producing a low grade irri-

tation and inflammation.

2+However other studies showed that the Ca  ions 

from the medicament may also enter into the dentin 

bridge by forming calcium salts and calcium protein 
 (21,22)complexes.  What these investigators did was to 

use pastes such as barium hydroxide and strontium 

hydroxide, instead of calcium hydroxide. When 

they evaluated the bridge formed later, it showed 

deposits of barium carbonate and strontium carbon-

ate grains, resembling graining observed with cal-

cium hydroxide. Since barium and strontium are not 

normally present within the circulating blood, they 

concluded that these deposits could only come from 

the capping medicament used.
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What can be tentatively concluded is that, it is the cir-

culating calcium from the blood that is mainly 

responsible for the calcium phosphate dentin bridge, 

while other calcium complexes and salts, such as cal-

cium carbonate in the dentin bridge, may be formed 

by calcium coming from the medicament. What is 

undisputed is the role calcium hydroxide plays in 

maintaining a localized state of alkalinity, stimulat-

ing alkaline phosphatase activity, and reducing cap-

illary permeability, all factors that favour mineral-

ization and pulpal repair.    

2.) Antibacterial effects

Along with its biological effects on tissues, calcium 

hydroxide has an important antimicrobial action, 

and this property is important in many of the clinical 

procedures. These antibacterial effects are thought 

to be related to pH and directly proportional to the 
-rate of release of OH  ions from Ca(OH) . The vari-2

ous ways by which Ca(OH)  brings about its 2

antimicrobial action are: 

-There is liberation of ions OH  from the 

alkaline Ca(OH)  and these ions act on the enzy-2

matic sites, proteins and phospholipids located on 

the bacterial cytoplasmic membrane. The effect of 

high pH alters the integrity of the cytoplasmic mem-

brane by interfering with enzymatic activity, chemi-

cal injury to organic components and transport of 

nutrients.  The extreme values of pH cause the 

uncoiling of many bacterial proteins with loss of 
 their biological activities.  Estrela et al. suggested 

the hypothesis of an irreversible bacterial enzymatic 

inactivation if extreme pH conditions are main-

tained for a long period of time and also a temporary 

bacterial enzymatic inactivation, with the restora-

tion of normal activity when the pH returns to the 
(23)ideal level for enzymatic activity.  This suggests 

the importance of maintaining a high pH of the 

Ca(OH)  dressing used as an intracanal medicament 2

so has to give it enough time to manifest its potential 

of action on microorganisms present in endodontic 

infections.  

Another  essent ia l  aspect  in  the 

antimicrobial action of Ca(OH)  is its neutralization 2

of bacterial toxins. Buck et al. evaluated the detoxi-

fication of endotoxin by different endodontic 

l

l

irrigants and calcium hydroxide. The results showed 

that the biologically active portion of endotoxin, 

Lipid A, is hydrolyzed by highly alkaline chemicals 
(24)like Ca(OH) .2

Safavi and Nichols showed that Ca(OH)  is 2

capable of hydrolyzing the lipid moiety of the bacte-

rial lipopolysaccharide cell wall (LPS), resulting in 

the release of free hydroxyl fatty acids. They sug-

gested that the calcium hydroxide mediated degra-

dation of LPS may be an important reason for the 

beneficial effects obtained with calcium hydroxide 
(25)used in clinical endodontics.

Estrela et al. suggested that Ca(OH)  is 2

effective against anaerobic organisms, which are the 

most abundant organisms in the infected root canals, 

through its ability to absorb carbon dioxide, essen-
(26)tial for the survival of these organisms.  

What can be concluded in the search for explaining 

the antimicrobial mechanism of calcium hydroxide 

is that the enzymes in the cytoplasmic membrane 

were the primary targets of pH changes, which can 

lead to reversible or irreversible inactivation of a 

wide range of microorganisms. As the site of action 
-of OH  ions of calcium hydroxide is the bacterial 

cytoplasmic membrane, and since in the microbial 

world, cytoplasmic membranes are similar irrespec-

tive of the microorganisms other characteristics, cal-

cium hydroxide has a wide range of action with simi-

lar effect on aerobic, anaerobic, Gram+ve and 

Gram-ve bacteria. This is clinically significant as in 

an infected canal system all these organisms are 
(2)encountered.  It is to be noted that calcium hydrox-

ide kills only the bacterial on the surface of the pulp 
(27)and not those that have penetrated necrotic tissue.  

Thus the material has no beneficial effect on the heal-

ing of an inflamed pulp and its use would appear to 

be indicated for the treatment of healthy or superfi-

cially contaminated pulps where bacteria have not 
(28)penetrated into the deeper parts.  The main issue is 

not 'how bacteria are killed' but 'how vital tissues can 

be protected from the toxicity of calcium hydrox-

ide'. The separation of the material from the vital tis-

sues by a zone of necrosis is probably what prevents 
(14)gross tissue damage.  

l

l

Calcium hydroxide in dentistry

49J Odontol Res 2013, Volume 1, Issue 1

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



DENTAL FORMULATIONS OF Ca(OH) : 2

Setting vs. Non-setting pastes

Several calcium hydroxide containing pastes are cur-

rently being used in dentistry. These can broadly be 

classified according to whether they are setting (e.g. 

Dycal) or non-setting materials (e.g. Pulpdent). 

Clinicians tend to develop their own preferences 

according to ease of manipulation and apparent clin-

ical success, however there are some procedures 

where one formulation is recommended over the 

other.

Non-setting pastes have a higher pH than hard set-

ting pastes, and thus have a better antibacterial 

effect. However non-setting calcium hydroxide 

pastes tend to undergo dissolution at a much faster 

rate and are likely to leach out from beneath the res-

toration. Therefore it is essential to establish a bal-

ance between a material that is sufficiently soluble 

to exert a therapeutic effect, yet which is not so solu-

ble that it dissolves away, thus vitiating its desired 

use. Thus non-setting Ca(OH)  pastes, like ApexCal 2

(Ivoclar, Schaan, Liechtenstein.), are generally used 

for root canal dressings, where as setting Ca(OH)  2

pastes are used as root canal sealers, e.g. Apexit 
(29)(Ivoclar, Schaan, Liechtenstein).  In an IPC proce-

dure, where the antimicrobial action of Ca(OH)  is 2

more important, a non-setting calcium hydroxide 

paste is recommended. British researchers have con-

firmed this, by finding significantly more bacteria 

under the hard setting version versus the non-setting 
(30)pastes.  In a DPC or pulpotomy procedure both 

pastes are equally effective in inducing reparative 

dentin formation. The advantage a paste like Dycal 

(Dentsply, Milford, USA) has is that being less alka-

line, it is less caustic to the remaining vital pulp, and 

being stronger, condensation of the permanent fill-

ing can be done directly over it. The advantage a 

non-setting paste like Pulpdent (Pulpdent Corp., 

Brookline, USA) has is that the dentin bridge it 

forms is more visible radiographically, allowing 

better clinical judgment of whether the procedure is 

a success or not. The reason for the better radio-

graphic contrast under a non-setting paste, is that a 

necrotic zone of chemically altered tissue is formed 

between the material and the dentin bridge, as a 

result there is a gap between the bridge and the medi-

cament, making it easier to distinguish the dentin 

bridge. Although the dentin bridge formed under the 

setting pastes are histologically similar, the necrotic 

zone is resorbed prior to the formation of the dentin 

bridge, which then comes to lie directly under the 

capping material making it difficult to distinguish 

radiographically.

VEHICLES USED IN CALCIUM 

HYDROXIDE PASTES

Many substances have been added to calcium 

hydroxide to improve it antibacterial action, 

radiopacity, flow, consistency, and to maintain its 
(31)high pH. An ideal vehicle should allow slow diffu-

2+ -sion of Ca  and OH  ions, have low solubility in tis-
(32)sue fluids, and permit hard tissue deposition.  The 

differences in the velocity of ionic dissociation of 

Ca(OH)  are directly related to the vehicle used in 2

the paste, the lower the viscosity of the paste the 
(23)higher will be the ionic dissociation.   In general 3 

types of vehicles are used - aqueous, viscous and 
(32)oily.

Aqueous Group Vehicles: This group is repre-

sented by water-soluble vehicles including water, 

saline, dental anaesthetics, and methylcellulose. 

These types of vehicles promote rapid release of 
2+ -Ca  and OH  ions and a high degree of solubility, 

causing Ca(OH)  to be rapidly solubilized and 2

resorbed. Examples: Calxyl (Otto & Co., Frankfurt, 

Germany) - oldest manufactured paste introduced 

by Hermann and is basically a solution of Ca(OH)  2

in water, Pulpdent (Pulpdent Corp., Brookline, 

USA) - Ca(OH)  in an aqueous suspension of 2

methylcellulose,& Calcipulpe (Septodont, Saint-

M a u r ,  F r a n c e )  -  v e h i c l e  u s e d  i s  

carboxymethylcellulose.

Viscous Group Vehicles: The pastes in this cate-

gory use viscous vehicles such as glycerin, polyeth-

ylene glycol, and propylene glycol. The viscous 
2+vehicles cause a much slower release of Ca  and 

-OH  ions over extended periods. The higher molecu-

lar weight of these vehicles minimizes the solubility 

of Ca(OH)  into the tissues and maintains the paste 2

in the required areas for longer intervals, prolonging 

the action of the paste. Example: Calen (S.S. White- 

Artigos Denta´rios, Rio de Janeiro, Brazil) - poly-

ethylene glycol is the viscous vehicle in which 

Ca(OH)  is dispersed.  2
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Oily Group Vehicles: The oily vehicles like sili-

cone oil, camphor, & eugenol are non-water soluble 

substances that promote the lowest solubility and dif-

fusion of Ca(OH)  within the tissues. Pastes contain-2

ing this type of vehicle remain in the root canal for a 

longer time as compared to aqueous or viscous vehi-

cles. Example: Vitapex (Neo Dental Chemical 

Products Co., Tokyo, Japan) - composed of calcium 

hydroxide, iodoform, and silicone oil as the oily 

vehicle. 

2+Clinical situations that require a rapid liberation Ca  
-and OH  ions at the beginning of treatment require an 

aqueous vehicle containing Ca(OH)  paste, whilst in 2

clinical situations that require gradual and more uni-

form liberation of ions, a viscous vehicle containing 

paste should be used. Pastes containing oily vehicles 

have restricted use and are employed in those clini-

cal situations that require a very slow ionic dissocia-
(32)tion.  For example, in cases of dental replantation, 

as soon as treatment is performed, a paste with an 

aqueous vehicle should be used, because of the need 

for rapid ionic release.  Subsequently a Ca(OH)  2

paste with a viscous vehicle should be used in the fol-

lowing dressings, because the paste must remain in 

the root canal for a longer period, during which high 

pH will be maintained and slow ionic release will 

occur. Pastes containing oily vehicles, like Vitapex, 

are used for apexification procedures, where the 

Ca(OH)  dressings have to last for 6-24 months.2

ROLE OF CALCIUM HYDROXIDE IN 

CLINICAL PROCEDURES

1)  Lining of cavities

The setting calcium hydroxide pastes are now in gen-

eral use as lining materials. Their perceived advan-

tages in addition to their therapeutic effects are as fol-
(30)lows:  

i) They have a rapid initial set in the cavity, under the 

accelerating effect of moisture in the ambient air of 

the oral cavity. 

ii) They do not interfere with the setting reaction of 

BIS-GMA resins, and are therefore the lining mate-

rial of choice under composite resin materials. 

iii) It is generally considered that the initial set of the 

material is sufficiently hard to resist the applied con-

densation pressure required for amalgam alloys. 

2) Indirect Pulp Capping (IPC)

There is evidence that Ca(OH)  stimulates an 2

increase in mineralization, within the affected 
(29)dentin that remains at the base of the cavity.  The 

mechanisms by which mineralized dentin formation 

is initiated by calcium hydroxide, cannot hold true in 

an IPC procedure, as the medicament is not in direct 

contact with the pulp (as occurs is an direct pulp cap 

or pulpotomy procedure). The dentin bridging 

effects of calcium hydroxide occur only when the 
(33)agent is in direct contact with healthy pulp tissue.  

So the role of Ca(OH) , in an IPC procedure is lim-2

ited to acting as an antimicrobial agent and a mild 

pulp stimulant with the pulp responding physiologi-

cally to the carious process to produce reparative 
(10)dentin.

Clinical studies have shown no significant differ-

ences in the ultimate success of this procedure, 

regardless of whether Ca(OH)  or some other medi-2

cament like Zinc oxide-eugenol is used over the 
(34,35)residual carious dentin.  So while some clinicians 

recommend Zinc oxide-eugenol because of its better 

sealing and obtudent properties, others recom-

mended calcium hydroxide because of its ability to 

stimulate a more rapid formation of reparative 

dentin and also it can stimulate healing of minute 

pulpal exposure which may have been overlooked.  

3) Direct Pulp Capping (DPC)

DPC is undertaken in an attempt to maintain the 

health of an exposed vital pulp. Calcium hydroxide 

works very effectively in inducing the formation of a 

mineralized dentin bridge over the vital pulp. If bac-

terial contamination is minimal, calcium hydroxide 

pulp capping procedures can produce successful 
(36)results in 96% of cases.  Just like in the IPC proce-

dure, the importance of preventing bacterial 

microleakage and maintaining a proper apical seal 

for the success of a direct pulp capping procedure is 

vital.

4) Pulpotomy

This is a standard clinical procedure, which differs 

from DPC in that, surgical removal of the coronal 
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pulp is undertaken, prior to application of a medica-

ment like Ca(OH)  The healing process is similar to 2

that which occurs in direct pulp capping, i.e. a min-

eralized dentin bridge, is formed over the amputated 

pulp. 

Calcium hydroxide was most favoured as a 

pulpotomy agent in the 1940s and mid-1950s 

because it was thought to be more biologically 

acceptable owing to the fact that it promoted repara-

tive dentin bridge formation and pulp vitality was 
(6)maintained.  Inspite of the great success of Ca(OH)  2

in forming a dentin bridge, a calcium hydroxide 

pulpotomy technique is generally not recommended 

for primary teeth owing to its low clinical success 

rate. Most of the long-term clinical studies have sug-

gested this failure was the result of chronic inflam-

mation and internal resorption calcium hydroxide 
(37 ,38)causes.  At present calcium hydroxide 

pulpotomy cannot be recommended for primary 
(39)teeth owing its low clinical success rate.

Because of improved clinical outcomes, Ca(OH)  is 2

the recommended pulpotomy agent for carious and 

traumatic exposures of young permanent teeth, par-

ticularly for the apexogenesis procedure. It is also 

recommended that once the apex has formed, the 

Ca(OH)  dressing be removed and conventional root 2

canal obturation be done so has to prevent the long 
(40)term canal calcification and obliteration it causes.

5) Primary root canal filling material 

 A study conducted by Mani & Chawala found 

Ca(OH)  mixed with lodoform to be a near ideal pri-2

mary root canal filling material. The main advan-

tages were its biocompatibility, anti-microbial 

actions, any over fill resorbs quickly, and it can be 

more easily applied or if necessary removed from 

Ca(OH)  induced internal resorption2

Calcium hydroxide induced internal resorption has been a subject of interest because of the implications it 
may have when used in different procedures like DPC or pulpotomy. Internal resorption occurs because the 
highly alkaline Ca(OH)  causes an over stimulation of the remaining vital pulp tissue, which  results in 2

(41)
undifferentiated mesenchymal cells giving rise to odontoclasts, that cause the resorption.  Internal 
resorption usually occurs when Ca(OH)  is in contact with the highly cellular vital primary pulp, and it is for 2

this reason that DPC or Ca(OH) pulpotomies are not recommended in deciduous teeth. Internal resorption2  

does not appear to be a problem in permanent teeth, probably because of its lower cellular content and 
decreased inflammatory response of the permanent tooth pulp.

(42)the roots as compared to Zinc oxide-Eugenol.   

One disadvantage with the use of Ca(OH) as a root 2 

canal filling material was that it resorbs at a slightly 

faster rate that the deciduous root.  

6) Intra canal medicament 

Calcium hydroxide has been found to be the most 

effective intra canal medicament to obtain canal ster-
(43)ilization between endodontic appointments.  

Although the cleaning, debridement and shaping of 

the root canal is the most important step of eliminat-

ing bacteria from the canal system, use of an intra 

canal medicament like Ca(OH)  can reduce treat-2

ment time and number of appointments. It is impor-

tant to maintain a high pH as well as to allow enough 

time for the medicament to manifest its 

antimicrobial potential on the microorganisms pres-

ent in endodontic infections. Heithersay recom-

mends that Ca(OH)  be used as a root canal dressing 2

in teeth with large periapical lesions and in cases 

where it is necessary to control the seepage of 
(13)periapical exudates into the canal.  The mechanism 

whereby reduction of the seepage occurs is probably 

due to the fibrous barrier that is formed when 

Ca(OH)  is placed in direct contact with host tis-2

(44) (13) sues  or due to the constriction of capillaries.

Ca(OH)  is also believed to accelerate the natural 2

healing of the periapical lesions regardless of the 
(45)bacterial status of the root canal system.  The abil-

ity of Ca(OH)  to dissolve necrotic tissue is also use-2

ful, as anatomical problems may make it difficult for 

irrigating solutions to reach all areas of the root 
(46)canal.   

7) Apexification

When Ca(OH)  is used for the apical closure of a 2

non-vital young permanent tooth it forms a calcific 
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barrier of mineralized scar tissue across the apical 

foramen, in a manner similar to how it brings about 

dentinal bridging in DPC or pulpotomy. The differ-

ence here being that the hard tissue barrier it forms 

consists mainly of osteoid tissue (as there is no vital 

pulp and odontoblasts to differentiate and form 

reparative dentin). Because Ca(OH)  is inherently 2

soluble, it must be replaced at 3-6 month intervals, 

until closure of the apex has occurred. It has also 

been suggested that role of Ca(OH)  in apexification 2

is  secondary, and what is more important in the suc-

cess of this procedure is complete debridement and 

asepsis of the canal system, as apical closure has 

been found to occur even without a root-end filling 

material.

CONCLUSION

Ever since the introduction of calcium hydroxide as 

a pulp capping agent by Hermann, its role in den-

tistry has been almost unparalleled, and the indica-

tions for its use has expanded greatly. This review of 

literature enables us to conclude that its application 

in various dental procedures chiefly relate to its abil-

ity to stimulate dentin bridge formation and its 

antimicrobial properties. Considering the immense 

potential of the medicament it is truly a 'panacea in 

dentistry'.

REFERENCES  

1. Hermann BW. Dentinobliteration der 

Würzelkanälen nach Behandlung mit 

Kalzium. Zahnarztliche Rundschau. 

1930;39:888-99.

2. Estrela C, Holland R. Calcium hydroxide: 

study based on scientific evidences. J Appl. 

Oral Sci. 2003; 11(4):269-82.

3. Nygren J.  Radgivare Angaende Basta Sattet 

Att Varda Ah Bevara Tandernas Fuskhet. 

1838 Osv. Stockholm.

4. Codman, WW 1851 Ossification of the pulp 

of a tooth. Newsletter IV, 90 (printed in Malo 

PRT, Kessler Nieto F, Vadillo MVM) 

Hidroxido de calcio y apicoformación. 

Revista Espa Ola de Endodoncia. 1987;5:41-

61.

Calcium hydroxide in dentistry

53J Odontol Res 2013, Volume 1, Issue 1

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch

5. Stanley HR. Calcium hydroxide and vital 

pulp therapy. In Seltzer and Bender's dental 

pulp, Hargreaves KM, Goodis HE (eds.). 

Quintessence books, Chicago. 2002,pp.309-

24.

6. Teuscher GW, Zander HA. A preliminary 

report on pulpotomy. Northwest Univ Grad 

Bull 1938;39:4.

7. Maisto OA . Endodoncia. 3rd ed. Buenos 

Aires: Mundi.1975

8. Cvek M. Calcium Hydroxide in the 

Treatment of Traumatized Teeth. Stockholm: 

Eastman Institute. 1989.

9. Estrela C. Análise química de pastas de 

hidróxido de calcio frente é liberacão de ions 

calcio,de ions hidroxila e formacão de 

carbonato de calcio na presenç a de tecido 

con i untivo de cão (Thesis). 1994. São 

Paulo.

10. Holland R, Mello W, Nery MJ, Souza V, 

Bernabé PFE, Otoboni-Filho JA. Healing 

process of Dog's dental pulp after pulpotomy 

and pulp covering with calcium hydroxide in 

powder or paste form. Acta Odontol Pediatr 

1981;2:47-51.

11. Mitchell DF, Shankwalker GB Osteogenic 

potential of calcium hydroxide and other 

materials in soft tissue and bone wounds. J 

Dent Res 1958;37:1157-63.

2+ + 12. Guo J, Messer B. Properties of Ca and Mg

activated adenosine Triphosphate from rat 

incisor pulp Arch Oral Biology 

1976;21(11):637-40.

13. Heitersay GS. Calcium hydroxide in the 

treatment of pulpless teeth with associated 

pathology. J Brith Endod Soc 1975;8:74-93.

14. Seltzer S, Bender IB. The dental pulp-

biologic considerations in dental procedures. 

3rd ed. Philadelphia: JB Lippincott. 1984.

15. Heide S, Kerkes GS. Delayed pulp capping 

in permanent incisors of monkey. Int Endod J 

1987;20(2):17-21.



16. Tronstad L, Andreassen JO, Hasselgren G, 

Kristerson L, Riis I. pH changes in dental 

tissues after root canal filling with calcium 

hydroxide. J Endod 1981;7:17-21.

17. Torneck CD, Moe H, Hawley TP. The effect 

of Calcium hydroxide on porcine pulp 

fibroblasts in vitro. J Endod 1983; 9(4):131-

6.

18. Yoshiba K, Yoshiba N, Nakamura H. 

Immunocolonization of fibronectin during 

reparative dentinogenesis in human teeth 

after pulp capping with calcium hydroxide. J 

Dent Res 1996; 75:1590.

19. Sciaky I, Pisanti S. Localization of calcium 

placed over amputated pulps in dogs teeth. J 

Dent Res  1960;39:11-28.

20. Attalla MN, Noujaim AA. Role of calcium 

hydroxide in the formation of reparative 

dentin. J Can Dent Assoc. 1969;35:267-52

21. Stark MM. The localization of radioactive 

Ca(OH)   over exposed pulps in rhesus 2

monkey teeth: a preliminary report. J Oral 

Ther Pharmacol 1964; 3:290-97.

22. Holland R. Histochemical analysis of the 

dog's dental pulp after pulp capping with 

calcium, barium, and strontium hydroxides. J 

Endod.  1982;8:444-9.

23. Estrela C, Sydney GB, Bammann LL, 

Fellipe-Jr O. Estudo do efeito biológico do 

pH na atividade enzimática de bactérias 

anaeróbias. Rev Fac Odontol Bauru 

1994;2:31-38.

24. Buck RA, Cai J, Eleazer PD, Staat RH, Hurst 

HE. Detoxification of endotoxin by 

endodontic irrigants and calcium hydroxide. 

J Endod 2000;27:325-327.

25. Safavi KE, Nichols FC. Effect of calcium 

hydroxide on bacterial lipopolysaccharide. J 

Endod 1993; 19:76-78.

26. Estrela C, Fabiana CP, Yoto I, Bammann LL. 

In vitro determination of direct antimicrobial 

54

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch

effect of calcium hydroxide. J Endod. 

1998;24:15.

27. Cox CF, Bergenholtz G, Heys DR, Syed SA, 

Fitzgerald M, Heys RJ. Pulp capping of 

dental pulp mechanically exposed to 

microflora: a 1-2 year observation of wound 

healing in the monkey. J Oral Pathol. 1985;- 

14:156-168.

28. Watts A, Paterson RC. Bacterial 

contamination as a factor influencing the 

toxicity of materials to the exposed pulp. 

Oral Surg. 1987;64:466.

29. Eidelman E, Finn SB, Koulourides T. 

Remineralization of carious dentin treated 

with calcium hydroxide. J Dent Child 

1965;32(4):218-225.

30. Lim M, McCabe J. Lining material for 

amalgam restorations. Br Dent J 1982; 

152(9): 313-5.

31. Leonardo MR, Leal JM, Simêes Filho AP. 

Endodontia Tratamento Dos Canais 

Radiculares. 1982 São Paulo: Panamericana.

32. Fava LR, Saunders WP. Calcium Hydroxide 

pastes: classification and clinical indications. 

Int Endod J 199; 32(4)257-69.

33. Stanley HR. Criteria for standardizing and 

increasing credibility of direct pulp capping 

studies. Am. J Dent 1998;11:S17-S34.

34. Ehrenreich DV. A comparison of the effects 

of zinc oxide-eugenol and calcium hydroxide 

in carious dentin in human primary molars. J 

Dent Child 1968;35:451.

35. Stanley HR. Pulpal response to dental 

techniques and materials. Dent Clin North 

Am 1971;15:115-26.

36. Cvek M Clinical report on partial pulpotomy 

and capping with calcium hydroxide in 

permanent incisors with complicated root 

fractures. J Endod.1978;4(8):232-7.

37. Via WR Jr. Evaluation of deciduous molars 



treated by pulpotomy and calcium hydroxide. 

J Am Dent Assoc 1955;50:34-7.

38. Law DB. An evaluation of the vital 

pulpotomy technique. J Dent Child 1956; 

23:40.

39. Mathewson RJ, Primosch R. Pulp treatment. 

In: Fundamentals of pediatric dentistry. 3rd 

ed. Chicago: Quintessence. 1995 p257-84.

40. Patterson SS. Pulp calcification due to 

operative procedures - pulpotomy. Int Dent J 

1967;17:490-4. 

41. Ingle IJ, Bakland L. Endodontics. In: 

Dummett C O Jr and  M. Kopel H M  
thPediatric Endodontics. 5  ed. B C 

Decker;2002.

42. Mani A, Chawala H. Evaluation of Calcium 

hydroxide as a root canal filling material in 

primary teeth. J Dent Child 2000;67(2):142-

7.

43. Byström A, Claesson R, Sundqvist G. The 

antibacterial effect of camphorated 

paramonochlorophenol, comphorated phenol 

and calcium hydroxide in the treatment of 

infected root canals. Endod Dent Traumatol 

1985;1:170-75.

44. Rasmussen P, Mjor IA Calcium hydroxide as 

an ectopic bone inductorin rats Scan. J Dent 

Res 1971;79(1):24-30.

45. Matsumiya S, Kitamura M. 

Histopathological and histobacteriological 

studies of the relation between the condition 

of sterilization of the interior of the root 

canal and the healing process of periapical 

tissues in experimentally infected root canal 

treatment. Bulletin of Tokyo Dental College 

1960;1:1-19

46. Hasselgren G, Olsson B, Cvek M. Effects of 

calcium hydroxide and sodium hypochlorite 

on the dissolution of necrotic porcine muscle 

tissue. J Endod 1988;14:125-7.

Calcium hydroxide in dentistry

55J Odontol Res 2013, Volume 1, Issue 1

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



J Odontol Res 2013;1(1): 56-62.

REVIEW ARTICLE

SCOPE OF PHOTODYNAMIC THERAPY IN 
THE FIELD OF PERIODONTICS: A REVIEW

Authors:
1Noorudeen AM  , 

2Mohammed Shereef ,
2Mathew T Joy

1Professor &HOD, Dept. of Periodontology 

and Oral Implantology, Indira Gandhi 

institute of Dental sciences, Nellikuzhy P. O., 

Kothamangalam 686 691, Kerala, India.

2Senior lecturer, 

Dept. of Periodontology and Oral 

Implantology, Indira Gandhi institute of 

Dental sciences, Nellikuzhy P. O., 

Kothamangalam 686 691, Kerala, India.

Address for correspondence: 

Dr. Mohammed Shereef, Senior lecturer, 

Dept. of Periodontology and Oral 

Implantology, Indira Gandhi institute of 

Dental Sciences, Nellikuzhy P. O., 

Kothamangalam 686 691, Kerala, India.

E-mail: mohammedshereef@yahoo.co.uk

ABSTRACT

Photodynamic therapy (PDT ) is a form of 
phototherapy using nontoxic light-sensitive 
compounds that are exposed selectively to light, 
whereupon they become toxic to targeted 
malignant and other diseased cells. It involves the 
use of low power lasers with appropriate 
wavelength to kill micro organisms treated with a 
photosensitizer drug. PDT could be a useful adjunct 
to mechanical as well as antibiotics in eliminating 
periopathogenic bacteria. Applications of 
photodynamic therapy in dentistry are growing 
rapidly for the treatment of oral cancer, bacterial 
and fungal infections and photodynamic diagnosis 
of malignant transformation of oral lesions, and are 
recognized as a treatment strategy which is both 
minimally invasive and minimally toxic.

K e y w o r d s :   p h o t o d y n a m i c  t h e r a p y ,  
photosensitizers, gingivitis, periodontits, peri-
implantitis, Flap surgery, microbial resistance, 
systemic antibiotics.

 

INTRODUCTION

Photodynamic therapy (PDT) is an effective and 

innovative microbicidal method which involves the 

combination of a non-toxic dye (photosensitizer) 

and a visible light source. It shows a great 

microbicidal effect in addition to better access to 

sites that are inaccessible to conventional therapy. 

The use of PDT as an antimicrobial control method 

has local and specific effects, and also selectiveness 
(1)for the pathogens . The word photodynamics 

means the application of dynamics of photons of 
(2)  light on the biological molecules .  Photodynamic 

therapy (PDT) matured as feasible medical technol-

ogy in 1980s at several institutions in the world basi-

cally as a treatment for cancer.  Photodynamic ther-
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apy (PDT) has emerged in recent years as a non – 

invasive therapeutic modality for the treatment of 
(3)various infections by bacteria, fungi, and viruses . 

This therapy is defined as an oxygen-dependent pho-

tochemical reaction that occurs upon light – medi-

ated activation of a photosensitizing compound lead-

ing to the generation of cytotoxic reactive oxygen 
(4)species, predominantly singlet oxygen .

Most modern PDT applications involve three key 
(5)components : a photosensitizer, a light source and 

tissue oxygen. The wavelength of the light source 

needs to be appropriate for exciting the 

photosensitizer to produce reactive oxygen species. 

The combination of these three components leads to 

the chemical destruction of any tissues which have 

either selectively taken up the photosensitizer or 

have been locally exposed to light.  

HISTORY

The origin of light as a therapy in medicine and sur-

gery are traced from antiquity to the modern day. 

Phototherapy began in ancient Greece, Egypt, and 

India, but disappeared for many centuries, only 

being rediscovered by the Western civilization at the 
thbeginning of the 20  century. The use of contempo-

rary photodynamic therapy was first reported by the 

Danish physician, Niels Finsen. He successfully 

demonstrated photodynamic therapy by employing 

heat - filtered light from a carbon - arc lamp (The 

Finsen Lamp) in the treatment of a tubercular condi-
 (3)tion of the skin known as Lupus Vulgaris.

A German physician Friedrich Mayer-Betz per-

formed the first study, with what was first called 

photoradiation therapy (PRT) with porphyrins in 

1913 in humans. But it was John Toth, who 

acknowledged the photodynamic chemical effect of 

the therapy with early clinical argon dye asers and 

renamed it as photodynamic therapy (PDT). It 

received even greater interest as Thomas Dougherty 

formed the Internat ional  Photodynamic 

Association. Its use first started in dermatology 

(1992), then oncology (1995), and recently in 
 (6)  microbiology (1996) . PDT was approved by the 

Food and Drug Administration in 1999 to treat pre-
(4,7)  cancerous skin lesions of the face or scalp. The 

first light sources used in PDT were conventional 

lamps with no-coherent and polychromatic light, 

and a strong thermal component associated with 

light emission. They were later replaced by light-
(1)emitting diodes and low-level diode lasers .

MECHANISM OF ACTION

The basis of PDT is the interaction of light with pho-

tosensitive agents to produce an energy transfer and 

a local chemical effect. Here, many photosensitizers 

work together to harvest light energy to produce 

chemical reactions. Of the many photosensitizers 

that have been used in PDT, each has its own unique 

excitation properties. Usually, the photosensitizer is 

excited from a ground singlet state to an excited sin-

glet state. It then undergoes intersystem crossing to a 

longer-lived excited triplet state. One of the few 

chemical species present in tissue with a ground trip-

let state is molecular oxygen. When the 

photosensitizer and an oxygen molecule are in prox-

imity, an energy transfer can take place that allows 

the photosensitizer to relax to its ground singlet 

state, and create an excited singlet state oxygen mole-

cule. Singlet oxygen is a very aggressive chemical 

species and will very rapidly react with any nearby 

biomolecules. Ultimately, these destructive reac-

tions will kill cells through apoptosis or necrosis. 

PDT can be considered a form of targeted singlet 

oxygen chemotherapy, where the targeting is 

achieved with  the  combinat ion of  the  

photosensitizer (functioning as a catalyst) and 

intense light.

PHOTOSENSITIZER

Requirements of an optimal photosensitizer include 

following characteristics:

(1,8)1. Biologically stable 

(1,8)2. Must be photochemically efficient 

(1,8)3. Selectively retained in the target tissue 

4.  Low toxicity and fast elimination from the skin 
(6)and epithelium  

5. Should have minimal toxicity to other than the 
(1,8)target area  

6. High quantum yield of singlet oxygen produc-
(6)tion in vivo
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7. Cost effectiveness and commercial availabil-
(6)ity  

8. High solubility in water, injection solutions, 
(6)and blood substitutes  

(9)9. Storage  

More than 400 compounds are known with photo-

sensitizing properties including dyes, drugs, cos-
10 metics, chemicals and many natural substances.

Most of the sensitizers used for medical purposes 

belong to the following basic structures:

· Tricyclic dyes with different meso-atoms. 

Acridine orange, proflavine, riboflavin, methy-

lene blue, fluorescein, eosine, erythrosin, rose ben-

gal. 

· Tetrapyrroles. Porphyrins and derivatives, chlo-

rophyll, phylloerythrin, phthalocyanines.

· Furocoumarins. Psoralen and its methoxy-

derivatives xanthotoxin, bergaptene.

(15)Figure1. Principles of PDT .

(6)ADVANTAGES OF PDT  

Therapy has only localized effects as the 

photosenstizer is selectively absorbed at a greater 

rate by target tissues, can be performed in outpatient 
(16)or day-case settings , is more economical than radi-

ation and surgical therapy for cancer patients, shows 

faster post-operative healing with no long term side 

effects, less invasive and can be repeated many 
(6)times at the same site if needed, unlike radiation .

PDT presents some advantages over conventional 

antibiotic therapy, such as rapid elimination of target 

microorganisms (within seconds or minutes, 

depending on energy density and power used) and 

absence of maintenance of high concentrations of 

dye on lesions during hours or days as observed in 

conventional therapy. Due to production of singlet 

oxygen and free radicals, which are responsible for 

mediating bacterial killing, the development of 

resistance to lethal photosensitization by the target 

organisms would be a very unlikely event. Another 

advantage relates to the restriction of antimicrobial 

effects to the lesion through careful application of 

the dye and light source, without affecting the adja-

cent normal microflora. Also, PDT acts eliminating 

disease-causative microorganisms and their viru-
(1)lence factors .

(6)LIMITATIONS  

Light needed to activate photosensitizer cannot pene-

trate more than 1cm of tissue depth using standard 

laser and low powered LED technology and hence is 

less effective in treatment of large tumors and 
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metastasis. It may leave many people very sensitive 

to light post therapy and cannot be used in people 

allergic to porphyrins.

Application of photodynamic therapy in den-

tistry.

Photodynamic therapy has been used in (i) 

photodynamic diagnosis of malignant transforma-

tion of oral lesions, (ii) treatment of premalignant 

and malignant oral lesions, (iii) chemotherapy 

(PACT) of bacterial and fungal infections, (iv) pre-

vention of alveolar ostitis and postextraction pain, 

(v) decontamination of implant surface and preven-

tion and treatment of peri-implantitis, (vi) 
(13)endodontic treatment .

Photodynamic antimicrobial chemotherapy 
(4)therapy  

Antimicrobial PDT can be considered as an adjunc-

tive to conventional mechanical therapy. The liquid 

photosensitizer placed directly in the periodontal 

pocket can easily access the whole root surface 

before activation by the laser light through an opti-
(17)cal fiber placed directly in the pocket.  As a result 

of the technical simplicity and the effective bacterial 

killing, the application of PDT in the treatment of 

periodontal diseases has been studied extensively. 

Antimicrobial PDT not only kills the bacteria, but 

may also lead to the detoxification of endotoxins 

s u c h  a s  l i p o p o l y s a c c h a r i d e .  T h e s e  

lipopolysaccharides treated by PDT do not stimulate 

the production of pro-inflammatory cytokines by 

mononuclear cells. Thus, PDT inactivate endotox-
(4)ins by decreasing their biological activity.

It has been demonstrated that bacteria associated 

with periodontal disease can be killed through pho-

tosensitization with toulidine blue O by irradiating 

with helium – neon soft laser. Data from an in vitro 

study indicated that PDT could kill bacteria orga-

nized in a biofilm. In an animal study, it was found 

that PDT was useful in reducing the redness, bleed-

ing on probing, and porphyromonas gingivalis lev-
 (18)els.

Yilmaz et al. randomly assigned a total of 10 

patients to receive repeated application of scaling 

and root planing with photodynamic therapy the 

other groups were receiving only scaling and root 

planing, photodynamic therapy, and oral hygiene 

instructions. Methylene blue served as the 

photosensitizer and was used as a mouth rinse. 

Significant clinical and microbiological improve-

ment was seen within groups receiving scaling and 

root planing with photodynamic therapy and the scal-

ing and root planing alone. However, improvement 

in groups receiving photodynamic therapy alone, as 

well as those receiving only oral hygiene instruc-

tions, did not reach significant levels. The reduced 

effectiveness of PDT may be the due the application 
(19)of PDT from the external surface of the gingiva. A 

study on 10 patients with aggressive periodontitis, in 

a split-mouth design to compare PDT using a laser 

source with a wavelength of 690 nm associated with 

a phenothiazine photosensitizer or scaling and root 
 (20) planning (SRP) with hand instruments;  to com-

pare the CAL at baseline and three months after 

treatment with an automated periodontal probe, con-

cludes that PDT and SRP show similar clinical 

results in the non-surgical treatment of aggressive 

periodontitis.

PDT has advantages such as reducing the treatment 

time, no need for anesthesia, destruction of bacteria 

in a very short period of time (<60 seconds), 

unlikely development of resistance by the target bac-

teria, and avoidable damage to the adjacent host tis-

sues. Further studies using larger sample sizes are 
(10)warranted to confirm these results .

An Adjunct In Non Surgical Periodontal 
(10)Treatment

Twenty-four subjects with chronic periodontitis 

were randomly treated with scaling and root plan-

ning followed by a single episode of PDT (test) and 

scaling and root planing alone (control). Gingival 

recession, and clinical attachment level (CAL) were 

measured at baseline and three, six months after ther-

apy and it was concluded that the additional applica-

tion of a single episode of PDT to scaling and root 

planing failed to result in an additional improvement 

in terms of pocket depth reduction and CAL gain, 

but it resulted in a significantly higher reduction in 

bleeding scores compared to scaling and root plan-

ning alone. Although mechanical removal of the 
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periodontal pathogens is the current gold standard of 

treatment in periodontics, antibiotics are also known 

to be effective. The use of antibiotics to destroy 

microorganisms (MO) selectively represents one of 

the most revolutionary progresses made in scientific 

medicine, resulting in the treatment and sometimes 

complete eradication of earlier incurable diseases. 

However, bacteria have developed resistance mech-

anisms against antimicrobial drugs which were pre-

viously highly effective. Besides, bacteria replicate 

very rapidly and a mutation that helps a MO to sur-

vive in the presence of an antibiotic will quickly 

become predominant in the microbial population. 

The use of photoactivable compounds or photo 

sensitizers (PS) to cause photodestruction of oral 

bacteria has been demonstrated, indicating that 

photodynamic therapy (PDT) could be a useful 

alternative to mechanical means as well as antibiot-

ics in eliminating periopathogenic bacteria. 

Antimicrobial photodynamic therapy (aPDT) repre-

sents a potential alternative methodology to inacti-

vate microbial cells and has already shown to be 

effective in vitro against bacteria, fungi, viruses, and 
(13,21,22)protozoa.

EFFECTS OF PHOTODYNAMIC 

ANTIMICROBIAL CHEMOTHERAPY ON 

ORAL BIOFILMS

A wide range of persistent human infections are due 

to microbial biofilms. Periodontal diseases result 

from accumulation of subgingival bacterial biofilms 

on tooth surfaces. Although mechanical removal of 

the periodontal pathogens is the current gold stan-

dard of treatment, antibiotics are also known to be 

effective. However, development of resistance in 

the target organisms is a problem associated with the 

use of such drugs.  The use of photoactivatable com-

pounds or photosensitizers (PS) to cause 

photodestruction of oral bacteria has been demon-

strated, indicating that photodynamic therapy 

(PDT) could be a useful alternative to mechanical 

means as well as antibiotics in eliminating 

periopathogenic bacteria. The antimicrobial activity 

of photosensitizers is mediated by singlet oxygen, 

which, because of its high chemical reactivity, has a 

direct effect on extracellular molecules. Thus, the 

polysaccharides present in EMP of a bacterial 

biofilm are also susceptible to photodamage. Such 

dual activity, not exhibited by antibiotics, represents 

a significant advantage of PACT. Breaking down 

biofilms may inhibit plasmid exchange involved in 

the transfer of antibiotic resistance, and disrupt colo-

nization. The photosensitive compounds are topi-

cally applied in the gingival sulcus and the laser is 

used to activate the compounds and complete the dis-

infection.  Studies done by Braun et al., 2008 in 

patients with chronic periodontitis showed better 

clinical outcomes when PDT was used along with 
 (6,23)conventional therapy.   

Effect of PDT on Periodontal Bone Loss in Dental 
 (10)Furcations.

The use of PDT in furcation involvement in induced 

periodontitis shows some advantages over the use of 

conventional antimicrobials, such as the reduced 

need for flap procedures and shorter treatment time; 

as local therapy, with lack of micro flora disturbance 

in other sites of the oral cavity. PDT is also benefi-

cial during the maintenance of periodontal therapy 

because it may act on the biofilm and eliminate the 

need for the removal of additional root substance by 

mechanical retreatment. Thus, the patient may expe-

rience less dentinal hypersensitivity. This therapy 

also serves as an adjunct to mechanical therapy in 

sites with difficult access.

Effect of a PDT on peri-implantitis

Peri-implantitis seems to occur in 5-10% of all 

implant cases.  In this way, photodynamic therapy 

can be used successfully to decontaminate the 
(13, 24)implant surface.  Laser PDT can be used in 

implantology to promote osseointegration and to pre-

vent peri-implantitis. Studies have shown that laser 

photobiomodulation can be successfully used to 

improve bone quality around dental implants, 

allowing early wearing of prostheses. The results of 

a study showed significant differences on the con-

centration of calcium hydrxyapatite on irradiated 

and control specimens and concluded that infrared 

laser photobiomodulation does improve bone heal-

ing. The percentage of bone fill and re-

o s s e o i n t e g r a t i o n  a l s o  i m p r o v e d  w i t h  
 (25)photobiomodulation.
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One of the most interesting developments over the 

last years has been the introduction of the 9.6-μm 

CO  laser. It has been shown in the recent literature 2

that the use of this new device can preserve tissue, 

with almost no adverse effects at the light micro-

scopic level. Intraoperatively used PDT or peri-

implant care of ailing implants with the CO  laser 2

seems to be more of value than the conventional 

methods. Data suggest that lethal photosensitization 

may have potential in the treatment of peri-
 (13,24)implantitis.

CONCLUSION

Antimicrobial PDT seems to be a unique and inter-

esting therapeutic approach towards periodontal 
(4)therapy . PDT application has an adjunctive benefit 

besides mechanical treatment at sites with difficult 

access (e.g. furcations, deep invaginations, concavi-

ties). Necessity for flap operations may be reduced, 

patient comfort may increase and treatment time 

decrease. PDT removes the biofilm in residual deep 

pockets during maintenance; no more root sub-

stance is removed by mechanical retreatment. Thus 

the patient may experience less dentinal hypersensi-

tivity. PDT may decrease the risk of bacteremia, 

which routinely occurs after periodontal treatment 
(10)procedure.  Antimicrobial photodynamic therapy 

may hold promise as a substitute for currently avail-

able chemotherapy in the treatment of periodontal 
(4)and peri-implant diseases .  Its nonsurgical profile 

improves the comfort of treatment and thus makes 

the process more attractive to patients. Its ease of use 

makes it suitable for dentists.

Treatment regimens still have to be optimized and 

standardized for better therapeutic effectiveness. 

Severe side effects have been reported when using 

inappropriate PDT schedules.

Appropriate choices of drug type and dose, light 

wavelength, and drug-light interval can improve the 

efficacy and safety of PDT. Furthermore, careful 

attention to the physics and dosimetry of light will 
(16)help to minimize toxicity .
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ABSTRACT

The quest for innovations and improvisations in all 
the areas of restorative dentistry includes 
impression materials as well. 

 In the present 
scenario, conventional (traditional) techniques are 
being replaced by the newer, precise and accurate 
digital impressions. 

This article gives an insight into the latest 
impression materials/techniques used to fabricate 
a fixed partial denture or implant prosthesis.

Key words: CAD-CAM Impressions, Digital Dental 
Impressions.

Precision and 
accuracy of master impressions are critical to the 
overall excellence and marginal fit of definitive 
fixed restorations &implants.

Chairside digital impression 
(CAD/CAM) systems create accurate and precise 
laboratory models and restorations, involving less 
chairside time, and achieve fine-tuned esthetics. 

DIGITAL IMPRESSIONS

The key to success in restorative dentistry is the fab-

rication of a healthy, maintainable, aesthetic and 

functional prostheses. The long chain of positive 

and negative dimensional pitfalls between comple-

tion of the preparation and cementation of a fixed 

prosthesis begins with the introduction. 

What is an impression - Is it an effect? or a belief? or 

an imprint?....

Innovations and improvisations in all the areas of 

restorative dentistry include impression materials as 

well. In the present scenario, conventional tech-

niques are being replaced by the newer digital 

impressions.

Digital impressions
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1. Impressions with Conventional (traditional) mate-

rials

Agar  and Alginate hydrocolloids  were used ini-

tially.  But, their usage has been limited due to many 
(1,5)drawbacks . Elastomers have proved to be the suc-

 (2, 3, 4)cessful based on  their clinical performance.

Among the rubber base materials, Vinyl Poly 

Siloxanes (VPS) and Polyethers are recommended 
(6) materials for FPD and implant impressions.

Improvements in flow characteristics and hydro-

philic properties have made them popular. Polyether 

materials are ideal in situations where tissue man-
 (7,agement is difficult.

Vinylsiloxanether(2009) a hybrid silicone material - 

is a combination of a polyether material and 

Polyvinylsiloxane having properties  equivalent to 
 (19)  or superior to those of polyether material.  

(9)

2. Digital impressions

Digital impression is the newest innovation in this 

field. The dental industry changed when the 

University of Zurich introduced the original 

CEREC machine in 1980.  It was the first to use digi-

tal impression technology to scan a patient's mouth, 

virtually design a restoration, and then mill it for 
 (10,11) immediate seating in the patient's mouth.

(12-14) Advantages of digital impressions 

 · Greater precision and accuracy.

8).

Variability in accuracy has been found in impres-

sions and the resulting casts depending on the tech-

nique and material used 

 (Fig-

ure -1).

· Can be used in a patient who is a gagger or can-

not tolerate impression material in his or her 

mouth for several minutes

· Takes less time than conventional impres-

sions, including the bite registration (scanning 

takes only three to four minutes).

· Easy to make impressions when mandibular 

or maxillary tori or other undercuts are pres-

ent. Removal of a traditional impression is dif-

ficult or impossible without causing the 

patient discomfort and/or tearing the margins 

on the impression.

· No need of repeated impressions (no material 

wastage).

· Shade guide stumps can be photographed 

overlaid on the tooth, which helps to highlight 

similarities and differences in areas of the 

tooth for custom shading and provides infor-

mation on the initial preparation shade. 

· Preparation is instantly visible and enlarged 

on-screen.

· No disinfection protocol is required before it 

is sent to a laboratory, as there is no physical 

impression.

· Compatibility of  impression material with 

specific die materials is not a concern.

· CAD/CAM scanners require a dry, visible 

field for scanning (as in a traditional impres-

sion). 

· Digital scanning  must include proper tissue 

management to ensure accuracy. Soft tissue 

retraction and moisture control are essential in 

this process (these are also essential for tradi-

tional impressions).

CAD/CAM systems are available which either digi-

tally scan and create fixed restorations 

chairside (in-office CAD/CAM) or capture  

chairside digital impressions that are then sent 

to a laboratory.  

In-office CAD/CAM: 

· allows the clinician to provide single-visit 

indirect fixed restorations that are accurate 

and esthetically pleasing. 

· does not require any communication with a 

laboratory

Chairside digital impression 

(12-14) Disadvantages of digital impressions 

· Expensive - Cost/the initial investment in the 

machine needs to be considered. (The real sav-

ings is in the indirect costs associated with 

reduced seating time, fewer remakes, and 

fewer less-than-ideal impressions and subse-

quent restorations). 
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· allows the creation of accurate models that 

can then be used for either traditional or 

CAD/CAM fabrication of restorations, and 

involves less chairside time. 

· They enable seamless communication 

between the clinician and the laboratory tech-

nician.

A digital scan should capture the entire restorative 

margin as well as approximately 0.5 mm of the 

tooth/root surface apical to the margin. This infor-

mation is required by the ceramist or milling 

machine in order to reproduce the correct emer-

gence profile, or “egression silhouette” for the final 
15)restoration.

Depending on whether the restorative margin is 

supracrevicular (above the gingival tissues), 

equicrevicular (at the free gingival margin) or 

intracrevicular (in the gingival sulcus), either a tra-

The procedure for digitizing the impression is:- 

· After the tooth preparation, the area is cap-

tured with an optical device and displayed on 

the computer. (Using different technologies, 

each system uses a camera to capture the 

desired image.)

· The impression surface is studied and if 

needed, modification of preparation /addi-

tional images can be made.

· The final image is digitally sent to the fabrica-

tion center

· The  impression is analysed by the technician 

and he digitally trims the model and the dies.

· Then the actual physical model is made.

· This physical model is sent to the laboratory 

for fabrication of prosthesis. 

Scanning the impression The model and intraoral 

scanners scan the tooth and model surface  contours, 

regardless of the particular technology employed. 

Light in one form or another is projected onto a tooth 

or model surface. One or more cameras record the 

reflected light, and the sophisticated software inter-

prets the data, producing a digital model on which 

restorations can be designed. 

 (

ditional single- or double-cord technique, laser tech-

nique, chemical retraction technique, or a combina-

tion of these can be used to achieve a dry and visible 

field. For intracrevicular and equicrevicular mar-

gins, a double-cord tissue retraction technique can 

be used, with the more superficial cord removed 

gently just prior to scanning. If using a laser to 

trough the area, thereby creating a space between the 

preparation margin and the tissue (which will also 

aid hemostasis), it is important to consider the 

patient's tissue type and the principles of biologic 

width first; there must be sufficient horizontal tissue 
16 , 17 thickness to avoid loss of vertical tissue height.

,18)

One difference between the various CAD/CAM sys-

tems is the requirement for powdering. Some sys-

tems require a coating of reflective powder or light 

powdering on the dry preparation prior to scanning. 

Whereas, some do not require powdering.

CAD/CAM dentistry is changing the way in which 

clinicians provide indirect restorations to patients, 

with fabrication of highly precise, accurate models 

and restorations; increased chairside productivity; 

and improved clinic-laboratory communication.

 (

One of the biggest challenges in scanning an impres-

sion is the technology's ability to “see” inside the 

voids that the teeth create in the impression material. 

Many older model scanners are unable to see inside 

these voids because the angle between the light 

source and the camera is too great. So in order to 

scan impressions, manufacturers decrease the angle 

between the light source and the camera, giving 

them a better view inside those voids. Due to their 

size, intraoral scanners have highly condensed 

optics and adapt quite well to scanning impressions.

After Capturing the data  Next step is to convert the 

scanned impression data into a physical model so 

that a traditional restoration or CAD/CAM-based 

restoration can be fabricated.

 Once the virtual model has been created, it still 

needs to be manufactured. This requires a CAM pro-

gram to take the model data and a CAM milling or 3-

D printing system to produce the physical model . 

(Fig-3)

Digital impressions
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(Figure -1). 

CONCLUSION

Digitizing the oral environment is a recent innova-

tion, both chairside and in the laboratory. CAD and 

CAM software works with scanned impressions, 

and model printing and milling systems are being 

developed. Chairside digital impression systems 

(Fig-2)

(Fig-3)
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allow for the creation of accurate and precise labora-

tory models and restorations, involve less chairside 

time, and achieve fine-tuned esthetics. It is a promis-

ing future, since the CAD/CAM revolution is in full 

swing...
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ABSTRACT 

Women's oral health demands special attention at dif-
ferent times during their lifespan. In this present arti-
cle the main oral health needs and their dental man-
agement have been highlighted. Women's oral health 
needs during, puberty, menses, oral contraceptive tak-
ing phase, pregnancy & post-menopausal period 
have been explained. In women, certain diseases or 
conditions are unique, more prevalent, more serious, 
or have different manifestations or different out-
comes than in men. This dimorphism is influenced 
greatly by the hormonal fluctuations that women 
experience and is reflected in the health of their oral 
tissues. Few of the social factors affecting oral health 
of the Indian women are also been discussed. 
Education and poor socio-economic status are the 
major barriers in women's oral health in India. There 
are gender differences in the culture, practice, atti-
tudes and disease patterns in India, there are acute 
need of studies related to gender differences of oral 
diseases and behavior of Indian women towards oral 
hygiene.

K e y  w o r d s :  W o m e n ' s  o r a l  h e a l t h ,  
temporomandibular joint disorders, Sjogren's syn-
drome.
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Women's oral health

INTRODUCTION

Women's health is one of the most important public 

health challenges. As interest in women's health 

issues grows, there is increasing concern that today's 

practice of medicine may not meet the health needs 

of women. A primary reason is the gender bias that 

has been inherent in medical education, research and 

clinical practice. The prevailing medical viewpoint 

has often been that the male body is considered to be 

the norm and that the female body exactly the same 

except for the reproductive function. This attitude 

has led to a lack of interest in researching gender 

differences and a consequent lack of knowledge of 

women's health issues.

Being a man or a woman has a significant impact on 

health, as a result of both biological and gender-

related differences. The health of women and girls is 

of particular concern because, in many societies, 

they are disadvantaged by discrimination rooted in 

socio-cultural factors. For example, women and 
(1-4)girls face increased vulnerability to HIV/AIDS.

Some of the socio-cultural factors that prevent 

women and girls to benefit from quality 

health services and attaining the best 

possible level of health include:

· Unequal power relationships between men 

and women;

· Social norms that decrease education and 

paid employment opportunities;

· An  exc lus ive  focus  on  women ' s  

reproductive roles; and

· Potential or actual experience of physical, 

sexual and emotional violence

Women have special oral health needs and 

considerations. Hormonal fluctuations have a 

surprisingly strong influence on the oral cavity. 

Puberty, menses, pregnancy, menopause and use of 

contraceptive medications all influence women's 

oral health and the way in which a dentist should 

approach treatment.

The revolution of women's health care began during 

the early years of the feminist movement in the 

1960s. At that time little was known about gender-

specific health issues even among medical 

professionals. The activism of that decade, ranging 

from grass-roots demonstrations to Congressional 

hearings on oral contraceptives to the development 

of the National Women's Health Network, brought 

attention to a wide range of gender-specific health 
 (2-9)issues.

In 1983, the federal government established the 

Public Health Service Task Force on Women's 
 (3)Health Issues.

In 1990, the National Institutes of Health (NIH) 

created the Office of Research on Women's Health 

(ORWH). The ORWH was given a tripartite 

mandate:

1.To determine gaps in scientific knowledge 

regarding gender- specific conditions and 

diseases and to establish a research agenda to 

address these gaps;

2.To ensure that women are represented 

appropriately in research studies, especially 

clinical trials supported by the NIH;

3.To create specific initiatives to increase the 

number of women in biomedical careers and to 

facilitate their advancement and promotion.

As one part of updating the NIH agenda on women's 

health, a working group was identified specifically 

to examine the progress and to assess needs related 

to women's oral health as a significant aspect of 

women's general health. This working group 

focused on developing strategies to integrate 

women's oral health issues into the overall women's 

health agenda to improve health and the quality of 
 (11-14)life for women.
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(15-31)Table1: WOMEN'S ORAL HEALTH ACROSS THE LIFESPAN
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ORAL HEALTH ISSUES UNIQUE TO 

WOMEN

In women, certain diseases or conditions are unique, 

more prevalent, more serious, or have different mani-

festations or different outcomes than in men. This 

dimorphism is influenced greatly by the hormonal 

fluctuations that women experience and is reflected 

in the health of their oral tissues. Oral health statis-

tics, however, are generally more favorable for 
 (21,32)women.

Oral diseases are complex in that they involve multi-

ple genes and gene susceptibility factors interacting 

with behavioral and environmental variables. 

Because of the interaction of these variables, signifi-

cant numbers of women are at risk for developing 

oral diseases. Because women generally live longer 

than men, women are mere likely to experience mul-

tiple chronic conditions, multiple medications 

(polypharmacy), cognitive impairments, compro-

mised functional status, and physical confinement. 

Significant numbers of women live in poverty or are 

the single head of a family without the ability to pay 

for dental care. Also, many women defer their own 

dental care for the sake of attending to the care of 

their children and other family members. Certain 

behavioral patterns, including smoking, unpro-

tected sexual activity, and binging and purging, are 

increasing for women and these behaviors will prob-

ably lead to increases in oral cancer, AIDS-related 
(29,31,33,34)oral lesions, tooth erosion, and tooth decay. 

Certain diseases that affect the oral cavity are more 

common in women: temporomandibular joint disor-

ders (TMD) and myofacial pain, trigeminal neural-

gia, Sjogren's syndrome (90% are women), burning 

mouth syndrome, and eating disorders. Gingivitis 

during pregnancy and oral changes associated with 

menopause certainly are unique to women. In older 

women, osteoporosis, degenerative rheumatoid 
 (35-arthritis, and diabetes mellitus are more prevalent.

39)

Because the health of women's body and oral cavity 

is bidirectional, a woman must adopt strategies that 

promote both her general health and that of her oral 

cavity. Such an approach will allow her to maintain 

her oral health and maximize the quality of her life.

WOMEN'S ORAL HEALTH: INDIAN 

SCENARIO

Women's oral health in India is dependent on lots of 

factors, education being one the most important fac-

tor. Educated women have good knowledge for 

maintenance of the oral hygiene. 

The various factors responsible for the deterio-

rating state of affairs regarding women,s 

health and oral health in India are:

· India still has one of the lowest female liter-

acy rates in Asia. 

· Large Differences in Literacy Among the 

States

· Three Out of Five Girls Attend School Versus 

Three Out of Four Boys

· Beyond Literacy: Although there are numer-

ous studies demonstrating a link between edu-

cation and a variety of demographic indica-

tors (i.e., fertility, infant and child mortality 

and morbidity), more recent studies are find-

ing that there is a minimum threshold of edu-

cation (more than 5 or 6 years) that must be 

achieved before there are significant 
(3)improvements in female autonomy , particu-

larly in a percent of all Indian women, have 

more than a primary education.

· Gender Gaps in University Education

· Barriers to Education: There are several rea-

sons for the low levels of literacy in India, not 

the least of which is the high level of poverty. 

Over one-third of the population is estimated 

to be living below the poverty line (The 

World Bank, 1997). Although school at-

tendance is free, the costs of books, uniforms, 

and transportation to school can be too much 

for poor families. Poor families are also more 

likely to keep girls at home to care for youn-

ger siblings or to work in family enterprises. 

If a family has to choose between educating a 

son or a daughter because of financial restric-

tions, typically the son will be cho-
(42)sen. Negative parental attitudes toward edu-

cating daughters can also be a barrier to a 
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girl's education. Also, daughters with higher 

levels of education will likely have higher 

dowry expenses as they will want a compara-

bly educated husband. However, education 

sometimes lowers the dowry for a girl 

because it is viewed as an asset by the hus-

band's family.

· Inadequate School Facilities

· India Has a Shortage of Female Teachers

· Gender Bias in Curriculum Still Exists: a 

study of Indian textbooks done in the 1980s 

found that men were the main characters in 

the majority of lessons. In these lessons, men 

held high-prestige occupations and were por-

trayed as strong, adventurous, and intelligent. 

In contrast, when women were included they 

were depicted as weak and helpless, often as 

the victims of abuse and beatings (Kalia, 

1988). These depictions are strong barriers 

for improving women's position in society.

Education and poor socio-economic status are 

the major barriers in women's oral health in 

India. There are gender differences in the cul-

ture, practice, attitudes and disease patterns in 

India, there are acute need of studies related 

to gender differences of oral diseases and 

behavior of Indian women towards oral 

hygiene. 

CONCLUSION 

Health needs of women are different mainly because 

of the distinct changes that occur over their lifetime: 

puberty or menopause, as well as specific times, 

such as pregnancy. A woman's oral health needs can 

also change at these times, thus affecting their dental 

treatment plans. In the past, research on women's 

health has been unfairly neglected. More research 

should be encouraged to address the gender differ-

ences in the various aspects of general and oral 

health. Women's oral health is dependent on social 

factors like education, equality etc. Hence, improve-

ment of women's oral health requires a 

multipronged approach which addresses these 

issues and leads uplifting of women's status in the 

society on the whole.
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ABSTRACT:

Present tooth-bleaching techniques are based 
upon hydrogen peroxide as the active ingredient. 
It is applied directly, or produced in a chemical 
reaction from sodium perborate or carbamide 
peroxide. Among the successfully bleached teeth 
10 to 40% require repeated bleaching. Cervical 
root resorption is a possible consequence of 
internal bleaching and is more frequently 
observed in teeth treated with the thermo-
catalytic procedure. Tooth sensitivity is a 
common side-effect of external tooth bleaching. 
A selective use of  tooth bleaching based on high 
ethical standards and professional judgement is 
preferred to reduce complications. The purpose 
of this paper was to critically evaluate the biologic 
aspects of tooth bleaching.

Key words:  Toxicity, esthetics, bleaching.
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INTRODUCTION

In the last decades, tooth whitening or bleaching has 

become one of the most popular esthetic dental 

treatments. Although published studies tend to sug-

gest that bleaching is a relatively safe procedure, 

investigators continue to report adverse effects on 

hard tissue, soft tissue, and restorative materials. 

Concerns regarding the safety of all bleaching treat-

ments and products have long existed, but were 

heightened since the introduction of at-home 
(1)bleaching.

A variety of peroxide compounds, including 

carbamide peroxide, hydrogen peroxide (H O ), 2 2

sodium perborate and calcium peroxide, have been 

used as active ingredients for bleaching materials.

HISTORY

Bleaching of discoloured, pulpless teeth was first 

described in 1864, and a verity of materials such as 

sodium hypochlorite (NaOCl), sodium perborate 

and H O  has been used, alone, in combination, and 2 2 

(2)with and without heat activation . “Walking 

bleach” technique that was introduced in 1961 

involved the placement of a mixture of sodium 

perborate  and water into the pulp chamber that was 
(3)sealed off between the patient's visits to a clinician.  

The method was later modified and water was 

replaced by 30-35% H O , to improve the whitening 2 2

(4)effect . The observation that carbamide peroxide 

caused lightening of the teeth was made in the 

late1960s by an orthodontist who had prescribed an 

antiseptic containing 10% carbamide peroxide to be 
(5)used in a tray for the treatment of gingivitis .

SAFETY CONCERNS

Free radicals, that are produced by the peroxides are 

known to be capable of reacting with proteins, lipids 

and nucleic acids, causing cellular damage. Because 

of the potential of H O   to interact with DNA, con-2 2

cerns with carcinogenicity and co-carcinogenicity 

of hydrogen peroxide have been raised, although 

these concerns so far have not been substantiated 
(6,7,8)through research .

Similar to other dental and medical interventions, 

questions have been raised about the safety of tooth 

whitening treatments during pregnancy. In the 

absence of such evidence, clinicians may consider 

recommending that a tooth whitening be deferred 

during pregnancy.

The safety of tooth bleaching for children and ado-

lescents is also a consideration. If possible, delaying 

treatment until after permanent teeth have erupted is 

recommended, as is use of a custom-fabricated 
(9)bleaching tray to limit the amount of bleaching gel . 

Close professional and parental/guardian supervi-

sion are needed to maximize benefits and minimize 

adverse effects and overuse.

A “bleaching light” is sometimes used with in-office 

bleaching procedures. Reports suggest that pulpal 

temperature can increase with bleaching light use, 

depending on the light source and exposure time. 

Pulpal irritation and tooth sensitivity are higher with 

use of bleaching lights or heat application, and cau-

tion has been advised with their use.

However, studies have shown that H O is an irritant 2 2 

and also cytotoxic. It is known that a concentrations 

of 10%  H O or higher, the chemical is potentially 2 2 

corrosive to mucous membranes or skin, and can 
(6,10)cause a burning sensation and tissue damage . The 

amount of products applied during office bleaching 

treatment and other formulation variables can 

change the potential to cause damage.

MECHANISM OF BLEACHING

The colour producing materials in solution or on a 

surface are typically organic compounds that pos-

sess extended conjugated chains of alternating sin-

gle or double bonds and often include heteroatoms, 

carbonyl, and phenyl rings in the conjugated system 

and are often referred to as a chromophore. 

Bleaching and decolouration of the chromophore 

can occur by destroying one or more of the double 

bonds in the conjugated chain, or by oxidation of 
(11)other chemical moieties in the conjugated chain . 

H O  oxidises a wide variety of organic or inorganic 2 2

compounds. The mechanisms of these reactions are 

varied and dependent on the substrate, the reaction 

environment, and catalysis. In general, the mecha-

nism of bleaching by H O is not well understood and 2 2 

it can form a number of different active oxygen spe-

cies depending on reaction conditions, including 
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temperature, pH, light and presence of transition 
(12)metals .

Under alkaline conditions, H O bleaching generally 2 2 

-proceeds via the perhydroxyl anion (HO ). Other 2

conditions can give rise to free radical formation, for 

example, by haemolytic cleavage of either an O-H 
0 0bond or the O-O bond in H O to give H + OOH and 2 2 

0 122 OH (hydroxyl radical), respectively . Under pho-

tochemically initiated reactions using light or lasers, 

the formation of hydroxyl radicals from H O has 2 2 

(13)been shown to increase .

As peroxide diffuses into the tooth , it can react with 

organic coloured materials found within the tooth 
(14)structures leading to reduction in colour . For tetra-

cycline stained teeth, the colour is derived from 

photo-oxidation of tetracycline molecules bound 
(15)within the tooth structures . The mechanism by 

which peroxide affects the tetracycline stain is con-

sidered to be by chemical degradation of the unsatu-

rated quinone type structures found in tetracycline 
(16,17)leading to less coloured molecules .

ADVERSE EFFECTS

Cervical root resorption is an inflammatory-

mediated external resorption of the root, which can 

be seen after trauma and following intracoronal 
(18)bleaching . A high concentration of  H O  in com-2 2

bination with heating seemed to promote cervical 
(18,19)root resorption . The underlying mechanism for 

this effect is unclear, but it has been suggested that 

the bleaching agent reaches the periodontal tissue 

through dentinal tubules and initiates an inflamma-
(20)tory reaction . It has also been speculated that the 

peroxide, by diffusing through the dentinal tubules, 

dentures the dentin, which then becomes an immu-

nologically different tissue and is attacked as a for-
(21)eign body . Frequently, the resorption was diag-

(19,21)nosed several years after the bleaching . Invitro 

studies using extracted teeth showed that H O2 2 

(22)placed in the pulp chamber penetrated the dentin  
(23)and that heat increased the penetration . H O  also 2 2

(24)increased dentin permeability , and that may 

enhance the effects of H O  following repeated expo-2 2

sures. Based on the cited literature, the use of a 

thermo-catalytic bleaching procedure in teeth with 

cervical defects of the cementum constitutes a risk 

factor for the development of cervical defects of the 

cementum constitutes a risk factor for the develop-

ment constitutes a risk factor for the development of 

cervical resorption.

Tooth crown fracture has also been observed after 

intracoronal bleaching, most probably due to exten-

sive removal of the intracoronal dentin. In addition, 

intracoronal bleaching with H O , has been found to 2 2

(25)reduce the micro-hardness of dentin and enamel  
(26)and weaken the mechanical properties of dentin .

LOCAL SIDE EFFECTS

A - Tooth sensitivity

Tooth sensitivity is a common side-effect of external 

tooth bleaching. Higher incidence of tooth sensitiv-

ity (from 67 to 78%) was reported after in-office 

bleaching with H O  in combination with heat. 2 2

Tooth sensitivity normally persists for up to 4 days 

after the cessation of bleaching treatment, but a lon-

ger duration of up to 39 days has been reported. 

The mechanisms that would account for the tooth 

sensitivity after external tooth bleaching have not 

yet been fully established. Invitro experiments have 

shown that  peroxide penetrated enamel and dentin 
(27)and entered the pulp chamber , and that the pene-

tration of restored teeth was higher than that of intact 

teeth. The amount of peroxide detected in the pulp 

chamber was related to the concentration of H O  in 2 2

(28)the preparations applied , and also varied among 

different brands of bleaching agents with the same 
(27)declared concentration of carbamide peroxide . 

The concentration of peroxide in the pulp chamber 

was not determined in the above studies, and the clin-

ical significance of the findings is therefore unclear. 

Tooth sensitivity was also a common symptom in 

patients who had not bleached their teeth, and their 
(29)symptom was correlated with gingival recession . 

Patients with a previous history of tooth sensitivity 

may thus have a higher risk for such an adverse 

effect from external tooth bleaching, and this should 

be taken into account before treatment begins.

B- Mucosal irritation

A high concentration of  H O (from 30 to 35%) is 2 2 

caustic to mucous membranes and may cause burns 
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and bleaching of the gingiva. In clinical trials that 

used 10% carbamide peroxide in custom-made 

trays, from 25 to 40% of the patients reported 

gingival irritation during treatment. It is therefore 

advisable that the tray be designed to prevent 

gingival exposure by the use of a firm tray that has 

contact with solely the teeth. In this respect, bleach-

ing strips may be unfavourable, since the bleaching 

gel will come into contact with the gingiva.

C – Alteration of enamel surface

Morphological alteration of enamel following tooth 

bleaching has been addressed in several studies. By 

infrared spectroscopic analysis, it was found that in 

vitro treatment of extracted teeth with 35% 

carbamide peroxide for 30 min/day for 4 days 

changed the inorganic composition of the enamel, 
(30)whereas 10% and 16% concentrations did not . A 

high concentration of  carbamide peroxide was det-

rimental to enamel surface integrity, but the damage 

was less than that seen after phosphoric acid etch. A 

clinical implication of these findings may be that the 

teeth are more susceptible to extrinsic discolour-

ation after bleaching due to increased surface rough-

ness.

D - Effects on restorations

Data from laboratory studies documented, increased 

mercury release from dental amalgams exposed to 

carbamide peroxide solutions for periods ranging 

from 8 hours to 14-28 days. The amount of mercury 

released varied with type of amalgam and type of 

bleaching agent and ranged from 4 times to 30 times 

higher than in saline controls. It has been suggested 

that the bleaching may increase the solubility of 

glass ionomer and other cements. Furthermore, the 

bond strength between enamel and resin-based fill-

ings was reduced in the first 24 hours after bleach-

ing. After 24 hours, there was no difference in the 

strengths of dental composite resin cement bonds to 
(31)bleached and non-bleached enamel . Following 

bleaching, H O  residuals in the enamel inhibit the 2 2

polymerization of resin-based materials and thus 
(32)reduce bond strength . Therefore, tooth-bleaching 

agents should not be used prior to restorative treat-

ment with resin-based materials.

GENOTOXICITY

AND CARCINOGENICITY 

The genotoxicity of H O  and of tooth whiteners con-2 2

(33)taining carbamide peroxide has been evaluated . 

The consensus arising from these evaluations was 

the direct contact with H O  induced genotoxic 2 2

effects in bacteria and cultured cells. When H O  2 2

was administered to bacteria or cultured cells in the 

presence of catalase or other metabolizing enzymes, 

the effect was reduced or abolished. Since the 

hydroxyl radicals, perhydroxyl ions, and superoxide 

anions formed from H O  are capable of attacking 2 2

DNA, the genotoxic potential of H O  is dependent 2 2

on the accessibility of free radicals to target DNA. 

This may explain why H O  induces genotoxicity in 2 2

the presence of metabolizing enzymes neither in 

vitro nor in vivo. Tooth whiteners containing 

carbamide peroxide were mutagenic in certain bac-

terial strains and non-mutagenic in the presence of 

additional activating enzymes.

The International Agency for Research on Cancer 

(IARC) concluded that there is limited evidence in 

experimental animals and inadequate evidence in 

humans for the carcinogenicity of H O  and classi-2 2

fied the chemical into Group 3: Unclassifiable as to 
(34)carcinogenicity to humans . The genotoxicity of 

H O  in oral health products has been evaluated by 2 2

The Scientific Committee on Cosmetic Products and 

Non-Food Products. It appears unlikely that oral 

health products containing or releasing H O  up to 2 2

3.6% H O  will enhance cancer risk in individuals 2 2

except in those who have an increased risk of oral 

cancer due to tobacco use, alcohol abuse, or genetic 

predisposition.

TOXICITY OF HYDROGEN PEROXIDE AND 

CARBAMIDE PEROXIDE DUE TO HUMAN 

EXPOSURE

The acute effects of H O  ingestion are dependent of 2 2

the amount ingested and the concentration of the 

H O  solution. The outcomes of accidental inges-2 2

tion, or intentional ingestion for suicide, of solutions 

of 10% H O  and higher were more severe than those 2 2

seen at lower concentrations accidental ingestion of 

35% H O  has resulted in several fatal or near-fatal 2 2

poisionings. In children ingestion of H O and 2 2 
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carbamide peroxide produce ulceration of the oral 

mucosa, esophagus, and stomach, accompanied by 

symptoms such as nausea, vomiting, abdominal dis-

tention, and sore throat. It is therefore important to 

keep syringes with bleaching agents out of the reach 
)of children, to prevent any possible accident . 

RISK ASSESSMENT OF TOOTH 

BLEACHING

Risk assessment is traditionally considered to con-

sist of 4 steps: the hazard identification, the dose-

response relationship, the exposure assessment, and 

the risk characterization. The risk characterization is 

founded on critical comparison of the data on expo-

sure and the dose-response relationship. The amount 

of bleaching agent used for bleaching one arch of 

teeth has been calculated to be 900 mg per applica-

tion when administered according to the manufac-
(36)turer's instruction , and an average of 500 mg per 

application based on clinical experiments. At least 

25% of the bleaching agent administered in bleach-
(37)ing trays is ingested during 2 hours of bleaching . 

This safety factor is not reached in preparations that 

deliver or contain more than 12.6% H O when 500 2 2 

mg of bleaching agent is used for bleaching one 

arch.

Longer bleaching periods per day, multiple applica-

tions, bleaching maxillary and mandibular teeth at 

the same time, and overfilling the tray increase the 

exposure and reduce the safety factor. For example, 

if both maxillary and mandibular teeth are bleached 

at the same time, the minimum required safety factor 

will not be reached for preparations that contain or 

deliver more than 7.9% H O , which corresponds to 2 2

22% carbamide peroxide. According to the expo-

sure data from a previous evaluation (900 mg / appli-
 (36)cation) , the concentration of H O  should not 2 2

exceed 3.5%, which correspond to 10% carbamide 

peroxide. Based on the risk assessment, it must be 

concluded that selection of preparations with a low 

concentration of carbamide peroxide is recom-

mended for the optimum safety of the patient. In 

addition, overfilling the tray without removing 

excess material, biting on the tray, and bleaching 

both maxillary and mandibular teeth at the same 

time are not advisable.
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ABSTRACT

The main objective of endodontic treatment of 
pulpless necrotic teeth is removal of maximum possi-
ble bacteria and their byproducts from the root canal 
system and then finally completely seal the disin-
fected root canals in three dimensions. In treatment of 
infected root canals the number of appointments 
needed to achieve disinfection of the root canal sys-
tem is controversial. The concept of interappointment 
dressing in multiple visit endodontic therapy is well 
documented in endodontic literature. Many materials 
have been suggested for use as interappointment 
dressing. Research on endodontic microbiology and 
biofilms have demystified few earlier concepts and 
o p e n e d  u p  n e w  i d e a s  w i t h  r e g a r d  t o  
interappointment dressing material and the method 
of application. This literature review is an attempt to 
rationalise the use of interappointment dressing 
based on scientific evidence.

K e y  W o r d s :  I n t r a c a n a l  m e d i c a m e n t s ,  
Interappointment dressing, Calcium hydroxide, 
Antibiotic Pastes.
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INTRODUCTION

The pathogenesis of pulpal and periapical disease is 

attributed to bacteria. The microenvironment of the 

root canal is a complex one which provides excel-
(1)lent condition for microbial growth . The objective 

of endodontic therapy in a necrotic teeth is to elimi-

nate the maximum number of bacteria from the root 

canal systems and finally seal the disinfected root 

canal in all dimensions so that microorganism if any 

left out in the canal system would not survive. The 

success rate of endodontic therapy is significantly 

increased when the infectious bacteria is effectively 
(2,3,4)eradicated prior to root canal filling  

Proper disinfection of the root canal system is 

achieved by proper asepsis during procedure, 

chemico mechanical preparation of the root canal, 

use of irrigating solutions and judicious use of 
(5)intracanal interappointment medicaments  

INTRACANAL MEDICAMENTS- WHY AND 

WHEN

Medicament is an effective antimicrobial agent 

placed inside the root canal between treatment 

appointments in order to destroy remaining micro-

organisms and prevent the growth of any new arriv-
(6)als 

Many materials have been suggested to be used as an 

intracanal medicament in multiple visit endodontic 

therapy. The status of the tooth at the time of start of 

treatment, the diagnosis and the scientific knowl-

edge about the most likely organism involved with 

the pathology being treated plays a key role in selec-

tion of the medicament for intracanal usage. It is also 

imperative to have knowledge about the microbiol-

ogy of endodontic infection such as the mechanism 

of growth of the microorganism and its virulence 

including biofilm. Chong et al have suggested bacte-

riological sampling if a tooth does not respond to 

treatment, to help in the choice of intracanal medica-

ment.

Biomechanical preparation of the root canal along 

with copious irrigation during the process remark-

ably reduces the number of bacteria from the root 

canal system. This reduction is however temporary 

since the remaining microorganisms proliferate 

(7,8)quickly between appointments  the maintenance 

and enhancement of root canal cleansing is achieved 

by the use of intracanal medicament between 

appointments. Predictable disinfection of the root 

canal system is only achieved by placement of 
(9,10)interappointment intracanal medicaments  . In 

contemporary endodontic practice cleaning and 

shaping of the root canal is accorded greater impor-

tance and the role of usage if intracanal medica-

ments are being neglected for the worst. Mechanical 

instrumentation of the root canal leaves significant 
(11)portions of the root canal walls untouched . So 

there is less likely chance of complete elimination of 

bacteria from the root canal system only by instru-
 (12)mentation.

ROLE OF INTRACANAL MEDICAMENTS

Bacteria particularly anaerobes is implicated in 
(13)periapical lesions.  For an intracanal medicament 

to be effective in teeth with periapical infection the 

used substance should be germicidal in action. In an 

infected root canal the intracanal medicament is 

used for 

1) Eliminate any residual bacteria remaining in 

the root canal system after biomechanical prep-

aration of the root canal.

2) To make the root canal contents inert and neu-

tralize the bacterial toxins and tissue remnants.

3) Reduce the periapical inflammation.

4) Aids in drying weeping canals. 

5) Temporarily fills the canal and prevents leak-

age and percolation into the canal from the coro-

nal aspect. 

SINGLE VISIT ENDODONTICS

Performing endodontic therapy in a single visit is 

not now contraindicated and numerous studies have 

shown that the clinical outcomes between single- 

and multiple- visit endodontics are similar. 

Selection of cases for such protocol is the key.  The 

general consensus is that in case of vital pulp the 

treatment should be ideally completed in one visit 

provided factors such as time, operator skill and ana-

tomical considerations are favourable. Single visit 

endodontics of necrotic pulp with periradicular 
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lesion is one of the main controversial issues in 
(14)endodontics . One of the main advantages of single 

visit endodontics is the elimination of risk of 

recontamination of the cleansed root canal in 

between appointments. In such a protocol intracanal 

interappointment dressings are not used. 

INTRACANAL DRESSINGS

The concept of open dressing in infected endodontic 

teeth is a common practice among a section of clini-

cians. This does not carry any scientific basis. The 

only indication when the access of a teeth being left 

open is when there is continued drainage from the 

canal after instrumentation and copious irrigation. 

Leaving a canal open allows for ingress of bacteria 

from the oral cavity along with salivary contamina-

tion. This provides a niche medium for the bacterial 

growth within the canal. The colonised bacteria 

undergo complex interactions and forms colonies 

which are totally different from the microbiota 

which inhabits the root canal at the start of 

endodontic therapy.  This change in characteristics 

makes the microbiota less vulnerable to elimination 

by conventional means leading to higher chance of 

resistant or persistent root canal and periapical 

infection. Providing an open dressing is not within 

the acceptable limits of contemporary endodontic 

practice with very few exceptions.

When multiple visits endodontic therapy is planned 

or needed based on the clinical scenario intracanal 

dressings is recommended. Biocompatibility and sta-

bility are essential properties for intracanal medica-

ments. The more modern meaning of intracanal 

dressing is for a blockade against coronal leakage 

from the gap between filling materials and cavity 

wall.

Commonly used medicaments include calcium 

hydroxide, antibiotic preparations / combinations, 

Phenolic compounds, Non phenolic biocides and 

iodine compounds. Each has advantages and disad-

vantages, no single preparation has been found to be 

completely predictable or effective in all cases.

CALCIUM HYDROXIDE

Calcium hydroxide has been determined as suitable 

for use as an intracanal medicament as it is stable for 

long periods, harmless to the body, and bactericidal 

in a limited area. It also induces hard tissue forma-

tion and is effective for stopping inflammatory 

exudates.

The mode of action of calcium hydroxide can be cate-

gorised into two prominent effects.  Antibacterial 

effect by virtue of its high pH (approximately 12.5 to 

12.8). The released hydroxyl ion produces a lethal 

effect on bacterial cells by damage to the bacterial 

cytoplasmic membrane; protein denaturation; and 

damage to the DNA. It also affects bacterial endo-

toxins. Its effect on microbial biofilm is controver-

sial.  Another notable and favourable effect of cal-

cium hydroxide as an intracanal medicament is its 

biological activity. Calcium hydroxide activates tis-

sue enzymes and thereby mineralization. 

The dissociation coefficient of Ca(OH)  is 0.17 2

which allows a slow, controlled release of both cal-

cium and hydroxyl ions. This low solubility proves 

to be a good clinical characteristic as it remains 

insoluble in tissue fluids for a longer period of time 

when in direct contact with vital tissues.

There is limitation in its effectiveness to disinfect 

the entire root canal system owing to its inherent 

physiochemical properties. It is also reported that 

calcium hydroxide alone is not effective against all 

the species of bacteria present within the root canal 

system. The efficacy of calcium hydroxide paste as 

an intracanal  medicament is mainly depended on 

the vehicle  used. Research have suggested associa-

tion of calcium hydroxide with other medicaments 

to enhance its activity  to obtain pronounced effect 

against certain  pathogenic bacteria often observed 

in persistent infection. One of the recommended 

combinations is to mix calcium hydroxide with 

chlorhexidine gluconate so as to have an enhanced 
 (15)antibacterial effect against Enterococcus faecalis.

ANTIBIOTIC PASTE

Antibiotics play a key adjunct role in bacterial infec-

tion control. Systemic administration of antibiotic 

has the potential risk of adverse effects.  Moreover 

systemic antibiotics are often ineffective in necrotic 
(16)pulpless teeth and in infected periradicular region .  

Local application of antibiotics has been used in 

endodontic practice for long and is believed to a 
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more effective mode for delivery to the area of bac-

terial colonization within the root canal and 

periradicular tissues.

 Local application of a single antibiotic as well as 

paste made of combination of antibiotics has been 

tried in endodontics as intracanal medicaments. 

Tetracycline group of antibiotic are bacteriostatic 

and has been used as intracanal medicament either 

alone or in combination with corticosteroid to pro-

duce an antibacterial, anti inflammatory and 

antiresorptive effect.  It has been suggested for use 

in teeth associated with traumatic injury to minimise 

inflammatory root resorption. 

Metronidazole a synthetic antimicrobial agent is bac-

tericidal in action. It has exceptional antianaerobic 

activity and has been tried as an intracanal medica-

ment in paste form. The efficacy of this medicament 

alone on eradication of persistent bacteria within the 

root canal is questionable.

A combination of Metronidazole, Ciprofloxacin and 

Minocycline has been tried as triple antibiotic paste 

in cases with persistent weeping canal and non heal-
(17)ing periradicular lesions .  Triple antibiotic mix-

ture (TAM) was found to be effective against E. 

faecalis  a common organism isolated from persis-
(18)tent root canal and periapical infection . Triple anti-

biotic paste is also recommended and used to disin-

fect the canal in an immature tooth in 

revascularisation procedure. One of the draw backs 

of this triple antibiotic paste is the occurrence of 

tooth discolouration owing to the presence of 
(19)minocycline in the mixture . 

PROPOLIS

Propolis (Bee glue) is a by-product of honeybee and 

has been in use in traditional medicine for years. It is 

a natural antimicrobial agent which is  found to have 

a pronounced antibacterial, antifungal and antiviral 

properties. Few studies have evaluated the effect of 

propolis on root canal flora particularly E.faecalis 

and has been recommended as an intracanal medica-
(20) (21)ment . It has been concluded by Maryam et al.  

that propolis was more effective than calcium 

hydroxide after 10 day incubation period within the 

root canal.  Stepanovic et al have observed a syner-

gistic action when propolis is used with antibiotic. 

More research is needed on this natural 

antimicrobial for suggesting it as a routine 

intracanal medicament.

FORMOCRESOL

Until recently, formocresol and its relatives were fre-

quently used as intracanal medicaments, but it was 

pointed out that such bactericidal chemicals dressed 

in the canal distributed to the whole body from the 

root apex and so might induce various harmful 

effects including allergies. It was also observed that 
(22)formocresol has potent genotoxic effect  and 

(23) mutagenic potential Formaldehyde the primary 

component in formocresol, is considered a probable 

human carcinogen by many researchers and statu-

tory bodies. Present day contemporary endodontic 

therapy does not indicate this chemical in 

endodontic practice.

CHLORHEXIDINE GLUCONATE

Chlorhexidine is a positively charged hydrophobic 

and lipophilic molecule which interacts with 

phospholipids and lipopolysaccharides on the cell 
(5) membrane of bacteria and then enters the cell lead-

ing to cell death.

At a higher concentrations of 2%, which is mainly 

used for endodontic purpose chlorhexidine is bacte-

ricidal. At this concentration there will be precipita-

tion of cytoplasmic content of the bacteria cell 

resulting in cell death.  A paste of calcium hydroxide 
(24)mixed with chlorhexidine  has been found to very 

effective against E.faecalis and is recommended as 

an intracanal medicament in retreatment cases in 

place of calcium hydroxide alone as a medicament.

Chlorhexidine is also an effective antifungal agent 

and its comparison with sodium hypochlorite in 

antifungal activity is not studied much.

ENDODONTIC MICROBIOTA AND 

ENDOTOXINS

The microbial flora of the root canal exists as a 

biofilm of co aggregated communities in an 

extracellular matrix. Microbiota of an infected root 

canal before  start of treatment usually consist of a  

mix of approximately equal proportions of Gram-
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positive and Gram-negative species, dominated by 

obligate anaerobes. On the other hand the microbial 

flora of root-filled tooth with persistent apical 

periodontitis is very different with the presence of 

one or very few species, predominantly Gram-

positive micro-organisms with an equal distribution 
(25)of facultative and obligate anaerobes . In most of 

the studies Enterococcus faecalis is found in persis-

tent infection of the root canal. Gram negative bacte-

ria play an important role in primary endodontic 

infections. Endotoxins, a virulence factor of these 

bacteria leads to initiation and perpetuation of apical 

periodontitis. The use and selection of the intracanal 

medicament should keep in mind this complexity of 

the root canal microflora and the variations that 

occur with persistent infections. This implies that 

one medicament may not produce the desirable 

result in all infected cases. 

CONCLUSION

The successful outcome of endodontic therapy 

mainly depends on elimination of the cause viz bac-

teria from the root canal system. Total disinfection 

of the canal is difficult to achieve by mechanical 

means alone considering the complexity of the root 

canal system and the microbial interactions that 

occur in the infected root canal. Usage of intracanal 

medicament that has a deleterious effect on the bac-

teria, their endotoxins and biofilm is an important 

adjunct in contemporary endodontic practice.  

Intracanal medicaments such as calcium hydroxide 

are popular but have its own limitations in certain 

infections. Other  medicaments such as 

chlorhexidine, propolis have been documented to 

have better antibacterial efficiency.  Use of antibi-

otic paste which has earlier been overlooked may be 

required in many persistent infection cases to eradi-

cate the microbiota prior to obturation of the root 

canal.
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ABSTRACT

Any damage or disfigurement to the face can lead 
to psychological and social problem. Trauma to 
the eye is a severe handicap to a patient because 
the  most  impor tant  sensor y  organ of  
communication is lost. Restoring these congenital 
as well as acquired defects is a very demanding 
task. When appropriately made it is the finest 
service that can be rendered to a patient who feels 
socially secluded because of facial deficiency. A 
sequence of steps for construction of custom-
made ocular prosthesis is outlined.

Keywords: Maxillofacial prosthesis, Orbital 
defect, Custom-made ocular prosthesis, Acrylic 
resin, Iris

Rehabilitation of orbital defect
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INTRODUCTION

The removal of an eye and management of the 

anophthalmic socket requires the combined efforts 

of the ophthalmologist and the maxillofacial 

prosthodontist. The goal of any ocular prosthetic pro-

cedure is to return the patient to society with a nor-

mal appearance and reasonable mobility of the pros-

thetic eye. The disfigurement resulting from loss of 

an eye can cause significant psychological as well as 

social, consequences. However, with the advance-

ment in ophthalmic surgery and ocular prosthetics 

the anophthalmic patient can be rehabilitated very 

effectively. Although implant supported eye pros-

thesis has a superior outcome, economic reasons 

may make it in unacceptable to many patients. The 

goal is to give an eye prosthesis having a comfort-

able fit that will in turn motivate the patient to use 

the prosthesis. 

CASE REPORT

A patient reported to the department of 

Prosthodontics with a history of missing right eye 

due to a road traffic accident (fig-1, a). On examina-
(1)tion,  the tissue was free of inflammation. The 

patient did not complain of pain or discomfort in the 

defect area. A custom-made acrylic resin ocular pros-
(2,3)thesis was planned. 

An impression of the ocular defect was made with 

custom acrylic resin tray (fig-1, b). The patient was 

seated in an erect position with the head tilted back-

ward at approximately 45 degrees. The socket was 

initially filled with alginate (Tropicalgin, Badia 

Polesine, Italy) with the help of a 5ml disposable 

syringe (Dispo van, HSMD, Faridabad, India). The 

remainder of the impression material was placed on 

the tray to support the alginate in the socket. The 

patient was instructed to move back the head to the 

vertical position and both eyes up and down. This 

facilitated the flow of the impression material into 

all aspects of the socket. After the material had set, 

the cheek, nose and eyebrow regions were massaged 
(4-6) to break the seal. The retrieved impression was 

checked for accuracy and voids. The excess impres-

sion material was trimmed with scissors.

The impression was poured in 2 sections. Initially it 

was boxed and poured until the height of contour 

with type IV dental stone (fig-1, c) (Kalastone, 

kalabhai Pvt Ltd, Mumbai, India). Four keyways are 
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made for proper orientation of the mould. A layer of 

separating medium was applied and allowed to dry. 

Then a second layer was poured, to obtain a two-

piece mould. (fig-1, d).

The wax pattern was fabricated using modelling 

wax (fig-2, a) (Rolex, Ashoo Sons, Ashok Vihar, 

Delhi). The pattern was tried in the socket repeat-

edly and sculpted to the correct shape until the eye-

lids closed completely over the wax pattern. The 

wax pattern was inserted by lifting the upper lid and 

the superior edge of the pattern was placed behind 

the lid and gently pushed upward. The lower lid was 

pulled down to place the inferior border of the pat-

tern into the inferior fornix. The wax will not move 

as freely as the finished acrylic resin prosthesis, but 

the application of an ophthalmic lubricant will aid 

the movement. 

Once the appropriate contours of the wax pattern 

were developed, the gaze and position of the iris was 

determined. The size and location of the iris were 

matched to that of the companion live eye. The cor-

rect size of the iris was determined by measuring the 

diameter of the patient's natural iris (fig-2, b, c). 

Custom iris, which matched closely with the patient 

live eye, was selected. The wax was removed from 

the pattern and the custom iris was placed and again 

checked in the socket (fig-2, d).

The corrected wax sclera was now invested. White 

scleral acrylic resin (DPI-heat cure, dental product 

of India Ltd, Mumbai) was packed into the mold, 

using the compression moulding method. The pro-

cessed sclera was again checked and the iris is fixed 

to the sclera by resin. The iris was modified by color 

to resemble the live eye. The natural sclera has veins 

present that are usually apparent in both the nasal 

and temporal corners of the eye. Red cotton fibers 

were used to replicate the veins in the sclera. The 

fibers were separated and cut from the commercially 

available thread. The vein patterns of the natural eye 

are copied by tacking the fibers to the sclera with a 

brush and monomer. The scleral painting begins 

with the application of a wash of yellow comparable 

to that found on the patient's natural eye. Next, blue 

is added which is usually located inferior and supe-

rior to the iris. The iris and scleral painting were com-

pared with the natural eye and final corrections were 

made. Once complete, a thin layer of wax was 

applied to the sclera. The corresponding area in the 

flask was scrapped to make place for corneal promi-

nence. The eye was processed finally with the appli-

cation of a layer of clear acrylic resin (fig-3, a). After 

processing, the flask is cooled and the ocular pros-

thesis retrieved from the mold. Flash and irregulari-

ties are removed from the surface of the eye. The sur-

face is smoothed with a fine white stone and pol-
 (7,8)ished with  pumice.

The custom ocular prosthesis was then inserted (fig-

3, b). The methods of inserting and removing as well 

as caring for the prosthesis are demonstrated to the 

patient. The prosthesis should not be allowed to 

come into contact with alcohol or solvents of any 

kind, as this could cause crazing of the acrylic resin. 

Follow up was done after 1 day, 3 days, and 1 week.

DISCUSSION

The rehabilitation of orbital defects is a challenging 

aspect of Maxillofacial Prosthodontics. It requires 

that the practitioner constant practice to gain confi-
(9) dence and expertise. The goals of the surgeon and 

the prosthetic specialist regarding the prosthetic 

rehabilitation of the patient with an ocular or orbital 

defect are closely allied. 

Literature has suggested many techniques for the 
(10-12)fabrication of ocular prosthesis.  In 1575, Pare 

fabricated artificial eyes made of glass as well as por-

celain. The glass eye was considered the state of the 

art until the advent of World War II, which made it 

impossible to obtain glass or glass eyes from 

Germany. Acrylic resins had replaced vulcanite as a 

denture base material by the early 1940's and the 

Naval Dental School tested the use of acrylic resin in 

fabricating a custom-fitted ocular prosthesis. Unlike 

a glass eye, an acrylic resin eye was easy to fit and 

adjust, unbreakable, inert to ocular fluids, aestheti-
(13)cally better, longer lasting, and easier to fabricate.  

Though undoubtedly implants are the best choice 

for retention of an orbital prosthesis, the high finan-

cial costs involved are the limitation for implant.

A simple procedure for fabricating the ocular pros-

thesis has been discussed here. Attention to details is 

mandatory in each step to bring out a satisfactory 

result. 
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ABSTRACT

Endodontic endosseous implants are metallic 
extensions of the tooth root which extends 
beyond the root apex and is inserted into a 
prepared channel in the bone. They have been 
used in the past for stabilization of teeth with 
compromised crown root ratio to improve their 
prognosis. The inability of these implants to 
obtain an adequate coronal seal and lack of 
osseointegration have been cited as the cause of 
their  var ying amount of  success.  The 
improvement of the implant design and the 
material used for its fabrication is believed to 
overcome these drawbacks. This article reports 
two cases in which endodontic implants with a 
new design and a predictable technique are 
used to stabilize teeth with compromised crown 
root ratio.

Key words: Endodontic endosseous implants, 
osseointegration, endodontic stabilization.
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INTRODUCTION

Preservation and maintenance of natural tooth is a 

prime consideration in modern dentistry. Extraction 

and subsequent replacement should only be consid-

ered after all other means of retaining the natural 
(1)tooth has been fully explored . A tooth with an unfa-

vorable crown root ratio is a situation with a guarded 

prognosis in which a successful endodontic therapy 

alone is insufficient in maintaining the tooth in the 

arch in its physiologic and functional integrity. 

Teeth with an unfavorable crown root ratio due to 

root resorption or horizontal root fracture are a few 

of the major indications for the placement of an 
(2)endodontic endosseous implant .

Endodontic implants are metallic extensions of the 

tooth root which extends beyond the root apex and is 

inserted into the previously prepared channel in the 
(3)bone . The objective of placement of the 

endodontic implant is to increase the support for the 

tooth by passing it beyond the confines of the root 

canal into the periapical bone, thus improving the 

crown root length ratio and stabilizing the tooth. 

Endodontic endosseous implants were first reported 
(4)by Strock and Strock in 1943 . During the last 50 

years many clinicians have used stabilizers as an 

adjunct to dental treatment. The endodontic 

endosseous implant avoided the greatest site of rou-

tine implant failure – epithelial down growth along 

the supracrestal portion of the fixture. This problem 

was avoided by placing the endodontic endosseous 

implant directly through the canal of the tooth into 

the periapical tissues as an extension of the already 
(5)present root length .

This article presents two case reports in which 

endodontic stabilization has been done in two teeth 

with impaired crown root ratio using an endodontic 

endosseous implant with an improved design.

Case Report 1

A 24 year old male patient was referred to the 

Department of Conservative Dentistry and 

Endodontics, from the Department of Orthodontics 

after the completion of a 3 year long orthodontic 

treatment.

The medical condition of the patient was essentially 

negative. The right maxillary central incisor  11 was 

found missing. The intra oral peri apical radiographs 

made at the initial visit revealed apical root resorp-

tion in the left maxillary central incisor 21. The root 

structure was resorbed to a level that only 7-8mm of 

the root was found within the bone (Fig 1). 21 tested 

non vital on electrical  and thermal pulp testing 

(heated gutta percha) and the tooth exhibited Grade I 

mobility. The gingival status and the periodontal 

probing depth was found to be within normal limits 

for 21.

After a detailed discussion with the orthodontist and 

the patient the following treatment plan was agreed 

upon. Initiation of the endodontic treatment, stabili-

zation of the tooth using an improved design 

endodontic implant and restoration of the missing 

adjacent tooth with a fixed partial denture using the 

stabilized tooth as an abutment.

The procedure was undertaken in two appointments. 

The armamentarium (Figure 2) included stainless 

steel K-files till ISO size 120(Mani Inc, Japan) and 

the No. 4 self tapping endodontic stabilizer implant 

with its corresponding bone drill and a millimeter 

measuring rod (Weiss et. al , Oratronics Inc, New 

York). In the first appointment, the root canal treat-

ment was initiated, working length determined to be 

16 mm and cleaning and shaping done till 2mm 

beyond the apex(18mm) till the file of ISO size 110 

(Mani) using a conventional hand filing technique 

for cleaning and shaping of the root canals. Normal 

saline solution was used for copious irrigation dur-

ing the procedure. An interappointment intracanal 

dressing was given with apexcal (Ivoclar vivadent,  

Liechtenstein) and the access was sealed with Glass 

Ionomer cement (Fuji Corporation, Japan). After 

three weeks in the second visit, proper cleaning of 

the canal was done with copious irrigation with  

saline solution, the bone drill corresponding to the 

No.4 endodontic stabilizer was mounted on an 

endodontic handpiece (X Smart, Dentsply, 

Germany) and used at slow speed (800 rpm) to pre-

pare the apical third of the root canal and a 10mm 

receptor site in the bone. A millimeter measuring rod 
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was placed through the canal into the prepared chan-

nel and a radiograph exposed to ascertain the length 

to which the receptor site extends beyond the root 

apex by counting the number of millimeter 

serrations on the rod surface as visible in the radio-

graph.

After the exact working length was determined, the 

rubber stopper was placed at the marked length on 

the No.4 endodontic stabilizer and it was tapped into 

the canal with mild apical pressure and clockwise 

rotation till the stopper reached the incisal edge. The 

implant was then retrieved by anticlockwise rota-

tion. This led to the tapping of the apical third of the 

dentin and the channel in the bone so that there is 

close adaptation of the implant to the tissues when it 

is in its final position.

The canal was thoroughly irrigated and dried with 

paper points, the intra osseous portion of the 

endodontic implant was marked and only the por-

tion of the implant that would be inside the canal is 

coated with Type II glass ionomer cement and the 

implant was tapped back into place. The excess 

length of the stabilizer extending beyond the incisal 

edge was sheared off using a diamond disk while 

maintaining finger pressure to minimize vibration 

and the access sealed with glass ionomer cement. 

Figure 3 shows an immediate post operative radio-

graph.

The patient experienced no post operative pain or 

swelling and healing was uneventful. He was sched-

uled for post operative evaluation at 1 month inter-

val for 6 months. The follow up radiographs showed 

no signs of deterioration. A one year radiographic fol-

low up showed good periapical healing (Fig 4). The 

restoration of the adjacent tooth was done using a 

three unit fixed partial denture after six months 

using the stabilized tooth as an abutment.

Case Report 2

A 24 year old male patient reported to the 

Department of Conservative Dentistry and 

Endodontics, complaining of pain and loosening of 

the upper front tooth following a road traffic acci-

dent. Clinical examination revealed that the right 

maxillary central incisor 11 was extremely mobile in 

the labio lingual direction with inflamed gingiva and 

various enamel craze lines. Enamel craze lines were 

also seen on the left maxillary central incisor 21. 11 

was tender on percussion and the probing depth was 

found to be within normal limits in 21. A periapical 

radiograph of 11 indicated a horizontal root fracture 

1mm below the crest of the alveolar bone (Fig 5). 

There was no evident periapical changes noted in 

the radiograph.

A provisional diagnosis of horizontal root fracture in 

11 was made. There was no adequate tooth structure 

for the construction of a post and core. Adequate 

retention and resistance form could not be achieved 

without encroaching on the biological width. Hence 

after reviewing the risks and potential outcomes, a 

treatment plan consisting of removal of the coronal 

fragment of the fractured tooth, initiation of 

endodontic therapy, forced eruption of 11 and recon-

struction using a No.5 endodontic stabilizer which is 

a single unit post core and implant stabilizer was pre-

sented to the patient and an informed consent was 

taken.

The treatment was carried out in multiple sittings In 

the first appointment, the coronal fragment of the 

tooth was removed and endodontic therapy was ini-

tiated in 11. Working length was established using 

radiographic technique to be 11mm. Cleaning and 

shaping of the root canal was done using conven-

tional hand filing technique with stainless steel files 

(Mani Inc, Japan) till ISO size 90 using normal 

saline as an irrigant. An interappointment intracanal 

dressing with calcium hydroxide (Apexcal, Ivoclar 

Vivadent, Leischenstenin) was given for one week 

after giving a coronal seal with IRM.  In the second 

appointment the orthodontic extrusion (Fig 6) of the 

root of 11 was initiated by bonding brackets on adja-

cent teeth, drawing an arch wire through them , bond-

ing a wire loop into the canal and engaging the loop 

onto the arch wire by ligation. The extrusion of the 

tooth was done over a period of three weeks so as to 

bring the root 2mm supragingival. The tooth was sta-

bilized for four weeks by leaving the orthodontic 

appliance in place.

Endodontic stabilization using implants
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This procedure created an unfavourable crown root 

ratio. In the next appointment the orthodontic appli-

ance was removed, the canal was cleaned thor-

oughly with copious irrigation with normal saline, 

cleaning and shaping was done till 2 mm beyond the 

apex till ISO size 90, the bone drill corresponding to 

No.5 stabilizer (Oratronics Inc. New York) was used 

in a slow speed handpiece to create a channel in the 

bone extending beyond the apex for 16mm. The 

working length was confirmed by making a 

periapical radiograph with the corresponding milli-

meter measuring rod in place and counting the milli-

meter markings extending beyond the apex. The 

No.5 Endodontic stabilizer with a core (Oratronics 

Inc. New York)was used to tap the apical dentin and 

the channel in the bone till 16mm. The stabilizer was 

retrieved with counter clockwise rotations. From the 

horizontal shoulder of the core of the stabilizer the 

portion apical to 27mm ( 11+16mm) was cut off. 

The canal was dried with paper points, the intracanal 

portion of the stabilizer was coated with type II 

Glass ionomer cement and the stabilizer was tapped 

into place.

Recall examinations were conducted at periodic 

intervals for 8 months with continued normal find-

ings.  At the follow up appointment after two weeks 

a heat cure acrylic temporary crown was cemented. 

At 8 months the examination indicated that the tooth 

was well stabilized and asymptomatic, which was 

verified by a periapical radiograph which showed 

good periapical healing and a normal periradicular 

picture (Fig 9).

DISCUSSION

Since the introduction of endodontic implants into 

dentistry it has been used in clinical practice with 

varying degrees of success. The added advantage of 

endodontic implants was that they are completely 

encased within tooth and bone. Theoretically it elim-

inates any communication with the oral cavity and 

its accompanying bacterial flora and reduces the sus-

ceptibility to infection.

Despite improvements in materials and metallurgy 

most implants of early period displayed high per-

centage of failure. Early endodontic pins were 

smooth tapered usually made of a chrome cobalt 

molybdenum alloy. The tapered pins showed inher-

ent problems such as lack of retention and inade-
(6)  quate apical seal . Judy et al and Zmenur reported 

substantially stronger retention for threaded 

endodontic implants compared with smooth tapered 

implant in vitro for single rooted teeth.

In the new design of the stabilizer used (Fig 10) the 

implant consists of a major diameter and a minor 

diameter. The drill corresponds to minor diameter so 

that when the implant is tapped into place the apical 

dentin and bone get firmly engaged onto the flutes 

leaving minimal gap and thus obtaining a perfect api-

cal seal.

An additional feature is the groove running on the 

crest of the serrations which is twofold in function. 

One is that within the canal it acts as a sluiceway for 

escape of the endodontic sealing material in an 

occlusal direction as the implant is tapped apically 

hence preventing the apical extrusion of any cement. 

Secondly within the bone it helps in better stress dis-

tribution by attaching to the periimplant ligament 

fibers. The titanium alloy allows better 

osseointegration as it has been proved to have a good 

osteogenic effect.

The clinical success of the two presented cases as 

assessed by the clinical examination and the follow 

up radiograph suggest that a proper case selection, 

the improvement of the implant design, the better 

predictability of the technique employed and the 

osteogenic potential of the titanium alloy has 

brought back Endodontic stabilization as a viable 

treatment option for improving the prognosis of 

teeth with an impaired crown root ratio. However 

further clinical evaluation and long term clinical 

studies are suggested.
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Figure 1.
Pre operative radiograph of 21 
showing apical root resorption.

Figure 2.The armamentarium - 25mm 
long K-files size 90-140,            
millimeter measuring rod and the 
titanium alloy endodontic  stabilizer.

Figure 3. Immediate post 
operative radiograph.

Figure 4. 1yr follow-up radiograph. Figure 6. Pre operative radiograph 
of 11 showing horizontal root 
fracture.

Figure 5. Orthodontic extrusion of the 
root fragment.

Figure 7.Immediate post 
operative radiograph

Figure 8.Post operative photograph 
with No.5 Endodontic stabilizer in            
place.

Figure 9.8-month follow-up radiograph.

Figure 10. Serrated design of 
endodontic endosseous implant.
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Indira Gandhi College of Paramedical Science

S.S.M. L.P.School
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www.digiscan.in
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Nehru Place, New Delhi - 110019
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Contact: DIGISCAN

EDUCATIONAL AIDS
Oral Histology, Oral Pathology

Tooth Germ Development, Oral Embryology

Dental Anatomy - Ground sections of Teeth

General Histology and General Pathology

Decalcified section of Teeth

Rare Lesion of Oral Pathology

Excellent quality of slides

Huge Client base in India and Overseas

VIRTUAL MICROSCOPY
Digital Whole Slide Images
(Virtual Slides / Digital slides)

Huge repository of whole slide images

Oral histology, Oral pathology

General histology, General pathology

Ground and Decalcified sections of teeth

Tooth germ development and oral embryology

High resolution and clarity of images

Highly user friendly software

Excellent tool for theory and practical teaching

Highly popular for self learning by students

Teaching modules under preparation

Demo Whole slide images in the website


