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Abstract

Aim:  To evaluate the solubility of three types of root canal sealers used in endodontics 

in two organic solvents. Methodology:  Th e solubility of AH Plus, Apexit Plus, R C Fill 

wasassessed in orange wood oil and chloroform. Twenty samples of each root canalsealer 

were prepared and then divided into six groupsfor immersion in solvents for 2 and 10 min. 

Th e mean percentage loss of weight was determined for each material in each solvent and for 

each immersion period, by the diff erence in pre–immersion and post–immersion weight of 

samples, and the valueswere compared by Tukey’s test and Kruskal Wallis test. Results: In 

the Epoxy resin based sealer and Chloroform group highest solubility was seen followed by 

Calcium hydroxide based sealer and Chloroform group. Both these groups showed higher 

solubility in 10 min immersion as compared to 2 min immersion period. Th e other groups 

did not show signifi cant diff erence in solubility. Conclusions:  Th e sealers AH Plus and 

Apexit plus dissolved to some extent, and more so than R C Fill, using either orange wood 

oil or chloroform as thesolvent. However, AH plus root canal sealer is highlysoluble in the 

solvents orange wood oil and chloroform.

Key words: Endodontic sealers, Organic solvents, Weight loss

Introduction

Failure of Root canal treatment can be ascribed largely to microbial 

infection either due to technical inadequacies in primary treatment, or 

orthograde reinfection of the canal system.1 Th e retreatment procedure 

comprises re-entry into the root canal system and removal of the existing 

root fi lling throughout the canal length, to allow complete disinfection 

of the root canal system.2 Th e primary requirement for retreatment is 

removal of root canal fi lling material.2 Several techniques for removing 

the root canal fi lling materials include the use of solvents,heat, hand 

fi les, rotary fi les and ultrasonic instruments, used either alone or in 

combination.2 However, root canal sealers are more diffi  cult to remove 

from anatomical ramifi cations where they may be inaccessible to 

mechanical methods of removal.3 In these circumstances, solvents 

become essential if canals are to be thoroughly cleared of residual 

materials for eff ective disinfection and resealing.3 Orange wood oil is 

most commonly used but many studies have suggested chloroform as 

the most eff ective solvent for most fi lling materials.2 It has been shown to 

have an excellent capacity for dissolution compared with other solvents, 

such as orange oil, eucalyptol or xylol.2 However, Barbosa et al states that 

chloroform can damage the periapical tissues when extruded.2 But with 

proper handling of chloroform, it can be used in many cases.3

Epoxy Resin based Sealer

Th e advantages of using Epoxy resin based sealer are its long 

term sealing properties,good dimensional stability, self adhesive 

properties and high radiopacity.

Calcium Hydroxide based Sealer

Th e advantages of using Calcium hydroxide based sealer are that 

calcium hydroxide helps to improve periapical healing, it is eugenol 

free and it is radiopaque.

Zinc Oxideeugenol based Sealer

Th e advantages of using Zinc oxide eugenolbased sealer are 

that it causes no irritation of the periapical tissues, it has high 

radiopacityand it has great adhesion.

Aim

To evaluate the solubility of three types of root canal sealers used in 

endodontics in two organic solvents.

Materials and Methods

Th ree diff erent root canal sealers tested in this study were Epoxy 

resin based sealer (AH Plus, Dentsply, Konstanz, Germany), Calcium 

hydroxide based sealer (Apexit Plus, IvoclarVivadent, Leichtenstein) 

and Zinc oxide eugenol based sealer (R C Fill, Prime dental, India). Th e 

organic solvents used to evaluate the solubility of sealers were Orange 

wood oil (R C Solve, Prime Dental,India) and Chloroform (Figure 1). 

All root canal sealers were mixed according to the manufacturers’ 

instructions. Freshly mixed sealers were placed in aluminium molds 

with 5 mm diameter and 2 mm height, and twenty samples of each sealer 

were prepared.Th e samples were divided into six experimental groups 

Dissolution of Th ree Root Canal Sealers in Two 
Organic Solvents
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(n = 10) according to the root canal sealer and solvent that was used.Th e 

samples were stored in a chamber with 80% relative humidity at 37°C 

for 72 hours to allow the materials to set completely.Th e samples were 

then weighed in milligrams on a Digital weighing scale (Schimadzu, Uni 

Bloc, HongKong) initially before immersion in solvents (Figures 2 and 

3). Th e samples were then immersed in orange wood oil and chloroform 

for 2 min and 10 min (Figure 4). Th e samples were then weighed again 

aft er 2  min and 10  min and the mean values were calculated. Th e 

mean percentage loss of weight was determined for each material in 

each solvent and for each immersion period, by the diff erence in pre – 

immersion and post – immersion weight of samples (Table 1). Statistical 

analysis was performed by Tukey’s test and Kruskal Wallis test.

Results

Th e Group  II (Epoxy resin based sealer + Chloroform) showed 

highest solubility followed by Group  IV (Calcium hydroxide 

based sealer + Chloroform). Both the Group  II and Group  IV 

showed higher solubility in 10  min immersion as compared to 

2 min immersion period.Th e other groups did not show signifi cant 

diff erence in solubility (Graph 1).

Discussion

Nonsurgical endodontic retreatment of previously obturated root 

canals is the initial treatment of choice for the management of 

endodontic failures.4 Removing as much sealer and gutta-percha 

as possible from inadequately prepared and obturated root canal 

systems is critical to uncover remnants of necrotic tissue or 

bacteria that may be responsible for periapical infl ammation and 

failure.4  However, the root canal sealers cannot be completely 

removed. Th erefore, organic solvents have been used and 

proposed to decrease the resistance of fi lling materials in the root 

canal space.

Although there are few reports in the literature regarding the 

solubility of endodontic sealers immersed in organic solvents, there 

exist no specifi c standards for the measurement of endodontic 

Figure 1: Armamentarium

Figure 2: Digital weighing scale

Figure 3: Weighing of samples

Figure 4: Immersion of samples in solvents

Table 1: Mean values of weight (in mg) and the percentage loss of 

weight of sample groups

Groups Mean values of weight ( in mg ) Percentage loss 

of weightPre-immersion Post-immersion

2 min 10 min 2 min 10 min

Group I 137 146 147 9 10

Group II 163 80 11 83 152

Group III 80 90 90 10 10

Group IV 84 60 25 24 59

Group V 155 169 163 14 8

Group VI 150 138 133 12 17
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solvents on root canal sealer solubility.5 However, in the present 

study, the method that was generally preferred was also used in most 

of the earlier literature.

Controlled and careful use of chloroform in dental practice has 

exhibited that it can be valuable for success of removal of root 

canal filling materials.5 The Food and Drug Administration 

does not have the jurisdiction to prohibit the use of chloroform 

by dentists and does not have proof that it is carcinogenic to 

humans.5 Chutich et al demonstrated that it does not have 

a toxic risk for patients when a minimal quantity of solvent is 

used.5 Some authors mention the high toxicity of chloroform and 

suggest that orange oil is efficient alternative at a temperature 

of 37oC. Pécora et al presented orange oil as an alternative 

solvent which has softening action without deleterious effects.5 

Its toxicity, however, will need more detailed study.Considering 

the toxic and carcinogenic effects of some solvents, this study 

shows that substances which fulfill the requirements of speedy 

action, harmlessness to the tissues adjacent to the tooth, a 

pleasant smell and non-toxicity to the professional, the patient 

and the environment such as orange oil should be indicated for 

endodontic retreatment.

Conclusion

Th e sealers AH Plus and Apexit plus dissolved to some extent, and 

more so than R C Fill, using either orange wood oil or chloroform 

as thesolvent. However, AH plus root canal sealer is highlysoluble in 

the solvents orange wood oil and chloroform. Th erefore, this factor 

should be considered by clinicians as they make decisions on material 

selections. Further investigation should be conducted to fi nd a more 

universally eff ective solvent for use in root canal retreatment.
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Abstract

Aim: Th e aim of the article is to examine any change in the arch width in patients who 

were treated with removable functional appliance as part of their treatment. 20 Class  II 

div I patients[age between 11 to 15 yr] with overjet of more than 5  mm were selected. 

Materials  &  Methods: Pre treatment and post treatment casts were analysed for change 

in intercanine and intermolar width in both the arches. Th e maxillary and the mandibular 

intercanine and intermolar widths were measured using digital Vernier calliper. Results: Arch 

width was wider in males as compared to females. Th ere was no signifi cant change seen in the 

intercanine width in the arches. While change in the intermolar width was seen mainly in the 

upper arch. Conclusion: Male arches grow wider than female arches. Changes in arch width 

may not be accompanied by changes in arch length.

Key words: Intercanine and intermolar width, Class II cases, Functional phase

Introduction

Th e most critical age for treatment in orthodontics is during 

the changeover phase from mixed dentition to the permanent 

dentition. During this phase there can be various changes in 

the arch width dimensions. In orthodontics, maintaining the 

transverse width is one of the major challenges in orthodontic 

treatment. Th erefore, a thorough watch must be kept on the 

individuals during the same.

Th e size and shape of the arches will have signifi cant implications 

in orthodontic diagnosis and treatment planning, which will aff ect 

the space available, dental esthetics, and stability of the dentition. 

Th ese considerations, along with anteroposterior movements of 

the dentition, will determine the requirements for extraction or 

otherwise.1

In 1907, E H Angle believed that each individual had the 

potential for normal growth and development with orthodontic 

therapy, stating that “Th e best balance, the best harmony, the 

best proportions of the mouth in its relation to the other features, 

requires that there shall be a full complement of teeth and that 

each tooth shall be made to occupy its normal position & normal 

growth.”1,2

With growth, arch dimensions changes are seen. Hence, it is 

necessary to diff erentiate changes from appliance therapy and those 

from natural growth. Moorrees has pointed out that variation in arch 

form will occur with normal growth. And there is a general tendency 

towards an increase in the intermolar width during the change from 

the deciduous to the permanent dentition.1,3,4

Th e aim of this study is to measure the diff erence in the intercanine 

and intermolar width of upper and lower arches in patients treated 

with functional appliance.

Aim and Objectives

To measure the diff erence in the intercanine and intermolar width of 

upper and lower arches in patients treated with functional appliance 

phase.

Materials and Method

Th is study was performed using the study models of 20 Class  II 

division 1 malocclusion subjects from Department of Orthodontics, 

A.C.P.M DENTAL COLLEGE AND HOSPITAL, DHULE. Of 

which 10 cases where grouped as control cases (n=1-10), while the 

other 10 cases where delivered activator as the appliance for their 

treatment as shown in fi g (Figure 1) (n=11-20). Th e distribution of 

age in the study is from age 11 to 15 yrs (both males and females). 

Both the groups had the same inclusion and exclusion criteria.

Inclusion Criteria

In the Class II groups:

1. permanent canines present in the dentition and

2. Class II molar and canine relationship,

3. Overjet ≥5 mm.

Exclusion Criteria

1. No history of any orthodontic treatment,

2. No history of any surgical procedures(cleft  palate etc)

Comparasion of the Arch Width Changes in Patients 
Treated with Functional Appliance Th erapy
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As shown in fi g,5,6 the arch width measurements were recorded from 

each subject’s dental casts by one examiner using a digital Vernier 

calliper (Figure 2) and recording the data to the nearest 0.1  mm 

(Figure 3). Re-examination of the data, by other examiner, was done 

to avoid any bias.

Results

Aft er measuring the upper and lower intercanine and intermolar 

width, it was found that there was no signifi cant change in the 

intercanine width in both the arches when compared to the control 

group (Table 1). In contrast, the intermolar width showed signifi cant 

increase as compared to the control group. Increase in the intermolar 

width was seen mostly in upper arch (Table 2). Males had a wider arch 

width compared to females.

Discussion

Tollaro et al,5 investigated the relationship between posterior 

transverse interarch discrepancy and mandibular size and position. 

Similarly in a study by, Staley et al,7 they calculated the posterior 

transverse interarch discrepancy as the diff erence between maxillary 

and mandibular intermolar widths. Th is interarch discrepancy 

was found to be a simple and eff ective parameter for assessing the 

transverse harmony of dental arches.

It is apparent that changes in arch width vary between males and 

females and more growth occurs in the upper than the lower arch. Th is 

growth occurs mainly between the ages of 7 and 12 years of age and is 

approximately 2 mm in the lower arch and 3 mm in the upper. Aft er 

the age of 12, growth in arch width is seen only in males. Sinclair et al 

have confi rmed that in males and females, the increase in intermolar 

width aft er the age of 12 is statistically diff erent, without an increase 

in arch length or perimeter.8-15

Some authors, in diff erent populations reported that in girls, 

little or no change occurred in molar and canine arch width 

regions aft er 13  years of age.9,17 Th is supports our study, where 

males showed increase in the intermolar width compared to the 

females. Arch width continues to increase to a lesser extent in the 

third and fourth decades, but this is associated with arch length 

shortening.10-14

Activator, given by Anderson, is the most commonly used 

functional appliance in the early permanent dentition. It is bulky, 

monoblock appliance which the patient is asked to wear for atleast 

12-14hrs a day. Th e cases were given the basic activator without any 

modifi cations.

Th e use of expansion can be considered applicable in the growing 

child. However, it is diffi  cult to predict the amount to which this 

would have occurred from natural growth in any individual. Th ere 

is no evidence that appliances can stimulate growth beyond the 

natural growth potential of an individual. Th erefore, in our study, no 

expansion screw was placed in the appliances given to the patients 

during treatment.

Table 1: Pre and post treatment intercanine width in upper and lower arch

Cases 1

11/M

2

12/F 

3

11/F 

4

13/M

5

13/F 

6

11/M

7

12/M

8

12/M

9

13/F 

10

13/M

11

12/M

12

13/F

13

11/F

14

13/M

15

12/M

16

13/F

17

13/M

18

13/F

19

11/M

20

12/M

Pre-treatment upper 39.0 38.8 31.2 36.5 35.0 35.0 31.3 35.3 37.6 34.4 35.2 33.4 34.6 30.2 35.9 33.1 38.4 37.3 36.4 32.0

Post-treatment upper 39.1 38.8 31.2 36.3 35.2 35.5 31.4 35.1 37.9 34.1 35.9 34.0 35.2 31.0 36.2 33.9 39.0 37.8 37.0 32.8

Pre-treatment lower 26.5 29.3 26.3 23.3 24.1 23.0 29.6 24.3 29.0 26.0 27.3 22.9 28.3 21.6 27.3 25.4 28.4 21.7 22.8 23.2

Post-treatment lower 26.1 29.3 26.4 23.0 24.5 23.5 29.9 24.5 29.4 26.2 27.8 23.3 28.7 22.0 27.8 26.0 28.6 22.1 23.3 23.9

Table 2: Pre and post treatment intermolar width in upper and lower arch

Cases 1

11/M 

2

12/F 

3

11/F 

4

13/M

5

13/F 

6

11/M

7

12/M

8

12/M

9

13/F 

10

13/M

11

12/M

12

13/F

13

11/F

14

13/M

15

12/M

16

13/F

17

13/M

18

13/F

19

11/M

20

12/M

Pre-treatment upper 45.2 44.8 45.3 49.3 42.3 51.2 50.8 45.6 47.0 41.1 48.0 46.3 42.6 49.6 45.4 47.1 41.5 46.3 49.6 45.7

Post-treatment upper 46.7 46.0 47.9 51.1 44.2 52.4 52.3 46.4 48.6 42.9 49.2 47.3 43.5 51.1 47.3 48.5 42.8 48.0 51.3 47.5

Pre-treatment lower 43.3 39.9 43.1 43.6 40.1 45.8 48.3 40.6 44.1 38.7 42.2 44.8 38.9 40.6 43.8 44.9 40.9 42.5 37.9 42.7

Post-treatment lower 43.5 40.3 43.9 43.2 40.3 46.4 48.2 41.0 44.3 38.6 43.5 45.9 39.4 41.4 44.3 45.3 42.1 43.7 38.2 43.2

Figure 2: Digital vernier calliper

Figure 1: Activator delievered during treatment
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Arch expansion is more likely to be stable in the absence of 

extractions and is most eff ective in the posterior region. Unless the 

canines are displaced lingually by the occlusion, there is unlikely to 

be stable expansion of the lower intercanine width.

Baccetti et al5 investigated the early dentofacial features of Class  II 

malocclusion. Th ey found that the Class  II features were maintained 

or exaggerated, during the transition from the deciduous to the mixed 

dentition. During this changeover of dentition there is increase in the 

intercanine width seen. Aft er 12  years of age in permanent dentition 

there is no increase seen in the width. Th ere is increase in the intermolar 

width seen in patients from 7 to 18 years of age. Along with these changes 

seen in the dentition there is a little changes also seen in the premolar 

area.

Nowadays, a number of clinicians favor orthodontic treatment in the 

deciduous or early permanent dentition to try and induce growth. It 

is diffi  cult to determine the contribution of appliances, as a normal 

growth change would be expected. McNamara and Brudon16 state 

that “It seems logical to consider increasing arch size at a young age 

so that skeletal, dental alveolar, and muscular adaptations can occur 

before the eruption of the permanent dentition.” If an appliance is 

inserted in an actively growing patient, a favourable response can be 

expected.

However this response may have occurred in the absence of 

treatment, the relative contribution of the appliance being diffi  cult to 

determine. Th e routine expansion of both arches in the permanent 

dentition has not been shown to produce stable change in arch 

dimension that is signifi cantly greater than that which would have 

been achieved through normal growth.

Conclusions

In our study, intercanine and intermolar arch width changes were 

seen during functional therapy. Th e intercanine width did not 

change signifi cantly in the permanent dentition aft er 12yeras of age 

but there was signifi cant increase in the mixed dentition. Th e upper 

and lower intermolar widths increase unexpectedly to a considerable 

extent between ages of 7 and 18 especially in males. Male arches 

grow wider than female arches. Changes in arch width may not be 

accompanied by changes in arch length.
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Abstract

Th is article is explaining the era of nanotechnology which is helping mankind in 

every possible way. Th e main purpose is to provide an early glimpse of nanodental 

applications and to illustrate their far reaching impact on clinical dental practice. Th e 

expected development of nanodentistry, which might see its earliest practical uses within 

next 10-20  years, in the context of today’s trends in dental science and practice. It is 

basically a fi eld of applied science and technology covering a broad range of devices. 

Th e main unifying theme is the control of matter on a scale smaller than 1 um normally 

between 1-100 nm as well as fabrication of devices on this same length scale. It is highly 

multidisciplinary approach drawing from fi elds such as colloidal science, device physics 

and supra molecular chemistry. Th e two perspectives are followed i.e material and 

molecular perspectives. Current research is focussing on fabrication of nanostructures, 

nanoacuators and nanomotors along with means to assemble them into larger systems 

economically and in great numbers. Such technology has enormous medical implications, 

programmable nanorobotic devices would allow physicians to perform precise 

interventions at cellular and molecular level.

Key words: Applications, Dentistry, Nanotechnology

Introduction

Th e era of Nanotechnology has helped mankind in every possible way 

today. Minute particles with diameters of just million of a millimeter 

are the building blocks of new products known as nanoparticles. 

Nanotechnology helps us to exploit the smallest particles in this 

universe and their properties. Th e term Nanotechnology was 

given by Professor Kerie Drexler. A  Noble laureate physicist 

Richard P. Feynman in the lecture on 29th December, 1959 noticed 

the importance of nano size devices.1

Th e word “Nano” is being taken from the greek word “υαυος” which 

means dwarf. A nanometer is 10–9 meter, or one billionth of a meter. 

Nanotechnology holds promise for advanced diagnostics, target 

drug delivery and biosensors. Th e main objective of this review is to 

present total insight of these minute discoveries and to explain their 

potentially far reaching applications in clinical dental practice. Th ere 

could be advancements in nanodentistry, which can see its clinical 

applications within the next 10-20  years, in the context of today’s 

trends in dental science and practice.2 Th e upcoming fi eld of nano 

science, engineering and technology and the skill to give eff orts at 

the molecular level, atom by atom, to create more applications with 

necessarily new functions are leading to exceptional understanding 

and organization of the basic building blocks and properties of natural 

and man made things. (Dr. Edward Reifman, Nanotech dentist).

Nanotechnology is Defi ned as: (Schummer J)

A sphere of the scientifi c and engineering activity that is 

connected with organization of the process of creation, fabrication, 

implementation, use and development of nano-scale systems that is, 

coordination between the various design tasks and cooperation of 

diff erent specialties who solved these tasks; support to assemble and 

to integrate the heterogeneous parts of designed nano system into 

organic whole.5

Robert A. Freitas was known to be a pioneer in nanodentistry. 

Th e term ‘nanotechnology’ was fi rst presented by Norio Taniguchi 

(1974), who defi ned it as “mainly consisting of the processing, 

separation, consolidation and deformation of materials by one atom 

or one molecule”.1

3 Steps to Achieve Nanotechnology6

1. Clinicians should be competent enough to work on individual 

particle.

2. Capability to manufacture nanoscopic machines, called 

assemblers, which can be maintained to work on atoms and 

molecules according to will.

3. Provide as much assemblers for building consumer goods.

Two main approaches are used in nanotechnology one is a 

“bottom- up” approach where material and devices are drawn from 

molecular components that assemble themselves chemically using 

principles of molecular recognition; the other being a “top- down” 

approach where nano objects are built from larger entities without 

atomic level control.1 Nanotechnology is a concrete methodological 

position that is connected with the holistic investigation of nano 

scale systems (Table 1).
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Current applications of nanodentistry

1. Nanotubes:-  In vitro application of titanium oxide nanotubes 

for initiating the mechanism of hydroxyapaptite formation, 

mostly in the usage of bone growth application for dental 

implant coatings. Rods of carbon are also found which share 

approximately half the diameter of molecule of DNA.2

2. Nanosolution:-Th e nano particles which can be dispersed, may 

be used in the bonding agents in dentistry.2 Advantages include 

increased bond strength of dentin and better performance. 

Th us homogeneity is maintained and so the operator can 

now have full assurity that mixing of adhesive has been done 

properly each time.

3. Nanocomposites:-  Nanocomposites are geared up when the 

inorganic phases in organic/inorganic fuse and turn out to be 

nanosized. Nanofi llers have proportions below the wavelength 

of visible light (0.4-0.8  um), they are incapable to scatter or 

absorb visible light. Th e diminished visibility of these fi ller 

particles and their property of opacity pose importance and are 

advantageous. Filtek O Supreme (3M ESPE, St. Paul, MN, USA) 

contains nanomers and nanoclusters.3 Another commercial 

product available in market is Premise (Kerr/Sybron, Orange. 

CA, USA) which is a nanohybrid composed of 3 diff erent 

types of fi ller components: non agglomerated “discrete” silica 

nanoparticles, prepolymerized fi llers and barium glass fi llers.2

 Higher gloss retention is another advantage possessed by 

commercial product (Atabek D, Sillelioglu H, O” Imez 

A) compared to conventional composites. A commercial 

product Ceram- X (Dentsply, Detrey, Konstanz, Germany) 

is an ormocer based, nanoceramic composite. Another 

properties provided by nanocomposites are low visual 

opacity and high translucency due to reduced dispersion 

of light with wavelengths much longer than nano particle 

size. Th is allows clinician to assemble wide range of shades 

and opacities and thus off er highly esthetic restoration in 

all posterior and anterior applications.

4. Nanocomposite denture teeth:-  New type of denture tooth, 

fabricated of nanocomposite resin, has recently been developed 

as a highly polishable stain and impact resistant material. It 

consists of comonomer of urethane dimethacrylate (UDMA) 

and methyl methacrylate (MMA). Polymethyl methacrylate 

(PMMA) are uniformly dispersed nano sized fi ller particles.

5. Nanoimpression:-  Impression materials Nanotech Elite H-D 

from the company Zhermack is available with nanotechnology 

application. In the impression material manufactured by the 

application of nano technology, nano fi llers will be integrated 

in the vinyl polysiloxanes producing a unique addition siloxane 

impression material having added advantages of better fl ow, 

enhanced detail precision and improved hydrophilic properties 

hence, fewer voids at margins and better model pouring.3

6. Nano light curing glass ionomer restorative:-  Th e world’s fi rst 

Nano- Glass- ionomer is KetacTM Nano light curing Glass Ionomer 

Restorative. It gives an esthetically pleasing class restoration. Ketac 

Nano is an ideal alternative esthetic glass ionomer solution for 

everyday dentistry.7 Th is product can be used for primary teeth 

restorations, transitional and sandwich restorations, small class I, 

III and V restorations and even in core build ups.

7. Nanoneedles:- Th e needles used in suturing contain nano sized 

stainless steel crystals and were discovered by the name of 

Sandvik Bioline, RK 91TM  needles (AB Sandvik, Sweeden).3

8. Orthodontic nanorobots:-  Th ey can activate the tissues of 

periodontium allowing speedy and unproblematic tooth 

straightening, rotation and vertical movement within minutes 

to hours.6

9. Nanoencapsulation:- An institute named South West Research 

Institute (SWRI) has manufactured targeted release system that 

contain nanocapsules with novel vaccines, antibiotics and drug 

delivery with reduced side eff ects.3

10. Laser plasma application for periodontia:-  Dimensions of 

titanium oxide crystals are reduced to nanoscale (20-50  nm 

particles) and present on human skin in the form of gel like 

emulsion, these particles can be optically broken down with 

accompanying eff ects. Laser plasma combines with oxides 

of titanium and has been proven eff ective in periodontal 

treatments, melanin removal, incision of soft  tissue without 

anesthesia, caries preparation, cutting of enamel and dentin.

11. Nanorods:-  Enamel prism like hydroxyapatite nano rods 

possess self assemblage properties. Th ey mimic enamel rods 

that comprise the basic crystalline structure of dental enamel.

12. Bone replacement material:- Th e materials in bone based 

on nanotechnology has to act on genes in the cells while 

responding well to internal as well as environmental stresses. 

Hydroxyapatite nanoparticles which help in managing 

defects in bone are Ostim(Osartis GmbH, Germany) HA and 

VITOSSO (Orthovita, Inc, USA) HA + TCP.4

13. Nanopores:-  Minute pores which will permit DNA to enter 

through one strand at a time and will lead to good sequencing 

of DNA.

14. Quantum dots:  -  Th ese are tiny dots that shine very brightly 

when illuminated by ultraviolet light with a coating of material 

which allow the dots to combin to the molecule to be tracked. 

Quantum dots bind themselves to proteins unique to cancer 

cells, literally bringing tumors to light.

15. Nanoshells:-  Minute bead like structures coated with gold 

are the nanoshells. Th e thickness of the layers can be altered 

making up the nanoshells, thus scientists can design these 

beads to absorb near-infrared light, creating an intense heat 

that is lethal to cancer cells.

16. Nanoanesthesia:-  For nanoanesthesia to work, a colloidal 

suspension which contain millions of active analgesic 

micrometer sized dental nano robots particles and are placed 

on the patient’s gingival surface. On coming in contact with 

the surface of crown or mucosa, the nano robots reach dentin 

by migrating into the gingival sulcus. On reaching dentin, the 

nano robots enter dentinal tubules and then into the pulp.4 

Th is movement of nano robots is guided by a combination 

Table 1: Approaches in nanotechnology

Top down approach Bottom up approach

• Nanoneedles • Local anaesthesia

• Nanoencapsulation • Hypersensitivity cure

• Nano based bone replacement materials • Tooth regeneration

• Nanoparticles coating in dental implants •  Orthodontic treatment 

nanorobots

• Nano impression materials • Nanodiagnosis

•  Nano light curable glass ionomer 

cements

• Endodontic regeneration

• Nanocomposites • Oral tissues biomimetics

• Impression materials



Dhawan, et al.: Nanotechnology - dead end or endless road

Journal of Oral and Dental Health • Vol 2 • Issue 2 • 2016 9

of chemical gradients, temperature diff erentials and position 

of navigation, all controlled by onboard nano computer as 

directed by dentist Freitas RA Jr. On reaching the pulp, the 

dentist commands the analgesic dental nano robots to shut 

down all sensitivity in selected tooth that requires treatment. 

Th is will cause immediate anesthesia of the tooth.

17. Nanorobotic dentifrice (dentifrobots):– Dentifrobots supplied 

through mouthwash or toothpaste could clean all supragingival 

and subgingival surfaces at least once a day, converting 

trapped organic matter into harmless and odorless vapors and 

performing continuous calculus debridement. Dentifrobots are 

invisibly small (1–10 micron), with 103–105 nanodevices/oral 

cavity, crawling at 1–10 microns/second. Dental nanorobots 

that are produced using indigenous biological materials could 

effi  ciently obstruct dentinal tubules within minutes. Th e 

nanorobots on reaching the dentin start moving towards the 

pulp via dentinal tubules that are 1 – 4 μm in diameter.6

18. FIeld of oral cancer:- Nano electromechanical system (NEMS) 

which can convert biochemical to electrical signal and 

cantilever array sensor which is an ultrasensitive mass detection 

technology, can be used for detection of 10-12 bacteria, viruses 

and DNA. Th ese are extremely useful for diagnosis of oral 

cancer and diabetes mellitus. Nanomaterials for brachytherapy 

like ‘BrachySilTM’ delivers P, are in clinical trial. Drug delivery 

system that can cross the blood brain barrier is vision of the 

future with this technology. Parkinson disease, Alzheimer 

disease, brain tumour will be managed more effi  ciently by the 

use of this technology. Nanovectors for gene therapy are in a 

developing stage to correct disease at molecular aspect.3

19. Nanotweezers:-  In 1999, Philip Kim and Charles Lieber at 

Harward University manufactured the fi rst nanotweezer. Its 

working end is a pair of electrically controlled carbon nanotubes 

made from a bundle of multiwalled carbon nanotubes. For 

operating the tweezers, a voltage is applied across the electrode, 

causing one nanotube arm to develop a positive electrostatic 

charge and the other to develop a negative charge.

20. Dental biomimetics:-  Th e main aim of biomimetics is the 

manner to mimic utilize nanotechnology which involves 

dealing between amelogenin and the formation and directional 

orientation of hydroxyapatite crystals to compose enamel. Th e 

process may resemble the actual enamel formation (Table 2).4

Drug delivery devices

1.  Nanotubes:- Sheets of graphene which can be rolled into 

cylinders and are described by lijim in 1991.

2.  Carbon Fullerenes:- Buckyballs which are the insoluble hollow 

spheres of carbon, fi rst described by Kroto et al in 1985.

3.  Magnetic Nanoparticles:- Th e source of action is thermal 

exchange coupling and are dual core particles.

4.  Lipid nanoparticles:- Biodegradable drug fi lled lipid particles 

without an outer coating but can penetrate stratum corneum.

Problems for Research in Nanotechnology9

• Slow decisions based on strategy

• Lack of funds and low economic status

• Lack of involvement of private enterprises

• Low availability of trained manpower

• Accurate manufacturing of nanoscale parts.

• Biocompatibility reasons.

• Social issues:

1. Public acceptance

2. Regulation

3. Human safety

4. Ethics9

Future fields of nanotechnology

1. Nanomedicine:- Art and science of preservation, diagnosis and 

treatment of a disease and improvement of human health by 

application of these minute particles called nanosized particles. 

Nanorobots used in medicine are basically taken into use for 

Table 2: Application of nanotechnology in density with available products



Dhawan, et al.: Nanotechnology - dead end or endless road

10 Journal of Oral and Dental Health • Vol 2 • Issue 2 • 2016

applications in pharmaceutical research, diagnosis, and also for 

management of atherosclerosis, treating respiratory diseases, 

allowing instantaneous homeostasis, supplementing the 

immune system, replacing DNA sequences in cells, managing 

brain damage, and resolving gross cellular insults. Nanorobotic 

analgesics are an excellent modality to provide comfort to the 

patient and alleviate anxiety.

2. Nanophase carbon:-  Nanofi bers made from carbon have 

excellent mechanical properties that contain nanoscale fi ber 

dimensions showing similarity to crystalline hydroxyapatite 

found in bone and in future to be used as a maxillofacial 

implant material.

3. Nanoscale cantilevers:- Beams showing a property of superbly 

advanced fl exibility mimics a row of diving boards that can 

be engineered to bind to molecules leading to cancerous 

conditions.

4. Tooth regeneration:-  Th e branches of genetic engineering, 

tissue engineering, and tissue regeneration are nowadays 

considered to be an essential part for repairing a tooth. Future 

holds the possibility to form a new tooth in-vitro. To prepare 

an autologous tooth which contains both mineral and cellular 

dental components, it can be made possible by improvements 

in research, and this process will eventually be achieved in the 

dentist’s offi  ce.8

5. Dental implants: structure, chemistry, and biocompatibility:-

Surface contact area and surface topography are the two most 

important factors on which the process of osseointegration 

is based. Bone growth and increased predictability can be 

eff ectively expedited within plants by using nanotechnology. 

Th e addition of nano scale deposits of hydroxyapatite and 

calcium phosphate creates a more complex implant surface 

for osteoblast formation (Albrektsson et al., 2008; Goene et al., 

2007).10

Conclusion

Th e visions described above may sound unlikely, implausible or even 

heretic. Yet theoretical and applied research to turn them into reality 

is progressing rapidly. Nanotechnology will change dentistry, health 

care and human life more profoundly than many developments 

of the past. Nanotechnological advances should be viewed in the 

context of other expected developments relevant to oral health in 

coming decades. Nanodentistry faces many signifi cant challenges 

in bringing its promises to fruition. Th ere are larger social issues of 

public acceptance, ethics, regulation and human safety that must 

be addressed before molecular nanotechnology can enter modern 

medical armamentarium.
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Abstract

Ozone therapy has successfully being used in the medical fi eld for treatment of various 

diseases for more than 100  years. It is a versatile bio-oxidative therapy in which oxygen/

ozone is administered via gas or dissolved in water or oil base to obtain therapeutic benefi ts. 

Th e aim of this review article is to summarize the basics of ozone therapy and discuss its 

application in the management of periodontal diseases.

Key words: Ozone, Bio-oxidative, Triatomic oxygen

Introduction

Th e word ozone comes from the Greek “ozein” meaning odorant.1 

Ozone also known as triatomic oxygen and trioxygen is a naturally 

occurring compound consisting of three oxygen atoms.2 Ozone 

therapy can be defi ned as a versatile bio-oxidative therapy in which 

oxygen/ozone is administered via gas or dissolved in water or oil 

base to obtain therapeutic benefi ts. Ozone therapy was accepted as 

an alternative medicine in the USA from 1880 and has been used for 

over 130 years in twenty countries throughout the world. Ozone can 

decarboxylate this acid to acetic acid.3

Th e fi rst application of ozone in medical fi eld seems to have been for 

treating aseous, post-traumatic gangrene in German soldiers during 

the 1st world war (Bocci V 2004).4 It is also known that ozone can kill 

bacteria by rupturing their cell membranes within a few seconds. In 

medicine and dentistry, ozone is used as a powerful sterilizing agent 

either in the gaseous or aqueous phase, as it successfully kills bacteria, 

fungi and viruses. Ozone has been found to have a bactericidal eff ect, 

particularly in staphylococcal, streptococcal and other infections. 

Ozone has powerful microbicidal properties, however, this action 

not only aff ects micro-organisms but also all the other living systems. 

Ozone’s concentration in the blood is very important and high levels 

can be very cytotoxic producing even haemolysis.

It is one of the most important gas in the stratosphere formed as a 

result of combination of three oxygen atoms on exposure to ultra 

violet rays.5 It is also formed by the action lightening discharges 

and also has the capacity to absorb harmful UV rays.6 Th ere are 3 

diff erent systems of generating Ozone gas7,8

1. Ultra violet system produces in low concentrations of Ozone 

used in esthetics, saunas, air purifi cation.

2. Cold plasma system used in air and water purifi cation.

3. Corona discharge system produces high concentration of Ozone.

Historical aspects

Th e best technology for producing ozone gas was designed and built 

by Nikola Tesla in the 1920’s. Heads of leading medical institutions 

in the U.S. contributed to a 1929 book “Ozone and Its Th erapeutic 

Actions” describing the treatment of 114 diseases using ozone. 

Medical ozone, has been around for over 150 years and is used to treat 

infections, wounds, and multiple diseases. Ozone has been used to 

disinfect drinking water since before the turn of the last century. A text 

on medical ozone therapy was published by Dr. Charles J. Kenworth 

in 1885. In 1785, Van Marum noticed that air near his electrostatic 

machine acquired a characteristic odor when electric sparks were 

passed. However, it was not until 1932 that ozone was seriously 

studied by the scientifi c community, when ozonated water was used 

as a disinfectant by Dr. E.A. Fisch,9 a Swiss Dentist. Fisch had the fi rst 

idea to use ozone as either a gas or ozonated water in his practice. At 

the time, ozone therapy was diffi  cult and limited due to the lack of 

ozone resistant materials, such as Nylon, Dacron, and Tefl on, until 

1950 when ozoneresistant materials were manufactured.

Mechanism of action

Th ere are several potential actions of Ozone, which are applied in 

the clinical practice of dentistry and medicine, such as antimicrobial 

(bactericidal, viricidal and fungicidal), anti infl ammatory, 

immunostimulating, antihypoxic and detoxicating, biosynthetic, 

(activation of the metabolism of carbohydrates, proteins, lipids) 

bio energetics, hemostatic etc. Ozone has been shown to possess 

unique properties and has potential applications to the clinical 

practice of dentistry and periodontics. An ozone application of 

10 – 20 second has been reported to eliminate more than 99% of the 

microorganisms found in the dental caries and associated biofi lms – 

and a 40 second treatment time covers all eventualities (Baysan & 

Lynch 2001).10 It was reported that ozone at low concentration of 

0.1  ppm, is suffi  cient to inactivate bacterial cells including their 

spores. Th e physio-chemical properties of ozone are accredited for 

its application in Periodontics.

Its known actions on human body are antimicrobial, analgesic, 

immunostimulating, antihypoxic and biosynthetic. Destruction 

of bacterial cell membrane, intercellular leakage and cell lysis 

was observed.11 Ozone in high concentration is known to cause 
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immune depressive eff ect whereas in low concentration it is immune 

stimulating in nature.12

Goals of ozone therapy

Th e salient goals of ozone therapy include the following: inactivation 

and elimination of pathogens like bacteria, viruses, yeast fungus 

and protozoa; purifi cation of blood and lymph; reduction of 

infl ammation and pain; improvement of circulation; improvement 

of brain function and memory; and simulation of the humoral anti-

oxidant system.13-15

Indications of ozone therapy in 
periodontics

Th e use of ozone has been proposed in dentistry because of its 

antimicrobial, disinfectant and healing properties. Th e eff ect of 

Ozone water on oral microorganisms and dental plaque were studied. 

Ozone was found to considerably inactivate microorganisms causing 

periodontitis and antifungal eff ect was observed when compared 

to chlorhexidine, but did not show any antiviral eff ect.16,17 Th ere is 

reduction in the plaque index, gingival index and bleeding index by 

using ozone irrigation when compared to chlorhexidine18 In implant 

dentistry, the use of ozone is currently being investigated for the 

decontamination of the implant surface in Peri-implant therapy.19

Ozone therapy presents great advantages when used as an adjunct to 

conventional treatments.

Anti Microbial Properties

Ebensberger et al studied the eff ect of irrigation with ozonated 

water in periodontal ligament cells from freshly extracted erupting 

third molars. irrigation with isotonic sterile saline served as control 

group. Samples were studied immunohistochemically. it is found 

that teeth irrigated with ozone had a higher number of proliferating 

cell nuclear antigen(PCNA) than the control group. However, the 

diff erence was not statistically signifi cant. Th erefore they concluded 

that non isotonic ozone water not only helps in mechanically 

cleaning it doesnot have eff ect on periodontal cells20

Antibacterial Eff ect of Ozone on Plaque Biofi lm

Periodontal disease are caused primarily by plaque biofi lm. Ozone 

might be useful to control oral infectious microorganisms in dental 

plaque. Th e antimicrobial property of ozone is not only eff ective 

in reducing the number of cariogenic bacteria, but also causes 

signifi cant reduction in the micro organisms present in the root 

canal. However it was not successful in completely eliminating these 

bacterias embedded in the biofi lm.21,22

Wound Healing

Filippi found that application of ozonized water on daily basis can 

accelerate the wound healing process in fi rst two post operative days 

in oral mucosa.23

Periimplantitis

Study by Karapetian et al treatment with ozonated water was 

found that the most eff ective bacterial reduction than compared 

to conventional and surgical procedures.24 For the prevention of 

periimplantitis an adequate and steady plaque control regimen must 

be ensured. Ozone, a powerful antimicrobial kills the microorganisms 

causing periimplantitis. In addition ozone shows a positive wound 

healing eff ect due to the increase of tissue circulation. Gasiform 

ozone or ozonized water shows an increased healing compared to 

wound healing without ozone therapy.25

Contraindication

Pregnancy, Glucose 6 phosphate dehydrogenase defi ciency, severe 

anemia, Ozone allergy, recent myocardial infarction, severe 

myasthenia, hyperthyroidism, hemorrhage, from any organ, acute 

alcohol intoxication.26 ozone can be deleterious to the lungs and 

other organs but well calibrated doses can be therapeutically used 

in various conditions without any toxicity or side eff ects. (Bocci V 

et al., 2009).27  Th e European Cooperation of Medical Ozone Societies 

warns that direct intravenous injections of ozone/oxygen gas should 

not be practiced due to the possible risk of air embolism.

Conclusion

Th e ozone therapy has been more benefi cial than present 

conventional therapeutic modalities that follow a minimally invasive 

and conservative application to dental treatment. ozone therapy has 

great potential in the treatment of various conditions encountered in 

dental practice. Th e versatility of ozone therapy, its unique properties, 

absence of side eff ects or adverse reactions were responsible for its 

wide spread use. Scientifi c research suggests that ozone therapy has 

great potential in treatment of various conditions in dental problems 

and to inactivate viruses, fungi and bacteria. Further research is 

needed to standardise indication and treatment procedures.
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Abstract

During the last few years, great eff ort has been put into improving handling characteristics, 

mechanical and adhesive properties of resin composites. Modern composite resins provide an 

excellent alternative to traditional restorations. No other class of materials has promised and 

delivered such a wide range of restorative options to clinicians. Because of their development, 

pedodontists can implement preventive and minimally invasive techniques, a prospect 

previously desired but never truly attained. Even more important, patients can retain their 

teeth longer, with a more esthetic appearance, resulting in a healthier, more self- confi dent 

population.

Key words: Restorative materials, Resins, Filled, Unfi lled

Introduction

Th e ultimate goal of dental restorative materials is to replace the 

biological, functional and esthetic properties of healthy tooth 

structure. Dental amalgam and gold alloys, which have a long record 

of clinical success, have been used as dental restorative materials for 

more than 100  years, especially in posterior teeth; however these 

metallic restorations are not esthetic. Tooth colored restorative 

materials have been used to replace missing tooth structure and to 

modify tooth color and contour, thus enhancing facial esthetics.

Composite resins which were originally introduced were 

called unfi lled resins and were based on methyl methacrylate 

system. Light-  activated resin composites, introduced in 1970s, 

revolutionized clinical dentistry by maximizing working time and 

minimizing setting time. Ultraviolet cured resins were developed 

fi rst which were replaced by visible light cured composites. Over the 

last few years, composite restorations and adhesive techniques have 

become the foundation of modern restorative dentistry.1

During the last few years, great eff ort has been put into improving 

handling characteristics, mechanical and adhesive properties of resin 

composites. Highly fi lled hybrid and packable resin composites, 

fi ber-reinforced composites and ormocers have been introduced in 

the dental market with high expectancy.2

Historical background

Prior to 1900 many items classifi ed as “plastic” materials were 

developed from natural resins or exudates and tissues from plants, 

animals and insects.3

Th e period from 1910 to 1950 is referred as the age of thermoplastics.3

Sevitron, the fi rst tooth- colored direct fi lling material for anterior 

teeth using the sulfi nic acid system: was produced by LD Caulk in 

1950.3

1956---> Dr Bowen used heat- cured epoxy composites as indirect 

restorations with good initial results.3

1962---> Dr  Rafael Bowen introduced Bis-  GMA which is also 

known as Bowen’s resin. Replacing epoxy groups with methacrylate 

groups enabled Bowen to use conventional methods to polymerize 

the new compound (bis-GMA), and the fi rst successful monomer 

system for composites was born.4

Bowen and Cleek invented barium glass fi llers in 1969.5

Th e fi rst use of composite in paste/liquid form was developed by Robert 

Chang in 1969 and Henry Lee in 1970. Lee’s development went on to 

commercialization and was known as Adaptic, a paste/paste material.

Photopolymerized composite system was developed by Michael 

Buonocore in 1970 and was introduced in 1971 by LD Caulk. Th e 

advantage of such polymerization method was that it provided the 

dentist with “command cure”. Th e fi rst product using UV light to 

cure composites was the Nuva System developed by LD Caulk.3

1978---> visible light curing composite were developed.6

1970s to early 1980--->microfi lled composites.6

Bowen invented strontium glass fi ller in 1980 (United states patent 

no. 4,215,033, July 29, 1980).5

1987--> heat-  treated composite inlay/onlay was developed by 

Wendt. He demonstrated in his in vitro study that heat treating at 

250ºc for seven to eight minutes substantially improved hardness 

and wear resistance of the resins.7

1992---> William et al classifi ed composites according to particle 

size and correlated the mean particle size to Young’s modulus.8

Since then there has been an ongoing process of improvement in the 

properties of composite resins.

Newer Trends

Giomer

Giomer restoratives are touted as the true hybridization of glass 

ionomer and resin composite. Th ey have the properties of fl uoride 
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release and the fl uoride recharge of glass ionomer cements along 

with excellent esthetics, easy polishability and strength of resin 

composites.9

Th e composition of giomers is based on PRG (pre-reacted glass 

ionomer) technology. Th is technology involves the pre-  reaction 

of fl uoro-aluminosilicate glass fi llers with polyacrylic acid forming 

a stable phase of glass ionomer described as “wet siliceous 

hydrogel”. Th e resulting glass ionomer is then freeze- dried, milled, 

silane-  treated and ground to form the PRG fi llers. Th ese fi llers 

are then incorporated into a resin matrix. Th e fi nal product is 

composed of a stable phase of glass ionomer suspended in resin 

matrix. It is supposed that the presence of a pre-reacted hydrogel is 

responsible for the high levels of fl uoride release and the recharge 

of giomers.9

PRG- technology is classifi ed into two categories:

 F-PRG (full reaction type), where the entire fi ller particle is 

attacked by polyacrylic acid.

 An example of full reaction type giomer is Reactmer (Shofu 

Dental Corporation, Osaka Japan). Its indication is limited to 

cervical cavities.

 S-PRG (surface reaction type), where only the surface of glass 

fi ller is attacked by polyacrylic acid and a glass core remains. 

Th e surface reaction type is exemplifi ed by Beautifi l (Shofu 

Dental Corporation Osaka Japan).

 Yap AUJ (2002) stated that fl uoride release of giomer was 

signifi cantly greater than compomer, Resin-  modifi ed glass 

ionomer, conventional glass ionomer at day seven but it became 

signifi cantly lower at day 28 due to the diminishing fl uoride. 

Th is short coming may, however, be overcome by fl uoride 

“recharging” using topical fl uorides.10

Compomers

Th e name compomer means that the material possess a combination 

of the characteristics of both composites and glass ionomers but 

it actually shows minimal glass ionomer reaction. In fact, a more 

preferred nomenclature of “polyacid-  modifi ed resin composites” 

has been suggested but is less widely accepted.11

Th e fi rst compomer was introduced in 1993 and was produced with 

trade name of Dyract.12

Dyract consist of two resins forming the matrix of the fi nal 

paste. Th e urethane dimehtacrylate (UDMA) monomer and 

TCB resin (butane tetracarboxylic acid backbone with a 

polymerizablehydrothylmethacrylate (HEMA) side chain). Th e 

resultant new monomer contains two methacrylate groups as well 

as two carboxyl groups.

In F200 compomer restorative, the resin matrix is composed of three 

monomers:  the dimethacrylate functional oligomer (CDMA oligomer) 

derived from citric acid, the hydroxypropylenedimethacrylate which 

is commonly known as glyceryl dimethacrlate (GDMA) and a high 

molecular mass hydrophilic polymer.

Compomers contain acid- decomposable aluminosilicate glass and 

acidic, polymerizable monomers substituting the polyalkenoic acid 

polymers and they are one-component materials that do not require 

mixing, in contrast to glass ionomer and resin-  modifi ed glass 

ionomer cements.13

Of equal importance for the fi nal properties of the resin system is the 

reactive silicate glass fi ller.

Th e fi nely mixed glass, with a mean particle size of 2.5μm, accounts 

for 72% of the composition and also contains 15% of fl uoride.

Th ere are two stages of setting reaction-

Th e Ist stage is the dominant free radical polymerization identical 

with that occurring in resin composite. Aft er the initial set, the 

polymerized bulk begins to absorb water in the moist environment 

of the mouth. Th e acidic conditions by virtue of the carboxyl group 

on the TCB molecules, cause metal cations to be liberated from 

the reactive silicate glass, which eventually leads to the formation 

of hydrogels in the resin structure of the compomer, although the 

rigidity of the set material at this stage means that the extent to 

which such a reaction can occur is limited. Th is additional acid- base 

reaction results in further cross- linkages of the entire matrix.

Fluoride is released but at a lower degree than that released by glass 

ionomer or resin- modifi ed glass ionomer cements.13

Nanocomposites

Nanotechnology also known as molecular nanotechnology or 

molecular engineering is the production of functional materials and 

structures in the range of 0.1 to 100 nanometers.

Nanofi ller particles

It consist of two types of nanofi ller particles: nanomeric or NM 

particles and nanoclusters or NCs.

Th e NM are monodisperse nonaggregated silica nanoparticles. Th eir 

size range from 20 to 75nm in diameter. Silica particles are treated 

with 3-methacryloxypropyltrimethoxysilane or MPTS. MPTS is 

a bifunctional material also known as coupling agent, contains a 

silica ester function on one end for bonding to inorganic surface and 

methacrylate group on the other end to make the fi ller compatible 

with the resin before curing to prevent agglomeration or aggregation.

NC are of two types: the fi rst type consist of primary particle size of 

ranging from 2 to 20nm while the spheroidal agglomerated particles 

have a broad size distribution with an average particle size of 0.6 μm. 

the second type consist of 75nm primary particle size and broad 

secondary particle size distribution with a average 0.6μm.

Th e use of spheroidal NC fi llers with their broad particle distribution 

enable to obtain high fi ller loading, desirable handling characteristics 

and physical properties comparable with those of commercial 

hybrid composites. Nanocomposites also off er advantages in optical 

properties. NM-  particle materials, the size of the particles is far 

below the wavelength of light, making them unmeasurable by the 

refractive index. When light comes in, long wavelength light passes 

directly through and materials show high translucency.14

Ormocers

It was introduced under the name Admira.Ormocers, has been 

developed since 1991.Ormocer means organically modifi ed 

ceramics, it is formed as follows:

Starting from an alkoxysilane functionalized with polymerizable 

group, hydrolysis and condensation led to an oligomeric Si-O-Si 

nano-structure. Th ese oligomers replace the conventional monomers 

in composite. In a second step, a three dimensional network is 

formed by polymerization of the functional groups. Ormocer are 

characterized by this novel inorganic-  organic copolymers in the 

formulation that allows the modifi cation of mechanical parameters 

over a wide range. Th e aim of this monomer system was to reduce 
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the polymerization shrinkage, what allows improving marginal 

adaptation.15

A considerable widening of the adjustable properties is obtained 

through the possible incorporation of diff erent fi llers in the Ormocer 

composite (up to 67 vol %)

Th e Ormocer based composites possess a modifi ed organic matrix, 

formed by monomers with a single polymerizable end. Th e other 

end is formed by an alkoxy group, resulting in an inorganic area, 

bonded to other monomers by a chemical reaction of condensation, 

converting the monomer precursors in a polymeric inorganic 

condensate, via sol-gel processing, creating a complex structure 

with the formation of the Si-O-Si chain in the inorganic area of the 

polymer. Th e combination of this organic-inorganic matrix and 

fi ller particles in high concentrations (superior to 67%vol) would 

generally provide physical and mechanical properties superior to 

those of conventional composites, advantageous to the Ormocer 

based composite.

However, this modifi cation of the matrix could bring the disadvantage 

of a larger surface roughness of the Ormocer composite when 

compared to the conventional materials, due to the characteristic 

of its organic-inorganic resin matrix. Th e largest roughness is 

responsible for an undesirable loss of esthetics of the restoration, 

due to the loss of surface gloss and biological disadvantages, causing 

dental plaque accumulation and increasing the risks of occurrence 

of caries and periodontal infl ammation.16

Fiber Reinforced Composite

An eff ective means of improving the mechanical performance of a 

composite is to incorporate fi bers into the matrix for reinforcement. 

Th ese fi ber-reinforced composite have been produced by 

incorporating various fi bers into resin matrix. Glass fi bers have 

drawn the most attention due to their esthetic qualities and easy 

manipulation.17

Composite materials can be either particle reinforced (random or 

preferred orientation) or fi ber/whisker reinforced (single or multi-

layered, continuous or discontinuous fi ber, random or preferred 

orientation). Th e term continuous fi bers was used to describe fi bers 

that were either aligned or in mesh or other forms, and that extended 

continuously through a major portion of the composite specimen. 

Continuous fi bers were diff erentiated from chopped fi bers and 

whiskers in that chopped fi bers and whiskers were discontinuously 

distributed in the matrix and that each fi ber or whisker was much 

shorter than the dimensions of the composite specimen. Continuous 

fi bers were used in the reinforcement of denture base resins, bridges, 

splints, retainers, orthodontic arch wires, fi xed prosthodontic 

appliances and fi xed partial dentures. However, continuous fi bers 

have not been used for the reinforcement of direct-  fi lling tooth 

cavity restorations.18

Diff erent types of material have been used to reinforce composite 

they include:-

(1) Glass fi bers consisting of glass interlaced fi laments, improve the 

impact strength of composite materials, but do not easily stick 

to a resinous matrix.19

(2) Carbon fi bers prevent fatigue fracture and strengthen composite 

materials, but they have a dark color, which is esthetically 

undesirable.

(3) Kevlar fi bers made of an aromatic polyamide, are the evolution 

of nylon polyamide.

(4) Vectran fi bers are synthetic fi bers of a new generation, made of 

aromatic polyesters.

Ribbond (Ribbond Inc., Seattle, Wash) is a reinforced ribbon 

made of ultrahigh molecular weight polyethylene fi ber that has 

an ultrahigh modulus. Ribbondtriaxial consist of cold plasma-

treated polyethylene fi bers diff ering in their shape and thickness.19 

In the triaxial braid architecture, fi bers are arranged in three 

directions: the axial yarns and the two braiding yarns are oriented 

at predetermined sets of angles (such as ± 30° and ± 45°). Triaxial 

braids increases the fl exural characteristic of resin composites and 

provides a high level of fatigue resistance by isolating and arresting 

cracks.20

Th e ideal amount of fi ber for superior wear resistance is between 

2.0% and 7.6 wt% for matrix and fi ber type/length. Th e relation 

between the wear resistance and fi bers weight is not linear.21

In dentistry most common existing fi ber reinforcement has been 

glass and carbon fi ber bundles, impregnated or non-impreganted.

Conclusion

Modern composite resins have given a new face to esthetic dentistry. 

With the developmet of these adhesive resins, patients can retain 

their teeth longer and with more esthetic appearance.
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Abstract

Th e word LASER is an acronym for LIGHT AMPLIFICATION BY STIMULATED 

EMISSION OF RADIATION. Th e principle of LASER was fi rst described by physicist Albert 

Einstein in 1917. Although the discovery of lasers and research into their applicability for 

dental use began in the 1960s, it was not until 1985 that the fi rst documented use of a laser in 

periodontal surgery was published. Several advantages of using lasers in periodontal therapy 

include hemostasis, less postoperative swelling, a reduction in bacterial population at the 

surgical site, less need for suturing, faster healing, and less postoperative pain.

Key words: Dentistry, LASER, Periodontal surgery

Introduction

In the past 100 years there has been extensive development of the 

mechanical cutting devices used in dentistry. Th e word LASER is 

an acronym for Light Amplifi cation by Stimulated Emission of 

Radiation. Th e principle of the laser was the fi rst known in 1917 

when physicist Albert Einstein described the theory of stimulated 

emission.1 However, while considerable progress has been made in 

this area of mechanical cutting, dental patients are still afraid of the 

noise and vibration produced by the mechanical action of the air 

turbine and ultrasonic scalers. From the end of the 20 century until 

now, there has been a continuous upsurge in the development of 

laser-based dental devices based on photomechanical interactions. 

Einstein’s theories about the stimulated emission.2 Since then, 

diff erent lasers, such as diode, CO2, Nd: YAG, Er: YAG, and Er, Cr: 

YSGG have been developed and within a few years have been used 

in dentistry.3,4

Th e use of laser technology and its advancements in the fi eld of 

medicine and dentistry playing a major role in patient care and well-

being. All dental lasers exert their desired clinical eff ect on a patient’s 

target tissue by a process called absorption.5

History of Dental Lasers

In 1960, Th eodore Maiman was the fi rst scientist who demonstrates 

the laser function and also developed a working laser device “known 

as ruby laser,” made of aluminum oxide, that emitted a deep red-

colored beam. Dental researchers began investigating lasers’ 

potential and Stern and Sognnaes reported in 1965 that a ruby 

laser could vaporize enamel.6 Th e thermal eff ects of continuous 

wave lasers at that time would damage the pulp.7 Th e fi rst laser that 

had truly both hard and soft  tissue application was the CO2 laser, 

invented by Patel in 1964.8

Laser-tissue Interaction

Th e most desired interaction9-11 is the absorption of the laser energy 

by the intended tissue. Th e largest absorption peak for water is just 

below 3000 nm, which is at the Er: YAG wavelength. Erbium is also 

well absorbed by hydroxyapatite. CO2 at 10,600 nm is well absorbed 

by water and has the greatest affi  nity for tooth structure.

Laser light has four types of interactions with the target tissue 

which depends on the optical properties of that tissue: Absorption, 

transmission of laser energy,refl ection, scattering of the laser light.

Absorption

When the laser is applied to the tissue, there is the absorption of laser 

energy in the target tissue. CO2 laser having wavelength of 10,600 nm 

is well absorbed by water and penetrates only to a few microns of the 

target tissue’s surface.12  Th is wavelength provides enough depth to seal 

the damaged blood, lymphatic vessels and nerve endings resulting in 

good hemostasis and minimal post-operative morbidity.13

Transmission

Th is property depends on the wavelength of laser light used. Argon 

and diode laser light gets transmitted through water, whereas tissue 

fl uids readily absorb the erbium family and CO2 at the outersurface 

so there is little energy transmitted to adjacent tissues.14

Scattering of the Laser Light

Th is property can cause unwanted damage as there is heat transfer 

to thetissue adjacent to the surgical site. However, a beam defl ected 

in diff erent directions facilitates the curing of the composite resin 

or when treating an aphthous ulcer.15  Th e result of using the smaller 

spot greatly increases the heat transfer from the laser to the tissue 

and a corresponding increased heat absorption in that smaller area. 

Th is time can be regulated by the repetition rate of the pulsed laser 

emission mode as well.

Use of Lasers on Hard Tissues

Lasers for caries detection16-20

While laser fl uorescence has demonstrated good sensitivity and 

excellent reproducibility for detecting caries, it is not able to quantify 

the extent of decay.
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Th is diagnostic technology in which a Diagnodent, a 655 nm diode 

laser, aids in the detection of incipient caries is called laser-induced 

fl uorescence. Th ese porphyrins showed some fl uorescence aft er 

excitation by red light. Although, the procedure is considered to 

be safe, further studies are required for explorations the benefi cial 

eff ects of this innovative technology.21-23

Lasers for removal of carious lesions and cavity preparation

Laser systems can be used for eff ective caries removal and cavity 

preparation without signifi cant thermal eff ects, collateral damage to 

tooth structure, or patient discomfort. Th e Er: YAG lasers are proven 

to be safe and eff ective in caries removal and cavity preparation in 

pediatric and adults patients without signifi cant damage to tooth 

structure or patient discoEr-based laser system can achieve eff ective 

ablation at temperatures well below the melting and vapourization 

temperatures of enamel.24-26

Laser bleaching

In October 1998, the ADA Council27 concluded that because of 

concerns regarding pulpal safety and a lack of controlled clinical 

studies, the CO2 laser could not be recommended for tooth-

whitening applications. Th e objective of laser bleaching is to achieve 

the ultimate power bleaching process using the most effi  cient energy 

source while avoiding any adverse eff ects.

Use of Lasers on Soft  Tissues

Laser curettage

Both the Nd:  YAG and gallium-arsenide (or diode) lasers are 

promoted for curettage. A  critical review of the best available 

evidence, however, strongly indicates that there is no added benefi t 

to the patient when this procedure is performed aft er traditional 

mechanicalscaling and root planing.28,29 Both the Nd: YAG and diode 

lasers are indicated for curettage. Laser assisted curettage signifi cantly 

improves outcomes in mild to moderate periodontitis. Th e benefi cial 

eff ects of these lasers are due to the bacterial properties particularly 

against periodontal pathogens such as A. actinomycetemcomitans 

and P. gingivalis. Er:  YAG laser posses suitable characteristics for 

various surgical and non-surgical procedures but randomized 

controlled clinical trials have to be encouraged to confi rmits status 

as an adjunct or alternative to convectional periodontal therapy.

Limitations of Lasers

• It requires additional training and education for various clinical 

applications and types of lasers.

• High cost required to purchase equipment, implement 

technology and invest in required education.

• More than one laser may be needed since diff erent wavelengths 

are required for various procedures.

Advantages

Because of photo-physical characteristics of lasers,laser inradiation 

exhibits strong ablation, hemostasis, detoxifi cation nad bactericidal 

eff ects on human body. Th ese eff ects could be benefi cial during 

periodontal treatment, specially for the fi ne cutting of soft  tissue as 

well as in the debriment of diseased tissue.

Disadvantages

First the high fi nancial cost of a laser apparatus is a signifi cant barrier 

for laser utilization by periodontal practisioners. Second each laser 

has diff erent characteristics because of diff erent wavelengths.

It is diffi  cult for the users to learn all aspects of the techniques 

and precautions required for the newer technologies.im proper 

irradiation of teeth abd periodontal pockets by lasers can damage 

the tooth and root surfaces as well as the attachments apparatus at 

the bottom of the pocket. Damage to the underlying bone and dental 

pulp should also be considered.30,31

Conclusion

Plaque and calculus removable, coagulation, faster tissue ablation 

and healing, no or minimal pain,no or few sutures, instant 

sterilization, little tissue shrinkage and de pigmentation are main 

factors favouring laser application in periodontics. Laser technology 

has been widely used in dentistry. When used effi  cacely and ethically, 

lasers have been an essential tool in many dental treatments.laser 

can also proved to be blessing in disguise if not used safely and 

properly. Aaraaon rose says, in rite light at rite time everything is 

extra ordinary.
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Abstract

Th ere are potentially numerous and varied etiological and predisposing factors to dentine 

hypersensitivity. Certainly, no prime cause can be identifi ed. By defi nition, dentine 

hypersensitivity may arise as a result of loss of enamel and or root surface denudation with 

exposure of underlying dentine. Enamel loss as a part of tooth wear may result from attrition, 

abrasion or erosionfollowed by the constant action of acids, which keep the tubules open on 

the dentin surface, or because the root surface has been denuded due to loss of structures 

such as cementum, which is easily removed by brushing or periodontal treatment, or more 

commonly, by the association of two or more of these factors. Th is article aims tooverview the 

various etiological and predisposing factors of dentin hypersensitivity.

Key words: Tooth wear, Enamel, Dentin, Periodontal ligament, Hypersensitivity

Introduction

Tooth wear has usually been divided into attrition,  erosion and abrasion, 

in reality Dentine Hypersensitivity is due to a combination of these but 

oft en with diff ering proportional eff ects. Th e various factors involved 

either act as predisposing or as etiological factors. One problem of 

dentine Hypersensitivity surveysis the defi nition of the condition and 

parameter ofmeasure. Th e value of surveys comes into questionwhen 

one wants to know the progress of Dentin hypersensitivity, since the 

data is a cumulative record. It is here wherelongitudinal studies play a 

vital role in describing thedisease process. Unfortunately, these studies 

are rarelargely because wear occurs slowly.1

Gingival Recession

Gingival recession and subsequent root surface exposure allow 

more rapid and extensive exposure of dentinal tubules because 

the cementum layer overlying the root surface is thin and easily 

removed. Gingival recession, as with dentine hypersensitivity,  has 

been described as an enigma,  having what appears to be a 

multifactorial aetiology. Tooth brushing has long been implicated 

in gingival recession on buccal surfaces and is a frequent fi nding 

in subjects with a high standard of oral hygiene, or with a history 

of hard toothbrush use.  Also recession increases with increasing 

brushing frequency. Gingival recession is frequently cited to result 

from periodontal treatment particularly surgery as is dentine 

hypersensitivity.1

Corrosion

Tooth surface loss caused by chemical and electro chemical action 

is termed “corrosion”. Th ere are both endogenous and exogenous 

source of corrosion. Endogenous source of corrosion is bulimia 

which produces a unique pattern of enamel loss. Th e corrosion 

called “perimolysis” is most marked on the palatal surface of 

maxillary anterior teeth and in most severe cases buccal surfaces 

of posterior teeth. Th e pattern is consistent with the head’s position 

while vomiting. Th e forcefully directed movement of the vomitus, 

which has a mean ph of 3.8 determines the site and extent of dental 

corrosion. A  special pattern of surface loss also is observed in 

patients with gastro esophageal refl ux disease, or GERD. However 

the movement of gastric acid juice in GERD as compared with that 

in bulimia is slower, less forced, more prolonged, more pervasive 

and more likely to inter mingle the acid with food especially when 

the condition is “silent” and unknown to the patient. Th e enamel 

appears thin and translucent, enamel is lost on the posterior occlusal 

and anterior palatal surfaces; depression or concavities occur at the 

cervical areas of upper anterior teeth, “cupped” or invaginated areas 

develop where dentine has been exposed on the occlusal surfaces of 

posterior teeth because of wear. Th is dentinal cupping results from 

the joint digestive action of hydrochloric acid and the proteolysis 

enzyme pepsin that is contained in gastric juices. Atypical sites of 

corrosion may occur at locations where the gastric refl ux fl uid pools, 

especially while the patient is asleep. When the dentist fi nds evidence 

of gastric refl ux referral to a gastroenterologist for evaluation and 

control is indicated.2

Gingival crevicular fl uid has been shown to be acidic and may be 

corrosive when in contact with the teeth in the cervical region. Any 

food substance caused with a critical pH less than 5.5 can become a 

corrodent and demeneralize teeth. Acidulated carbonate soft  drinks 

have become a major component of many diets, particularly among 

adolescents and young children. Th e corrosive potential of an acidic 
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drink does not depend exclusively on its Ph value, but also is strongly 

infl uenced by its buff ering capacity, the chelating properties of the 

acid and by the frequency and duration of the acid.2

Alcohol abuse has been reported to cause a high incidence of 

corrosion,owing to the chronic regurgitation and vomiting that stems 

from the gastritis associated with the alcohol abuse. Occupational 

tooth corrosion can occur during exposure to industrial gases that 

containhydrochloric or sulfuric acids as well as acids used in plating 

and galvanizing and in the manufacture of batteries and soft  drinks.3

Attrition

Th e term attrition is derived from the Latin verb attritumwhich 

describes the action of rubbing against something. Dental attrition 

is defi ned as the physiologicwearing of teeth resulting from tooth to 

tooth contact as in mastication. Th is is an age-relatedprocess that 

can occur at the incisal or occlusal surfacesand sometimes on the 

proximal surfaces.Clinically, the fi rst manifestation is the appearance 

ofa small polished facet on a cusp tip or ridge or an incisaledge. Severe 

attrition may lead to dentinal exposure, which may increase the rate 

of wear.Tooth wear occurs at an ultrastructural level andcan be caused 

by direct contact between surfaces orthe action of an intervening.

Attrition may behastened by a coarse diet and abrasive dust. Silica 

particlesto be abrasive in tobacco chewing and some parafunctional 

habits (bruxism and clenching)may also contribute to attrition. Th e 

prevalenceof dental attrition was not associated with thepresence 

or absence of temporomandibular jointsyrnptomatology. While a 

certain amount of attrition isphysiologic, excessive destruction of 

tooth structure isnot physiologic.4

Abrasion

Abrasion is defi ned as the wear of teeth caused by objects other than 

another tooth,  examples include toothbrush/toothpaste abrasion 

and the variety of facets which can be caused by pipe smoking or 

other similar habits.

Traumatic brushing due to the poor position of vestibularized 

teeth makes them more subject to brushing trauma, or by excessive 

force or even lack of brushing, with consequent accumulation of 

dental plaque, causing gingival infl ammation which may lead to 

periodontal complications and migration of the gingiva in the apical 

direction, exposing the cementum and then the root dentine.

In the 6,000-year history of ‘oral hygiene products’, today’s 

toothpastes and toothbrushes are relatively recent introductions 

and dateback to the early 20th  century. Previous toothpastes/

toothpowders could variably be described as revolting, highly 

abrasive, erosive and even potentially toxic.4 Modern toothbrushes 

and toothpaste formulations have in place, or in development, 

national and, more importantly, international standards, which 

primarily relate to potential safety issues. Most relevant here is 

the abrasivity of toothpastes.5 By defi nition, tooth- pastes contain 

abrasive agents, the role of which is to remove stains and other 

superfi cial deposits from the tooth surface. Diff erent formulations 

contain diff erent abrasive agents, some being more abrasive than 

others. Relative Dentine Abrasivity (RDA) is a numeric scale, which 

indicates the degree of abrasivity, and is useful for comparison 

between diff erent pastes. A  higher RDA value indicates a greater 

abrasive formula. Th e allowed pH range for toothpastes (pH 4-10) 

could be a cause for concern for tooth wear due to acid erosion but 

virtually all products world-wide are above a pH which might cause 

demineralization (pH  5.5 for enamel, pH  6.5 for dentine), or the 

contained fl uoride balances the low pH eff ect.

A study by Frandsen (1986) explains excessive zeal in performing 

oral hygiene procedures is also pointed out as being responsible for 

the appearance of pain. Tooth brushing with toothpaste has been 

stated as the most common oral hygiene habit practiced by persons 

living in developed countries.6

A study by Adams D, Addy M (1992)explainstypical toothbrush 

abrasion lesions are side dependent, for example being greater on the 

left -side in right-handed people. Th e buccal cervical areas of the teeth 

are the sites of predilection. Furthermore, canines and premolars 

are most aff ected because of their position within the dental arch 

where they receive the most attention during toothcleaning.  Th e 

toothbrush itself has little or no eff ects on dental hard tissues. Even 

toothpaste on a toothbrush alone causes almost no enamel abrasion 

and only clinically insignifi cant eff ects on dentine. However when 

combined with erosive agents tissue loss from tooth brushing with 

toothpaste is increased enormously. Little is known about abrasion 

from chewing: the crushing of bones between the teethand chewing 

tobacco  were believed to lead to abrasion of teeth. It may also be 

caused by gingival recession which occurs with aging, chronic 

periodontal disease and patients deleterious habits.Th e dentin 

exposure may result in anatomic characteristics in the area of the 

enamel/cementum junction and/or enamel, or cementum loss due 

to one or more of the following processes.7

A study by Addy et al (2002) explains toothbrushes alone produce 

essentially no wear of enamel. Toothbrushes alone over extended 

periods of use, measured in years, cause minute amounts of dentine 

wear, which may be restricted to the smear layer. Th e smear layer is 

an artifi cial surface structure that is formed when dentine is abraded 

or cut. Th e layer is about one micron thick and made up of collagen 

and hydroxyapatite from the native dentine. Th e smear layer covers 

the underlying dentine and occludes the tubules. Tooth brushing 

with tooth-paste in the absence of acid causes little or no wear of 

enamel because, with the exception of the rarely used non-hydrated 

alumina, contained abrasives are soft er than enamel.8

To conclude, tooth brushing with toothpaste will still have little or 

no eff ect on enamel, but abrasion of dentine can reach pathological 

proportions. It must be emphasized that these conclusions are at best 

drawn from studies in vitro, there are a few in situ, and at worst from 

case or anecdotal reports. Un-fortunately, studies in vivo that investigate 

toothpaste abrasion alone would be diffi  cult, perhaps impossible, to 

design. Th e overall conclusion therefore must be that if toothpaste 

abrasion were the only wear process ongoing in the mouth, in normal 

use, it would have no clinical signifi cance, except potentially to open 

dentinal tubules. Abrasion by toothpaste, however, is not the only 

wear process and teeth are exposed to wear by attrition and erosion. 

It is unlikely that attrition and tooth brushing with toothpaste would 

co-operate to cause tooth wear except where attrition has exposed 

dentine, which is subsequently brushed. Abrasion, on the other hand, 

does have the potential to enhance tooth wear due to acid erosion

Erosion

Th e term erosion is derived from the Latin verb erosum (to corrode) 

which describes the process ofgradual destruction of a surface, usually 

by a chemical or electrolytic process. Dental erosion is defi ned as the 

loss of tooth structure by a non bacterial chemical process. Erosion 

may be by either extrinsic or intrinsic acids-Extrinsic erosion can 
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be subdivided into dietary and environmental, while intrinsic 

erosion is the result of exposure of teeth to gastric juice. Dietary 

erosion may result from foods or drinks containing acids such as 

citrus fruits, pickled food, fruit juices, carbonated drinks, wines and 

ciders. A  recent publication showed that a raw food diet bears an 

increased risk of dental erosion compared to conventional nutrition. 

Beverages such as red and white wine, citrus fruit juices, apple juice, 

and yoghurt were capable of rapidly dissolving the dentine smear 

layer within a few minutes. Perhaps surprisingly, a carbonated cola 

drink was considerably less erosive.4

Vitamin C (ascorbic acid), which is considered a healthy additive 

in many drinks, has been implicated in dental erosion. In addition 

citric acid, found in many drinks, has the potential to both 

demineralisedental hard tissues and chelate calcium.  Industrial 

erosion results from occupational exposure to acids or acidic 

vapour, such as, workers in battery manufacture and wine tasters. 

Other extrinsic sources of erosion have been reported, including 

swimmers who trained in poorly maintained pools with water at 

pH  2.7.  Improper use of bleaching agents particularly delivered 

in night guards is another risk factor for erosion of enamel and 

dentine and has been implicated in the development of dentine 

hypersensitivity.  Some mouthrinses have low pH values  and have 

the potential to dissolve the smear layer and thereby expose dentinal 

tubules; an eff ect enhanced by post treatment brushing. Intrinsic 

erosion may result from gastric refl ux as in patients with hiatus 

hernia,  chronic alcoholism  and eating disorders. When erosion 

is caused by gastric regurgitation, the palatal aspects of the upper 

incisors and the occlusal and buccal aspects of lower posterior teeth 

are primarily aff ected.4

Th ere are two types of erosive lesions found using the scanning electron 

microscope (SEM). Th e active lesion shows distinctly etched enamel 

prisms resemblinga honeycomb, while latent or inactive erosionsare 

faint with unrecognizable characteristics. Further ultra-structural 

studies have demonstrated irregularpatterns of enamel dissolution. 

As the lesionprogresses to dentin, the fi rst area to be aff ected is 

peritubular dentin. Dentinal tubules then become enlarged, aff ecting 

intertubular areas as well. Rapidprocesses may lead to sensitive teeth, 

while slowerprogression may be asymptomatic.4

Th e solubility of enamel is pH dependent, and the rateat which 

apatite precipitates depends on certain factors, such as calcium 

binding in saliva. Saliva containscalcium and phosphate ions and 

exists in a supersaturatedstate at neutral pH with respect to enamel 

hydroxyapatite. As the pH of saliva decreases, it crossesthe saturation 

line at a point known as the critical pH.Since the critical pH of enamel 

is approximately 5.5,any solution with a lower pH may cause erosion, 

particularlyif the attack is lengthy and intermittent overtime.4

In advanced cases, restorations may project above occlusal surfaces 

and cusps of posterior teeth {and incisal edges of anterior teeth) 

exhibitingconcavities known as “cupping.Erosion associated 

withdiet may be evident on labial surfaces of maxillary anteriorteeth 

and present as’ scooped-out “depressions”.9

Abfraction

Th e cervical stress lesions have been hypothesized as an aetiological 

factor in tooth wear. Th e process is thought to involve eccentric 

occlusal loading leading to cusp fl exure. Th is in turn leads to 

compressive and tensile stresses at the cervical fulcrum area of the 

tooth with the resultant weakening of the cervical tooth structure. 

Th e process may be co-destructive rather than directly causal 

whereby abrasion and or erosive processes are potentiated. It is 

diffi  cult to diagnose such lesions properly, but generally, in cases 

where a deep V-shaped cervical notch is present or when cervical 

restorations are repeatedly lost, the practitioner should look for wear 

facets or other signs of occlusal trauma.4

In 1991, Grippo coined the term “abfraction” as a newclassifi cation 

of cervical lesions caused by biomechanical loading forces, to 

distinguish it from erosion and abrasion. During eccentric loading, 

fl exing stresses throughout the tooth produce tension on one side 

and compression on the other inthe area of the fulcra, generally 

located at or near the CEJ. Non-carious cervical lesions are more 

commonly associated with the loss of enamel; exposure of dentin 

occurs much less frequently, ranging between 2 and 6%.10

Combined Mechanism of Tooth Wear

Attriton-abfraction

Attrition - abfraction is the joint action of stress and friction when 

teeth are in tooth to tooth contact, as in bruxism or repetitive 

clenching.11

Abrasion-abfraction

Abrasion - abfraction is the loss of tooth substance caused by friction 

from an external material on an area in which stress concentration 

due to loading forces may cause tooth substance to break away. Such 

a synergistic tooth destructive eff ect may be observed cervically 

when tooth brushing abrasion exacerbates abfraction to produce 

wedge shaped lesions. Th e critical roles of both tooth brushing 

abrasion and occlusal loading of an anatomically vulnerable zone 

may be one reason why such lesions are limited almost exclusively to 

the buccal and labial cervical areas of teeth.11

Corrosion –abfraction

Corrosion –abfraction is the loss of tooth substance due to the 

synergistic action of a chemical corrodent on areas of stress 

concentration. Th is physio chemical mechanism may occur as a 

result of either sustained or cyclic loading or leads to static stress 

corrosion or cyclic stress corrosion.11

Static stress corrosion

Static stress corrosion is the loss of tooth structure due to the 

action of a corrodent on an area of sustained stress. Th is may 

occur during clenching. Static stress corrosion may be observed as 

demineralization that occurs around orthodontic appliances in the 

presence of corrodent.11

Cyclic (fatigue) stress corrosion

Cyclic stress corrosion is the loss of tooth substance due to the 

action of corrodent in an area of concentrated stress during cyclic 

loading. Th is combination of mechanism could occur during 

mastication, as seen among patients who engage in fruit mulling as 

dentinal invaginations, but is seen most strikingly among patients 

who brux in the presence of endogenous(for example, GERD) or 

exogenous(carbonated soft  drinks) corrodents. In such situations, 

tooth substance may be lost rapidly and extensively.11

Attrition-corrosion

Attrition corrosion is the loss of tooth substance due to the action 

of a corrodent in areas in which tooth to tooth wear occurs. Th is 
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process may lead to a loss of vertical dimensions, especially in 

patients with GERD or gastric irritation.12

Abrasion-corrosion

Abrasion corrosion is the synergistic activity of corrosion and friction 

from an external material. Th is could occur from the frictional eff ects 

of a tooth brush on the superfi cially soft ened surface of a tooth that 

has been demineralised by a corrosive agent. Teeth that are out of 

occlusion could be aff ected by this mechanism and develop cervical 

lesions, since they frequently extrude, thus exposing the vulnerable 

dentin. Similarly gingival recession may expose the cementum and 

dentin to this odontolytic process.11

Low Level of Oral Hygiene

Patients with a low level of oral hygiene have a high degree of 

periodontal tissue destruction, loss of supporting bone tissue 

and root exposure. Root exposure is related to DH and it can be 

aggravated by the action of acids secreted by bacteria capable of 

opening the dentinal tubules even further.11

Periodontal Th erapy

Periodontal therapy has been associated with Dentine hypersensitivity 

due to the exposure of dentinal tubules aft er the removal of supra 

and/or sub gingival calculi. Another factor is the removal of dental 

cementum which covers the root or the root dentin itself during 

periodontal scraping.Scaling and root planning removes the outer 

layer of hypermineralized dentine and thus leaves the surface expose 

to the eff ect of hydrodynamic phenomena. Surgical periodontal 

treatment, similarly, usually involves complete debridement of root 

surface. Post operative recession of soft  tissue further exposes the 

dentinal tubules. Patient inability to maintain plaque control in 

the healing phase further complicates the problem, as plaque and 

acid production due to plaque accumulation could act as a noxious 

stimuli and cause dehydration and lead to fl uid movement across 

the dentinal tubule. Instrumentation of the root creates an outer 

contiguous smear layer covering the instrumented surface as well as 

pushing debris into the dentin tubules for several micrometer. Th e 

smear layer thus is a natural iatrogenic yet transient treatment to 

dentin hypersensitivity. Removal of the outer smear layer and smear 

plugs with acids permits an increased in outward fl uid fl ow and thus 

increase the patient postoperative dentine hypersensitivity12

Physiological Causes

Th e increase in the number of teeth with root exposure is evident, as 

age advances. Dental extrusion, in the absence of an antagonist tooth, 

results in root exposure, which may lead to Dentine hypersensitivity. 

It mostly aff ects individuals at the end of their third decade of life, 

causing patients great discomfort. In some cases, it may lead to 

emotional alterations and behavior changes.13

Role of Dental Plaque

Plaque control plays a key role in reducing the patency ofdentinal 

tubules and may therefore actually promote thenatural repair 

of Dentine hypersensitivity. It is this removal of plaque, by 

eithermechanical (toothbrushing) or chemical means, that hasbeen 

found to reduce the diameter of dentinal tubules andtherefore 

helps to alleviate Dentine hypersensitivity. Dental professionals 

musttherefore promote this message of maintaining good oralhygiene 

to patients with Dentine hypersensitivity. Plaque accumulation on 

root surfaces can lead to demineralization of the root surface, which 

in turn leads to the opening of the dentinal tubules, and therefore to 

pain.Patients with poor plaque control on the root surfaces report 

more problems with Dentine hypersensitivity.13

Bleaching Sensitivity

Another chemical factor that can trigger tooth sensitivitysimilar to 

DS is the eff ect of bleaching agents, which cause bleaching sensitivity. 

Sensitivity oft en occurs during both in-offi  ce and at-home tooth 

whitening treatments, and has been considered to be the most 

common complication of at-home tray treatments. Th e problem 

will commonly manifest itself as generalised hypersensitivity 

to cold stimuli, but oft en also occurs as a spontaneous sharp 

pain, sometimes limited to one or a few teeth. Th e cause of the 

sensitivity experienced during whitening treatments is considered 

to be multifactorial  -  involving acidic pH, dentinal fl uid outfl ow 

caused by osmotic stimuli and penetration of peroxides through 

enamel and dentine. Th e latter supposedly results in a reversible 

pulpal irritation. Pain needs to be prevented and treated to avoid 

negative eff ects on treatment compliance. Pre-existing dentine 

hypersensitivity is considered one of the best predictors of post-

whitening hypersensitivity, and the use of classic desensitising agents 

applied topically, has proven eff ective in managing the pain. Patients 

undergoing tooth-whitening procedures can be off ered an in-offi  ce 

dentine hypersensitivity treatment, as well as preventive advice 

and instruction on the daily use of home dentine hypersensitivity 

products.13

Restorative Sensitivity

Restorative sensitivityis triggered following placement of a 

restoration for several possible reasons: certain amalgams having 

a history of 24-48 hours sensitivity due to shrinkage, rather than 

the usual expansion, during setting; contamination ofcomposites 

during placement or improper etchingof the tooth on composites, 

which results in microleakage;improper tooth-drying technique; 

incorrectpreparation of glass ionomer or zinc phosphatecements; 

general pulpal insult from cavitypreparation technique; thermal or 

occlusal causes;galvanic reaction to dissimilar metals that creates 

asudden shock or ‘tin foil’ taste in the mouth.12

Medication Sensitivity

Medication sensitivity is caused due to medications that dry the 

mouth (e.g. antihistamines, high blood pressure medication), thereby 

compromising the protective eff ects of saliva and aggravating diet-

related trauma or proliferating plaque. Even a reduction in salivary 

fl ow due to ageing or medications can lower the pH of the saliva 

below the level at which caries occurs (6.0-6.8 for Dentine caries; 

<5.5 for enamel caries) and increase erosive lesions to exposed 

dentine.12

Summary

Dentinal hypersensitivity is a common problem among many dental 

patients. Th e patient plays a role in this process since their daily habits 

could be one the etiological or predisposing factors which is a part of 

levels of prevention. Th e initial etiology of dentinal hypersensitivity, 

in the majority of cases is gingival recession with the exposure 

of dentinal tubules. Once the tubules are exposed the patient is 
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susceptible to pain in response to thermal, tactile, or osmotic 

stimuli. Desensitizing treatments should be delivered systematically. 

Prevention of dentin hypersensitivity could be the initial approach 

which can be further followed by professional treatments
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Abstract

Smile is the cynosures of one attractiveness, where anterior teeth primarly the maxillary 

anterior teeth - as a component, play very vital role. Clinicians must determine tooth shape 

while replacing or restoring the missing or damaged anterior teeth. Th ere is a need to create 

a harmonious proportion between the widths of maxillary anterior teeth when restoring or 

replacing them. Th is determination of anterior tooth proportion seems to be a challenge to 

the dentist. Diff erent proportions has been laid in the past like golden proportions, golden 

mean methods that relate the relative widths of the maxillary anterior teeth with patients 

smiles but the recent introduction of red proportion seems to have an universal application 

and user friendly in smile designing since it suits the individual patient face, bone structure 

and general and physical type. Th e RED proportion is an objective method that may serve as 

a foundation when evaluating and designing smiles.
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Introduction

Smile is the cynosures of one attractiveness, where anterior teeth 

primarly the maxillary anterior teeth  -  as a component, play very 

vital role. Clinicians must determine tooth shape while replacing 

or restoring the missing or damaged anterior teeth. Th ere is a need 

to create a harmonious proportion between the widths of maxillary 

anterior teeth when restoring or replacing them. Th is determination 

of anterior tooth proportion seems to be a challenge to the dentist. 

 Diff erent proportions has been laid in the past like golden proportions, 

golden mean methods that relate the relative widths of the maxillary 

anterior teeth with patients smiles but the recent introduction of red 

proportion seems to have an universal application and user friendly 

in smile designing since it suits the individual patient face, bone 

structure and general and physical type.1-3

Tooth Proportion Th eories

Th e golden proportion was formulated as one of Euclid’s elements 

and was used extensively in Greek architecture. Kepler called it the 

“Divine Proportion”. Mark Barr called the ratio “PHI”. Lombardi 

and later Levin proposed the application of Golden Proportion in 

dentistry.

Th e Golden Proportion states that the width the maxillary lateral 

incisors should be 62 % of width of maxillary central incisors, the 

width of maxillary canine should be 62 % of the width of resulting 

lateral incisors. (62% proportion comes from the Golden Proportion 

of 0.618).

Th e use of Golden Proportion in smile designing usually makes the 

lateral incisors appearance too narrow, the resulting canine is not 

prevalent enough and the central incisors are dominant occupying 

50 % of the inter-canine width.

Th eory of golden mean given by Snow states that the width of each 

maxillary central incisors should be 25 %, each maxillary lateral 

incisor should be 15 % and of each maxillary canine should be 10 

% of the of total frontal view width from distal of maxillary canine 

of one side to distal of maxillary canine on contra-lateral side 

(Figures 1 and 2).

Th e preston proportion was defi ned as the average maxillary anterior 

tooth width proportions reported to occur in North American 

patients in which the maxillary lateral incisor was 66 % of the frontal 

view width of maxillary central and maxillary canine was 84 % of 

frontal view width of resulting maxillary lateral incisor.

Th e Recurrent Esthetic Dental (RED) Proportion proposed by Ward 

gives the fl exibility to change the proportions of the teeth to suit the 

individual patient face, bone structure and general and physical body 

type. It states that the proportion of successive width of maxillary 

teeth as viewed from front should remain constant progressing 

distally Generally the values used are between 60 – 80 %, a 70 % RED 

Proportion is preferred for normal height teeth (Figure 3).

Once the ideal size of the maxillary central incisors has been 

calculated, the width of the central incisor is multiplied by the 

desired Red proportion to determine the frontal view width of the 

lateral incisor. Th e resulting lateral incisor width is multiplied by 

the same Red Proportion to yield the desired frontal view width of 

canine.4-5

Facial image view evaluation (five)

Th e use of photograph to evaluate and measure the relative tooth 

dimensions of a smile is facial image view evaluation. A full smile 

photograph (1:2 magnifi cations) parallel to the facial surface of 

anterior teeth was exposed and the widths and heights of maxillary 
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anterior teeth on photograph was measured. Th e dimensions of 

anterior tooth measured on cast was divided by the dimensions 

measured on photograph to compute a conversion factor. Th e 

photographic measurements were multiplied by the conversion 

factor to determine the actual facial view tooth dimension. From 

these values the width to height ratios of maxillary central incisors 

and the proportions between the successive facial view widths of 

the anterior teeth were calculated. Generally all applications of RED 

proportion use the fi ve view

A Mathematical formula has been derived that calculates the width 

of the maxillary central incisor for any Red Proportion, given a fi xed 

inter-canine frontal view width.

Frontal view width of the anterior 6 teeth)/2(1+RED+RED2) = 

Width of central incisor.

(Red is expresses in decimal less than 1).

Th e Height now can be determined by the formula;

Width of central incisors/width to height ratio = Height of central 

incisor.

(Th e width to height ratio should be expresses as a decimal < 1).

Results of many surveys done worldwide favored the smile with 

an 80 % Red Proportion when viewing very short teeth, 70 % Red 

proportion when viewing normal length teeth and the smile with 

Golden Proportion i.e. 62 % Red when viewing very tall teeth. Th e 

Golden Proportion is one of many Red Proportion that may be 

used. Smile that maintained the 75-78 % width to height ratio was 

preferred. More width to height ratio (85 %) gives a square shaped 

teeth while a lesser ratio (65 %) produce anterior tooth with tall 

appearance.6-8

With normal-length maxillary central incisors, the frontal view 

inter-canine width of the anterior 6 teeth is measured and divided 

by 4.4 to calculate the ideal width of the maxillary central incisor. 

(4.4 comes from 2(1+RED+RED2) i.e. 2(1+0.7+0.72). Th e width of 

the central incisor is then multiplied by 70% (the RED proportion 

in the table recommended for normal-length teeth) to determine 

the width of the lateral incisor. Th e width of the lateral incisor is Figure 1: Golden proportion

Figure 2: Golden mean

Figure 3: Red proportion 

Figure 4: Calculating the width of maxillary central incisor

Figure 5: Th e normal image manipulated to generate four  types of tooth proportions. 

(a) Normal or unaltered; (b) golden proportion or 62%; (c) 70% proportion; (d) 80% 

proportion

a

c d

b
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multiplied by 70% to determine the facial view width of the canine 

(Figure 4).

With very tall teeth, the frontal view inter-canine width of the 

anterior 6 teeth is divided by 4.0 (the rounded value in the table 

for very tall-length teeth) to calculate the ideal width of the central 

incisor, and the 62% RED proportion (as recommended by the table) 

is used to calculate the frontal view widths of the lateral incisor and 

canine teeth. With very short teeth the frontal view inter-canine 

width of the anterior 6 teeth is divided by 4.8 (the rounded value in 

the table for very short-length teeth) to calculate the ideal width of 

the central incisor, and the 80% RED proportion (as recommended 

by the table) is used to calculate the frontal view widths of the lateral 

incisor and canine teeth (Figure 5).

So it appears that the taller the central incisors, the wider the size 

of preferred central and smaller the desired Red proportion, since 

the taller maxillary centrals must be wider to maintain the favored 

width to height ratio. Th e result is more dominant maxillary central 

incisors. So Golden Proportion (62 % RED) is oft en used when 

designing for tall models (Table 1).

Conclusion

Th e RED proportion is an objective method that may serve as a 

foundation when evaluating and designing smiles.
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Table 1: Calculating red and anterior total widths from 

intercanine width (ICW) with diff erent tooth heights

Tooth 

height

Desired red 

proportion

Intercanine 

divisors. Central 

incisor width

Lateral 

incisor width

Canine 

width

Very tall 62 % ICW/4 CIW*0.62 LIW*0.62

Tall 66 % ICW/4.2 CIW*0.66 LIW*0.66

Normal 70 % ICW/4.4 CIW*0.7 LIW*0.7

Short 75 % ICW/4.6 CIW*0.75 LIW*0.75

Very short 80 % ICW/4.8 CIW*0.8 LIW*0.8
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Abstract

A supernumerary tooth (ST) is defi ned as any tooth or odontogenic structure that is formed 

from tooth germ in excess of usual number for any given region of the dental arch. Th ey may 

be single or multiple and unilateral or bilateral in distribution and can occur in any region 

of the dental arch. Th ese may occur in primary and permanent dentition. Supernumerary 

teeth are more frequent in males. Th ey are classifi ed based on form, morphology, location 

and occurrence. Several hypotheses have been proposed to explain the occurrence of ST. 

However, combination of environmental and genetic factors has been proposed. Th is article 

presents an overview of the clinical problems associated with supernumerary teeth and 

includes a discussion of the classifi cation, diagnosis and management of this diffi  cult clinical 

entity.

Key words: Supernumerary tooth, Odontogenic, Dental arch, Morphology, Genetic

Introduction

Supernumerary tooth (ST) is defi ned as “any tooth or odontogenic 

structure that is formed from tooth germ in excess of usual number for 

any given region of the dental arch”.1  Th ey may be unilateral or bilateral 

and single or multiple, in distribution, can occur in any part of the 

tooth bearing areas in both dental arches, and found in both primary 

and permanent dentition. Cases involving one or two supernumerary 

teeth most commonly involve the anterior maxilla, followed by the 

mandibular premolar region.2 When multiple supernumerary teeth 

are present (>fi ve), the most common site aff ected is the mandibular 

premolar region. Th e prevalence of supernumerary teeth ranges from 

0.5%-3.8% in permanent dentition and from 0.3%-1.9% in primary 

dentition. Th e sex distribution of supernumerary teeth in primary 

dentition appears equal, whereas supernumeraries in permanent 

dentition occur more frequently in boys than girls.3  Th e exact etiology 

of supernumerary teeth is unknown however several theories have 

been postulated to explain their presence: Th e phylogenetic theory 

as a regression to the anthropoids whose dental had more teeth, the 

autonomic recessive inheritance or linked to the x chromosome, 

an abnormal reaction to a local traumatic episode, environmental 

factors, dichotomy of the tooth germ and the theory of hyperactivity 

of the dental lamina, are the most accepted.4 Supernumerary teeth are 

less common in the deciduous dentition with a reported incidence of 

0.3 per cent to 1.7 per cent of the population. Possible explanations for 

the less frequent reporting of deciduous supernumerary teeth include 

less detection by parents, as the spacing frequently encountered in 

the deciduous dentition may be utilized to allow the supernumerary 

tooth or teeth to erupt with reasonable alignment. Also many 

children have an initial dental examination following eruption of the 

permanent anterior teeth so anterior deciduous supernumerary teeth 

which have erupted and exfoliated normally would not be detected.5

Eff ects of supernumerary teeth on the developing dentition vary. 

Th ere may be no eff ect with the supernumerary tooth or teeth 

discovered either as a chance radiographic fi nding or following their 

eruption. Crowding may be evident due to an increased number of 

erupted teeth. Failure of eruption of adjacent permanent teeth is the 

most frequent occurrence and occurs in 30 to 60 per cent of cases. 

Th e supernumerary or adjacent teeth may be displaced and ectopic 

eruption of either is not uncommon. Supernumerary teeth may also 

cause diastemata, root resorption of adjacent teeth, malformation of 

adjacent teeth such as dilacerations and loss of vitality of adjacent 

teeth.6

Prevalence

Multiple supernumerary teeth are rare in individuals with no other 

associated diseases or syndromes.4 Th e conditions commonly 

associated with an increased prevalence of supernumerary teeth 

include cleft  lip and palate, cleidocranial dysplasia and Gardner 

syndrome. Supernumerary teeth associated with cleft  lip and 

palate result from fragmentation of the dental lamina during cleft  

formation. Th e frequency of supernumerary permanent teeth in the 

cleft  area in children with unilateral cleft  lip or palate or both was 

found to be 22.2%. Th e frequency of supernumeraries in patients 

with cleidocranial dysplasia ranged from 22% in the maxillary 

incisor region to 5% in the molar region.6 While there is no 

signifi cant sex distribution in primary supernumerary teeth, males 

are aff ected approximately twice as frequently as females in the 

permanent dentition. While there is no signifi cant sex distribution 

in primary supernumerary teeth, males are aff ected approximately 

twice as frequently as females in the permanent dentition.7

Classifi cation

Supernumerary teeth have been classifi ed mainly based on their 

morphology, location, form, and number. Mitchell8 classifi ed ST based 

on form-  conical, tuberculate, supplemental, and odontoma, and 

based on location- mesiodens, paramolar and distomolar. Scheiner 

and Sampson9 classifi ed ST based on form-  conical, tuberculate, 

supplemental and odontoma and based on location-  mesiodens, 

paramolar,distomolar, and parapremolars (Figure 1). Th e mesiodens 

is located between the two central incisors and these are mostly in 

conical shape. Distomolars are located distally to the third molar, 

while paramolars are located palatally or labially next to a molar. 
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However, ST classifi ed based on morphology (conical, tuberculate, 

supplemental, and odontomes), location (mesiodens, paramolar, 

distomolar, and parapremolar), position (buccal, palatal, and 

transverse), orientation (vertical or normal, inverted, transverse, or 

horizontal). Yusof10 reported that 60.9% occurred in the mandible 

and among these 44.8% in the mandibular premolar region. Apart 

from the mesiodens, the majority of ST are reported in the maxillary 

incisor region (51.5%). In primary dentition, lateral incisor region is 

a common site of ST occurrence. A slight diff erence in the occurrence 

of ST in permanent dentition is relative frequency of diff erence in the 

literature. Shapira and Kuft inec11 reported the order of frequency as 

being maxillary central incisors,molars,andpremolars, followed by 

lateral incisors and canines. Single ST occurs in 76 to 86% of cases, 

double ST in 12 to 23% of cases and multiple ST in less than 1%.

Problems Associated with Supernumerary Teeth

Displacement

Displacement of the crowns of the incisor teeth is a common feature 

in the majority of cases associated with delayed eruption.12 Th e 

degree of displacement may vary from a mild rotation to complete 

displacement.

Pathology

Dentigerous cyst formation is another problem that may be associated 

with supernumerary teeth. Primosch reported an enlarged follicular 

sac in 30% of cases, but histological evidence of cyst formation was 

found in only 4 to 9% of cases.13 Resorption of roots adjacent to a 

supernumerary may occur but it is extremely rare.

Failure of eruption

Th e presence of a supernumerary tooth is the most common cause for 

the failure of eruption of a maxillary central incisor. It may also cause 

retention of the primary incisor. Th e problem is usually noticed with 

the eruption of the maxillary lateral incisors together with the failure 

of eruption of one or both central incisors. Supernumerary teeth in 

other locations may also cause failure of eruption of adjacent teeth.

Crowding

Erupted supplemental teeth most oft en cause crowding. 

A  supplemental lateral incisor may cause crowding in the upper 

anterior region. Th e problem may be resolved by extracting the most 

displaced or deformed tooth.

Alveolar bone graft ing

Supernumerary teeth may compromise secondary alveolar bone 

graft ing in patients with cleft  lip and palate. Erupted supernumeraries 

are usually removed and the socket site allowed to heal prior to bone 

graft ing. Unerupted supernumeraries in the cleft  site are generally 

removed at the time of bone graft ing.

Cyst formation

It has been reported that cyst formation due to ST was observed in 

11% of the cases where dentigerous cyst is common type.

Root abnormalities

Dilaceration is a developmental anomaly in the tooth shape and 

its structure, which may happen as sharp bending of the tooth in 

either the crown or the root portion. Loss of tooth vitality has been 

reported in rare conditions.

Asymptomatic

Occasionally, supernumerary teeth are not associated with any 

adverse eff ects and may be detected as a chance fi nding during 

radiographic examination.

Diagnosis

It is essential to identify the presence of ST clinically and 

radiographically before a defi nitive diagnosis and management. 

Clinical complications such as midline diastema, displacement, 

delayed or failure of eruption, rotations, and impaction of teeth might 

leave a way of identifi cation of ST. Identifi cation and localization 

of ST are essential for the management if surgical intervention is 

needed. It has been reported that panoramic radiographs alone are 

not useful for the identifi cation of ST. It has also been reported that 

combination of radiographs is necessary inlocalization of ST. Vertical 

tube shift  and horizontal tube shift  techniques are commonly used 

techniques for localization of ST.

Management of supernumeraries

Controversy exists regarding the optimal treatment of delayed 

eruption due to supernumerary involvement. Th e options include 

removal of the supernumerary only, removal of the supernumerary 

and orthodontic treatment to re-establish suffi  cient space for the 

delayed tooth, with or without surgical exposure of the unerupted 

tooth at the time of supernumerary tooth removal. Spontaneous 

eruption following supernumerary removal is suggested to be in 

the range of 54 per cent to 75 percent. DiBiase14 suggests that most 

teeth experiencing delayed eruption will spontaneously erupt within 

18 months of supernumerary removal alone, providing the delayed 

tooth is not excessively displaced. Mitchell and Bennett15 studied 

spontaneous eruption following supernumerary removal only. 

Ninety-six patients with 120 teeth exhibiting delayed eruption were 

studied. Th ey found that 78 per cent spontaneously erupted with a 

median time for eruption of 16 months. Only 14 per cent required a 

second operation to expose the delayed tooth and this procedure was 

performed at a median time of 30 months following supernumerary 

removal. If adequate space was available, or was created early, the 

median time for spontaneous eruption was reduced. Timing of 

surgical removal of supernumerary teeth has also been contentious. 

Hogstrum and Andersson16 suggested two alternatives exist. Th e 

fi rst option involves removal of the supernumerary as soon as it 

has been diagnosed. Th is could create dental phobia problems for a 

Figure 1: Classifi cation of supernumerary teeth 
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young child and has been said to cause devitalization or deformation 

of adjacent teeth. Secondly, the supernumerary could be left  until 

root development of the adjacent teeth is complete. Th e potential 

disadvantages associated with this deferred surgical plan include; 

loss of eruptive force of adjacent teeth, loss of space and crowding of 

the aff ected arch, and possible midline shift s.

Conclusions

Supernumerary teeth are extra to normal complement in both 

dentitions. Males are predominantly aff ected by ST, which is 

common in permanent dentition. Supernumerary teeth may occur 

unilaterally or bilaterally, single or multiple, and at any region of the 

dental arch. It is important as a pediatric dentist to take appropriate 

measures at early ages in order to prevent or reduce orthodontic 

problems that could occur if the supernumerary teeth are not 

noticed. Early diagnosis and removal of supernumerary teeth allow 

to avoid or reduce possible complications.
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Abstract

Gummy smile is an esthetic problem for some patients and a frequent fi nding that can 

occur as a result of various intraoral or extraoral etiologies. One cause of excessive gingival 

display is the muscular capacity to raise the upper lip higher than average. Botulinum toxin 

type A (BTX-A) (Botox; Allergan, Irvine, Calif) has been studied since the late 1970s for 

the treatment of several conditions associated with excessive muscle contraction. Smile 

esthetics has become a major concern among patients and orthodontists. Th is article 

describes the effi  cient and alternative treatment option for the correction of gummy smile 

due to hyperfunction of the upper lip elevators muscles (levator labii superioris, alaquae nasii, 

levator anguli oris and the zygomaticus muscles).

Key words: Botulinum Toxin Type A, Gummy Smile, Upper Lip Elevators

Introduction

An excessive display of gingival tissue on smiling, usually referred 

to as a ‘‘gummy smile,’’ is oft en esthetically displeasing.1,2 Several 

etiologic factors have been proposed in the literature; these 

include skeletal, Unigingival, and muscular factors that may 

occur alone or in combination.2,3 Th e aesthetics of the smile are 

infl uenced by 3 components: teeth, gums, and lips. An attractive 

smile depends on the proper proportion and arrangement of 

these 3 elements. Th e upper lip should symmetrically expose up 

to 2-3 mm of the gum and the gum line must follow the contour 

of the upper lip.2 Th e 2-3 mm of gingival exposure is acceptable 

and it gives the youth appearance, especially in females.2 Th e 

exposure of more than 3  mm of the gum during the smile is 

known as gingival or gummy smile. Hulsey noted that the most 

attractive smiles were those in which the upper lip rested at the 

height of the gingival margin of the maxillary incisor.4 Rosemarie 

Mazzuco et al., classifi ed gummy smile into anterior, posterior, 

mixed, or asymmetric, based on the excessive contraction of 

muscles involved.5 Gummy smile is an esthetic problem for some 

patients and a frequent fi nding that can occur as a result of various 

intraoral or extraoral etiologies.2,4 Hyperfunction of the upper lip 

elevators muscles (levator labii superioris, alaquae nasii, levator 

anguli oris and the zygomaticus muscles) can all play a major 

aetiological role in gummy smile. Th us, concise evaluation of 

etiology and diagnosis and implementation of treatment plan had 

imporatant role in treatment outcome.

Treatment Options and Alternatives

Th ere are number of diff erent treatment methods described in 

literature for the treatment of gummy smile. Th ese includes both 

surgical and non-surgical options including the Le Fort 1 osteotomy, 

crown lengthening procedure, maxillary incisor intrusion, self-

curing silicon implants injected at the anterior nasal spine and 

fi nally myectomy and partial resection of the levator labii superioris 

or muscle repositioning. If a gummy smile is characterized by 

overgrowth of anterior vertical maxillary excess, the outcome may 

not always be successful with conventional orthodontic therapy 

alone. In such cases, surgical therapy, such as that provided by a Le 

Fort impaction or maxillary gingivectomies, are oft en chosen to gain 

a good smile.3-5

However, if the patients are unwilling to undergo surgical treatment, 

an alternative method must be considered to treat the gummy smile. 

Miniplates and miniscrews are now frequently used for establishing 

absolute anchorage for orthodontic tooth movement. It involves 

the minor surgical procedure and it had possible post-operative 

complications such as pain, swelling and infection nerve or root 

damage, surgical/orthodontic relapse.

A non-surgical alternative for reducing the excessive gingiva display 

may therefore off er a desirable treatment option for number of 

selected patients. Botulinum Toxin, ‘Botox” have been used in 

medicine since the 1970s for treating excessive muscular contraction 

as seen in strabismus, cerebral palsy and in dentistry for treating the 
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facial pain and headache.5,6 Since 1987 its use has been increased 

dramatically in cosmetic treatment of overactive facial muscles 

which causes wrinkles.

Historical Background and Pharmacological Action

Botulism was originally called ‘sausage poisoning’ because it 

occurred aft er ingestion of poorly prepared blood sausage. 

Clostridium botulinum was fi rst identifi ed in 1897, in Belgium, by 

Professor Emile van Ermengem. In the same year, an antiserum for 

botulism was made.7,8 Justinus Kerner (1786-1862) was the fi rst to 

describe the features of botulism. Dr Alan Scott, an ophthalmologist 

from the Smith-Kettlewell Eye Research Foundation, performed the 

fi rst clinical tests on humans in 1978. Dr  Michael Kane, a plastic 

surgeon has been performing Botulinum toxin injections for 

excessive gingival show since 1992.9,10

Th e toxin is produced by the Gram-negative anaerobic bacterium 

Clostridium botulinum.7 It is harvested from a culture medium aft er 

fermentation of a toxin-producing strain of C. botulinum, which lyses 

and liberates the toxin into the culture. Th e toxin is then extracted, 

precipitated, purifi ed, and fi nally crystallized with ammonium 

sulfate. In this form, BTX-A should be stored in a refrigerator but 

not frozen. BTX-A should be diluted with preservative free saline 

and the preparation used within 4 hours of reconstitution.11,12 Th e 

seven distinct serotypes, A, B, C, D, E, F and G, diff er in their 

potency, duration of action, and cellular target sites.13,14 BTX-A is 

marketed worldwide under the name Botox® (Allergan Inc, Irvine, 

CA, USA), and in Europe as Dysport® (Speywood Pharmaceuticals 

Ltd, Maidenhead, UK). Botox® has been approved by the US Food 

and Drug Administration (FDA) for the treatment of strabismus, 

blepharospasm,15 focal spasms including hemifacial spasm,16 

cosmetically for the facial glabellar lines,17 and more recently for the 

treatment of cervical dystonia18 and axillary hyperhydrosis. BTX-B 

has been approved by the FDA for the treatment of cervical dystonia, 

and will be marketed under the name Myobloc® in the United States 

and Neurobloc® in Europe (Solstice Neurosciences Inc, South San 

Francisco, CA, USA).14-18

BTX, a natural protein, is one of the most potent biological 

substances known. Th e toxin inhibits the release of acetylcholine 

(ACH), a neurotransmitter responsible for the activation of muscle 

contraction and glandular secretion.7,10 Administration of the 

toxin results in a reduction of tone in the injected muscle. Some 

nerve terminals are not aff ected by the toxin, allowing the injected 

dystonic muscle to contract, but with less force. Th is weakness 

allows for improved posture and function of the hypertonic muscle. 

Th e degree of weakening depends on the dose, and the duration of 

weakness is further dependent on the serotype of BTX employed. 

Th e action of Botulinum toxin at the neuromuscular junction is 

to interrupt transmission and in eff ect to denervate muscle. Th is 

chemodenervation eff ect persists for weeks to months.5 Th e duration 

of eff ect may depend on serotype.

Injection Technique

Th e procedure was performed by a Dermatologist who was also 

a Botox certifi ed physician. Botulinum toxin type-A was diluted 

according to manufacturer’s recommendations to provide 2.5 units 

per 0.1ml by adding 4.0 ml normal saline solution to 100 units of 

vacuum-dried Clostridium botulinum toxin type-A.5 Under sterile 

conditions, 2.5 units were then injected at 2 sites per side in both 

overlapping points of the right and left  levator labii superioris 

alaeque nasi, levator labii superioris and zygomaticus minor and 

levator labii superioris muscle sites (Figure 1). Th e sites for injection 

were determined to ensure accurate locations of the muscle. Th is was 

carried out by asking the patient to smile and simultaneously palpate 

the muscles on contraction. Th e electromyographic guidance was 

used.6 No local anaesthesia was administered. Aft er injecting 1.25U 

Botulinm toxin on both the side, reduction in excessive gingival 

display was noticed with maximum eff ect following 2  weeks. 

Gingival display gradually increased from 2  weeks post injection 

through 24  weeks, but, at 24  weeks, average gingival display still 

had not returned to baseline values.5,6,13 Pre-treatment and post-

treatment photographs are shown in Figure 2..

Indications and Contraindications

Indications

• Th e neuromuscular correction of excessive gingival display on 

smiling (gummy smile) (injecting levator anguli oris alaeque 

nasi)5,6

• Extracapsular myogenic pain caused by masticatory muscle 

hypertonicity19,20

• Adaptation to rapid change in vertical dimension associated 

with oral prostheses

• Elimination of bruxism21

• Masseter hypertrophy18

Figure 1: Musculature of the face: Pinpointing sites (Yonsei point) for injection

Figure 2: Pre-treatment and Post-treatment photographs
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• Increased success with immediate loaded implants22

• Sialorrhoea associated with stroke or Parkinson’s disease

• Aft er trauma to oral tissues

No absolute contraindications to the use of BTX-A are known. 

Relative contraindications for clinical application of BTX are 

pregnancy and lactation, neuromuscular disease (e.g.  myasthenia 

gravis, Eaton-Lambert syndrome), motor neuron disease, and 

concurrent use of aminoglycosides.10,12

When should Botox® Cosmetic be avoided?

• If you have any infection present in the treatment area

• If you have had an allergic reaction to any other botulinum 

toxin product in the past

• If you are allergic to any of the ingredients in BOTOX® Cosmetic

• Active ingredient: botulinum toxin type A

• Inactive ingredients: human albumin and sodium chloride

• If you have a breathing, swallowing, or bleeding problem

• If you recently had surgery on your face

• If you are pregnant or are breast-feeding

• If you have a neuromuscular disorders such as ALS, myasthenia 

gravis, or Lambert-Eaton syndrome.

• Individuals with these disorders may be at an increased risk 

of serious side eff ects and are not good candidates for Botox® 

Cosmetic injections (Figure 2).

Conclusion

Injection with Botox-A is better alternative for the patients not 

willing for surgical or fi xed orthodontic treatment. Botulinum toxin 

type  A (Botox) provides eff ective, minimally invasive, temporary 

treatment of gummy smile for patients with hypermobile upper lip 

which can be repeated if patient is satisfi ed with achieved aesthetic 

improvement.
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Abstract

Th ere are case reports of spontaneous sublingual and lingual hematomas in the elderly 

population related to severe hypertension or an anticoagulation therapy. Spontaneous lingual 

hematoma is a rare entity in patients without risk factors for bleeding. We present the case 

of 72  year old male with diabetes mellitus, hypertension suff ered from acute myocardial 

attack followed by thrombolytic therapy with streptokinase. Th is person developed lingual 

hematoma which was treated with local therapy.

Key words: Spontaneous bleeding, Lingual hematoma, Risk factors

Introduction

Th rombolysis with the help of tissue plasminogen activators 

(tPAs) such as Streptokinase is accepted treatment for selected 

cases of acute ischemic cerebrovascular events, such as myocardial 

infarction, pulmonary embolism, portal vein thrombosis, and deep 

venous thrombosis.1 Th ese thombolytic agents have non selective 

capacity of lysing clots throughout the vascular system which leads 

to complications like hematoma formation. Hematoma is defi ned as 

localized collection of blood in the tissue spaces.2 It can manifest 

as a swelling, ecchymosis or as petechiae. Hematoma is an entity 

associated with trauma. Hematoma can occur spontaneously in 

patients undergoing thrombolytic or anticoagulant therapy. With 

thrombolytic therapy rate of occurrence of lingual hematoma is rare 

which should be tackled carefully to avoid risk airway obstruction 

which can lead to life threatening condition. Here we present case 

of patient who had attack of myocardial infarction followed by 

throbolysis by streptokinase. Patient developed lingual hematoma 

which was treated carefully to prevent further complications.

Case report

A 72-year-old male patient presented to the emergency department 

(ED) with severe retrosternal chest pain, which progressed over 

time. Patient also had history of blood pressure and diabetes. At 

the time of admission patient’s blood pressure was 180/100  mm 

of Hg. Patient’s oxygen saturation was 76% and pulse was 110. 

Electrocardiogram revealed ST-segment elevation in leads D2, D3, 

aVF, and V4–V6 depression and ST depression at D1, aVL, and 

V1–V3. A  bolus of streptokinase was administered and infusion 

was started within 2 hours following the onset of symptoms. Patient 

was also administrated with aspirin and low molecular weight 

heparin. Aft er one day of thrombolytic therapy, intraoral inspection 

revealed red and bluish submucosal hematoma involving the fl oor 

of the mouth and ventral lingual surface bilaterally causing diffi  culty 

in speech and swallowing (as in Figure 1). Low molecular weight 

heparin infusion was discontinued and fresh frozen plasma was 

administered. Ice pack was applied over the region of hematoma. 

Th e lingual hematoma resolved slowly over period for 3 days.

Discussion

Increased bleeding tendency is a prime concern in any patient. Any 

minor irritation can lead to massive bleeding in patients who have 

undergone thrombo-embolisation procedure. Lingual hematoma 

without traumatic event is a rare entity, and is thought to happen due 

to aneurysm changes in the facial or lingual arteries. Patients with 

diabetes mellitus, arterial hypertension, anticoagulation treatment 

induced by heparin or thrombolytic therapy with streptokinase  

Figure 1: Sublingual haematoma
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have an increased risk of rupture of these aneurysms.3 Sublingual 

hematoma is also known as pseudo-Ludwig phenomenon, and has a 

potential risk of upper airway obstruction1

Problems associated with lingual hematomas are an airway 

obstruction sore throat followed by dysphasia, hoarseness, drooling 

or diffi  cult for breathing.3

In the present case all the blood parameters were found to be 

within normal limits, and no evidence was found for presence of 

any irritating factor that might have caused the intraoral swelling. In 

this case patient had developed lingual hematoma aft er infusion of 

streptokinase and anticoagulant therphy.

Streptokinase is a protein produced by Beta-hemolytic streptococci 

as a component of that organism tissue destroying machinery. It is 

not fi brin specifi c. Streptokinase activates adjacent plasminogen by 

forming a non-covalent SK-plasminogen activator complex. Th ese 

complex dissolute clots which are formed.4

Initially, it is important to assess, and if necessary secure, the 

airway. Sore throat seemed to be an early symptom commonly in 

all cases, followed by dysphagia, hoarseness, drooling, or respiratory 

distress. Surgical drainage of the hematoma is generally not advised 

and it should be maintained conservatively. In this patient lingual 

hematoma is managed by stopping the anticoagulants followed 

by application of ice pack. Within the duration of 7  days lingual 

hematoma was resolved.

Conclusion

We would like to conclude that oropharyngeal examination is a 

very important aft er administration of thrombolytic therapy to 

avoid potentially life-threatening complication, as well as continued 

attention to the ABCs (airway, breathing, and circulation) during 

and aft er administration of the thrombolytic agent to prevent 

worsening condition of patient.
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Abstract

Mineral Trioxide Aggregate (MTA) was introduced as an alternative to traditional materials 

for the repair of root perforations, pulp-capping and as a retrograde root fi lling due to its 

superior biocompatibilty and ability to seal the root canal system. Th e use of MTA as a root-

end fi lling material was identifi ed because the material is a hydraulic cement that sets in the 

presence of water. Th e main aim of an ideal retrograde fi lling material is to seal the pathways 

of communication between surrounding tissues and the root canal system. Th is material 

allows normal healing response due to the formation of new cementum and bone. Calcium 

and phosphorus are the main ions detected under the electron probe micro analysis of the 

MTA powder.

Key words: Apexifi cation, Mineral trioxide aggregate (MTA), Periapical surgery, Root resorption

Introduction

Mineral trioxide aggregate (MTA) was introduced as modifi ed 

Portland cement by Torabinejad in 1995. It was originally available as 

grey MTA, which got later modifi ed as white MTA for esthetic reason. 

White MTA has decreased amount of iron upto 90 %, aluminium and 

magnesium oxide, a smaller particle size and a higher pH.

Recently an innovative material MTA+ was introduced by 

Cerkamed Medical Company. Th is Improved version of MTA has 

the convergence of four additional features i.e.  nano-particle size, 

lowest level of heat of hydration, superior crushing strength of the 

material and an increased bactericidal property.

Th ese added attributes have improved the basic properties of the 

MTA rendering it more strong and easy to handle.

Indications of mta+

MTA+ is an innovative material which has ensuing applications in 

Endodontics.

1. Furcation and perforation repair

2. Repair of internal and external root resorption

3. As root end fi lling material

4. To preserve the pulp vitality

5. For apexifi cation procedure.

Important properties of mta+

1. Smaller particle size: Expedites penetration of calcium ions to 

the demineralized tissue and also facilitates packing material 

in the application site. Homogeneousness and phasing of the 

material moderates setting time, and augments the sealing 

ability.

2. Lowest heat of hydration: Succours to reduce stresses and 

augments the strength of the set material. Th e value of heat 

of hydration generated during binding with water aff ects the 

build-up of heat which in turn may cause a diff erence in the 

stress of the materials and diminishes the strength of the set 

material.

3. Best crushing strength: In Accordance with ISO 3107 standard 

the crushing strength of pridentine should be sustained at 

35Mpa. Th is makes material packing easy with improved 

strength. MTA+ has 10% higher crushing strength.

4. High content of calcium ions: Makes material with better 

bacteriostatic and remineralizing properties. Silicon-calcium 

compounds benefi t to rebuild hard tissue aft er perforation 

and intra canal resorption. High pH value gives MTA+ more 

antibacterial properties with the pH ranging from 12.61 to 

12.54 at fi nal set.

5. Setting time of MTA+ cement is about 3 hours.

Vascular Effects of MTA 

Th e eff ect of MTA on vascular tissues was evaluated from two 

diff erent models. One investigation evaluated the eff ect of MTA 

on microcirculation which was held on rabbit ear chamber. Th is 

investigation showed that aft er placement of MTA for 4  weeks, 

microcirculation was completely restored, and new vessels were 

formed. Another investigation carried out was a rat aortic ring 

model that simulated the pulpal vessels’ smooth muscle contraction.
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Th ese studies concluded that MTA induces vessel contraction in a 

dose-dependent manner Com.

Techniques

Handling MTA+ got much easier with axillary instruments. Block 

matrix MTA+ is intended to form a portion of prepared MTA+ 

and simplifi es placement it in the fraction of the tooth or root 

canal, has grooves marked with diameters from 0.7mm to 1mm. 

A Sterile instrument is then used to lift  the material from the mold. 

A stainless steel MTA+ carrier with handle and piston can also be 

used for this purpose, the inner diameter of the carrier is 0.8mm and 

1.2 mm. Th is makes the complete progression from proportionating 

to carrying to compaction an easy process.

Case

A male patient aged 40 was referred to the clinic with swelling 

in relation to 21. Previous history of Trauma 10  years back with 

incomplete Root canal treatment. Aft er meticulous cleaning and 

shaping the canal was left  open for 24hrs for active drainage followed 

by Calcium hydroxide dressing for 10 days, this was followed by two 

dressings of Calciplast forte (Cerkamed) for 15  days each before 

each dressing copious irrigation was done with saline and Glco Chex 

2% (Cerkamed). Aft er two closed dressing there was still discharge 

from the canal (Weeping canal) and the case was considered for 

Apicoectomy.

A day prior to scheduled surgery obturation was done. On the day 

of surgery apical curettage with apical 2mm resection was done and 

MTA+ was retro-fi lled followed by bone graft  and GTR membrane 

placement. Follow up was done till 3 and 6 months.

Discussion

Regeneration is the ideal desirable outcome for any restorative 

procedure. Th e last decade has seen a quest for a material that 

can regenerate odontogenic tissue successfully, both from a 

periodontal and endodontic aspect. MTA off ers the option of a 

two-visit apexifi cation procedure, whic have the benefi t of better 

compliance and reduced number of radiographs over the multiple 

visit calcium hydroxide apexifi cation, particularly in younger 

patients. With the limitations of materials which have been 

routinely used as retrograde fi lling materials, MTA has been used 

over the last 10  years as a suitable alternative to achieve a peri-

radicular seal.

Conclusion

MTA+ is an innovative rebuilding material with signifi cantly 

superior properties and decreased cost which can be used for 

a number of endodontic procedures. Introduction of MTA+ to 

endodontics can greatly enhance the success rate of the treatment 

and its cost eff ectiveness can concede it to be used by number of 

practitioners.
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Abstract

Displacement of impacted third molars is an infrequent but rarely reported complication. 

It is recommended that, if such complication arise in general practice, the clinician should 

administer prophylactic broad spectrum antibiotics and should be managed with caution. 

Follow-up and management of such complication is mandatory to avoid further hazardous 

and high risk complications.

Key words: Lower third molar, Lateral pharyngeal space, Ectopic Eruption

Introduction

Anderson defi ned impaction as the cessation of eruption of tooth 

due to clinical or radiologically detectable barrier in path of eruption 

or due to ectopic position of tooth. Th e causes of impacted third 

molars include inadequate space in the mandible to accommodate 

the erupting teeth. Th e indications for their removal include pain, 

pericoronitis, periodontal disease, caries, and cyst formation. Th e 

fi nding of impacted third molars accidentally displaced in tissue 

spaces is an infrequent event. Several cases of displaced teeth in facial 

spaces like maxillary sinus,1,2 submandibular space,3 infratemporal 

fossa4 pterygomandibular space5 and lateral pharyngeal space6-10 

are reported worldwide.2 Lower third molars are more commonly 

displaced to one of anatomic spaces than other impacted teeth. Very 

few cases of displaced mandibular third molar and maxillary third 

molar in lateral pharyngeal space are reported in literature. Moreover 

ectopic pharyngeal eruption of displaced lower third molar in lateral 

pharyngeal space is not yet reported. Th is report highlights a case 

of pharyngeal eruption of impacted mandibular third molar 4 years 

aft er its accidental displacement into lateral pharyngeal space.

Report of case

A 28-year-old female patient was referred to department of oral and 

maxillofacial surgery in ACPM dental college by a general dental 

practitioner for unusual site of erupting tooth. Patient complained 

of irritation in her throat and diffi  culty in swallowing two days prior 

to patient’s visit to our department. She noticed a tooth like structure 

in right side of her throat in the mirror and went to a general dentist 

who ultimately referred her to our clinic.

Patient’s detailed past dental history revealed a dental extraction 

procedure performed in the lower right posterior region 4 years back. 

In her anamnesis, the patient went to a dentist due to pain in the 

lower right third molar region 4 years back. Following radiological 

and clinical evaluation the dentist decided to go for disimpaction 

of the right third molar. During the procedure, right third molar 

was elevated and was “lost” in tissue space accidentally. Patient was 

informed about the situation and antibiotic therapy was initiated. 

Patient was followed for 7  days and was asymptomatic. Later, she 

did not go for recall visit and was lost for follow-up. She was totally 

asymptomatic for almost 4 years.

On clinical examination, a fully developed tooth crown was seen 

projecting out from right lateral wall of pharynx, located in faucial 

pillars (Figure 1). Th ere were no major signs of infl ammation. Th e 

panoramic (Figure 2) and lateral cephalic (Figure 3) radiographic 

examination was planned to rule out any associated pathology. It did 

not reveal any obvious pathology or associated lesion.

Th e surgical removal of erupting third molar was planned with all 

necessary precautions under preventive antibiotic coverage. A throat 

pack was placed and a high suction evacuation was kept ready. 

Surface anaesthesia was achieved on right lateral wall of pharynx 

using lidocaine topical aerosol (Nummit Spray, ICPA, India). Th e 

tooth was held in medium sized artery forcep and removed carefully. 

Th e extraction site did not reveal any active bleeding. Th e extracted 

tooth had only one root with signifi cant resorption of other root. 

(Figure 4) Patient was followed on the next day and aft er 7  days. 

Patient recovered uneventfully without any problem.

Discussion

Th e displacement of teeth in lateral pharyngeal space is an unusual 

complication reported in literature. A  tooth displaced in this facial 

space is due to the risk factors such as anatomical factors such 

as distolingual angulation of the tooth, extreme thinness of the 

lingual cortex, excessive or uncontrolled force of elevation.7, 11 Other 
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factors which may be responsible fore displacements are insuffi  cient 

clinical and radiographic examination, extreme or uncontrolled 

strength practice, incorrect manipulation and lack of experience and 

inappropriate clinical and radiograhical case study. Lingually inclined 

teeth or deeply impacted mandibular third molar teeth may have a 

higher risk of being displaced into the lingual soft  tissues because of 

functional movements of pharyngeal muscles. Recommendations 

diff er amongst authors for the time of removal of such displaced 

tooth. Few suggest removal in the same surgical procedures while 

others suggest that the procedure should be performed weeks aft er 

the displacement to allow fi brous encapsulation of tooth as foreign 

body reaction.6,11 Th e risks associated with later approach include 

foreign body reaction, migration of the tooth in deeper spaces and 

infection.12 No one technique is uniformly applicable as there are 

diff erences in the direction of displacement, the size of fragment, 

delay in retrieval, and tissue reactions.12 Th e presence of infection 

into lateral pharyngeal space can lead to serious complications such 

as thrombosis of internal jugular vein and erosion of carotid artery. 

Various surgical approaches for retrieval of the lower third molar from 

the lateral pharyngeal space (intraoral/extraoral) are recommended 

in the literature.   Simple intraoral approach can be used in cases 

where the third molar is accessible but if tooth id displaced deep 

to medial pterygoid muscle or deep in soft  tissue then extraoral 

approach is preff ered.10 Despite such long span of accident, the patient 

as reported in current case was completely asymptomatic for almost 

4  years. Foreign body rejection phenomenon played important 

role in eruption of this tooth in throat. In our case we preferred 

intraoral approach because tooth was visible into oral cavity and it 

was superfi cially located. Th e exfoliating nature of displaced tooth 

through its direct intrapharyngeal eruption and external resorption 

of one of its roots suggest a low-grade foreign body reaction. Also, 

completely healed socket of displaced third molar without any 

remnant of root &/or associated lesion suggests long duration lapsed 

from its displacement and also it’s “in toto” displacement (Figure 2).

Conclusion

Displacement in tissue space and aspiration of third molar are known 

complications. Such accidents are avoidable through appropriate 

preoperative clinical and radiographical case study and application 

of basic surgical principles. In case of such complications, immediate 

referral to oral and maxillofacial surgeon is recommended to avoid 

further hazardous complications. Current report described a case 

of ectopic pharyngeal eruption of displaced madibular third molar 

with its surgical management.

Figure 1: Erupting third molar in right lateral wall of pharynx

Figure 2: Panoramic view showing lower right third molar in ectopic position

Figure 3: Lateral cephalic view of the third molar

Figure 4: Th ird molar aft er extraction
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Abstract

Odontogenic fi bromyxomas are uncommon benign tumors of the jaws which show slow 

growth patterns with local aggressiveness and recurrences. Th ey originate from odontogenic 

mesenchymal cells and simulate closely to that of dental papilla histologically. Painless slow-

growing mass with considerable facial deformity oft en characterizes the tumor. Th is paper 

presents a huge maxillary odontogenic fi bromyxoma in a fi ft y-two year female patient with 

duration of nine years with relevant clinicopathological parameters of the same.

Key words: Myxoma, Fibromyxoma, Maxilla

Introduction

Odontogenic fi bromyxomas are benign mesenchymal neoplasms 

that account for 1% to 3% of the jaw cyst and tumors.1 Th e 

age distribution is broad and occurs frequently between 10 to 

40  years. Th e mean age of occurance is 31  years with a defi nite 

female predilection.1,2 Th e tumors characteristically present as 

asymptomatic jaw expansions with infi ltrative patterns causing 

tooth displacement and gradual facial deformity. Th eir prevalence is 

more common in the tooth bearing areas of the jaws corroborating 

the fact that they arise from the mesenchyme of a developing 

tooth.3 Th e mandible is more commonly aff ected than the maxilla 

with the classic radiological feature of a honeycombed appearance.4 

We report a case of large odontogenic fi bromyxoma in the right 

maxilla with a prolonged duration which was misinterpreted as 

ameloblastoma.

Case report

A fi ft y-two year old female patient reported to our department with 

a painless huge swelling in the right half of the upper jaw for the 

last nine years. Th e patient hailing from a remote village took local 

remedies for years allowing the tumor gradually to attain the giant 

size. A provisional diagnosis of ameloblastoma was made due to its 

aggressive nature by a local health center and eventually referred to 

our department.

Extraorally there was right facial swelling involving the middle 

and lower third with normal skin covering and a mucosa covered 

tumor mass extruded from the right corner of the mouth. Th ere was 

obliteration of the right nasolabial fold and the patient was literally 

unable to close the mouth for the popping out of the tumor (Figure 1). 

Intraorally the fi rm grayish-pink tumor mass showed expansion of 

the maxillary cortical plates with displacement of the regional teeth 

measuring 11cm x 9cm. Th ough little surface ulceration was noted 

the mass was predominantly nontender on palpation (Figure  2). 

Axial CT showed the expansive and osteolytic lesion destroying the 

buccal and palatal cortical plates involving the ipsilateral maxillay 

sinus and the nasal cavity (Figure 3).

Incisional biopsy was done under local anaesthesia with written 

consent from the patient. Th e specimen on histopathological 

evaluation revealed abuandant myxoid stroma with dense collagen 

fi bers interspersed with stellate shaped cells (Figure 4). With the 

fi nal diagnosis of odontogenic fi bromyxoma surgical resection of 

the tumor was done under general anaesthesia. Th e patient is on 

follow up and reported to have a tumor free condition for the past 

ten months.

Discussion

Myxoma was fi rst coined by Virchow in 1871 who described a group 

of tumors resembling histologically to the mucinous substance of the 

umbilical cord (3,5). According to the World Health Organization 

(WHO) 1992, it is ‘a locally invasive neoplasm consisting of rounded 

and angular cells lying in an abundant mucoid stroma’.5

Fibromyxomas arise more commonly in the second and third 

decade of life with the average age of presentation being 31 years.6 

Th is intraosseous tumor has a higher frequency to aff ect the jaw 

bones and involvement of other bones of the skeleton is an extremely 

rare phenomenon.7 According to many literatures they are more 

common in the premolar-molar region and rarely cross the midline.8 

Mandible is more commonly aff ected as compared to that of maxilla 

oft en with an associated unerupted or missing tooth. Maxillary 

tumors show higher aggressive characters as they spread through 

the maxillary sinus.5,8,9

Radiographically they produce multilocular or honeycombed 

radiolucencies with varying degrees of root resorption. 

Diagnostic dielemmas are encountered in such cases as they 

need to be differentiated from other multilocular lesions 

like ameloblastomas, central hemangiomas, central giant cell 

granulomas or odontogenic keratocysts.1,5,8 Unilocular lesions 

are more common in the anterior part of the jaws.5 Few reported 

cases highlighted a sunburst type of periosteal reaction. The 

infiltrative nature of the neoplasm is often depicted with bone 

erosion in the adjacent nasal cavity or orbital cavity for maxillary 

tumors.2
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Histologically fi bromyxomas produce a bland appearance with 

a gelatinous texture showing sparse cellularity. Histogenetically 

they are thought to arise from the pluripotent mesenchymal 

stem cells of the primitive dental papilla or dental follicle.1 

Th e tumors are unencapsulated accounting to its infi ltrative 

nature.2 Th e myxoid stroma shows few stellate cells with ovoid 

hyperchromatic nuclei and long anastomosing cytoplasmic 

processes.3 Immunohistochemically the cells show positivity to 

actin and vimentin similar to that of myofi broblast.5,8 Th e stroma 

is rich in acid mucopolysaccharides like hyaloronic acid and 

chondroitin sulfate giving it the charactieistic gelatinous nature. 

Histological diff erential diagnoses include dental papilla or 

follicle, myxomatous degeneration in tumors like neurofi broma, 

osteosarcoma, mesenchymal chondrosarcoma, myxoid lipoma, 

myxoid liposarcoma myxoid fi brosarcoma etc.3,4

Fibromyxomas are radioresistant, leading to surgical methods as 

the preferred treatment modality.9 Th e surgeries vary from local 

excision, curettage, enucleation to radical resection. Th ough it is a 

nonmetastatising tumor it has a higher recurrence rate (upto 25%). 

Recurrences commonly occur within the fi rst two years of treatment 

highlighting the need for regular follow up of the patient in the 

initial stages.5

Conclusion

A longstanding case of fi bromyxoma with extensive maxillary bone 

involvement is presented emphasizing on its characteristic clinical, 

radiological and histological parameters. Th e diagnostic challenges 

are highlighted to emphasize the fact that it oft en mimicks other 

benign neoplasms of the jaws which should be excluded categorically 

to render the correct treatment to the patient. As reported cases with 

recurrences are in fairly large numbers it may be considered that 

large tumors treated with resections should be reconstructed aft er 

proper follow up and the disease free period is satisfactory.
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Figure 1: Extraoral view of the patient with the tumor mass causing inability to close 

the mouth

Figure 2: Intraoral view of the tumor mass showing cortical plate expansion with 

regional tooth displacement

Figure 3: Axial CT view showing involvement of the maxillary sinus and the nasal 

cavity

Figure 4: Photomicrograph showing the myxoid stroma with mature collagen fi bers and 

interspersed stellate cells
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Abstract

Crown  fractures  as  a  part  of  traumatic  injuries  are common  among  school children.  Th ey  

create  serious functional,  esthetic  and  psychological  problems  for  both children  and  their  

parents. One of the options for managing coronal tooth fractures when the tooth fragment 

is available and there is no or minimal violation of the biological width is the reattachment 

of the dental fragment. Reattachment of fractured tooth fragments can provide good and 

long-lasting esthetics (because the tooth’s original anatomic form, color, and surface texture 

are maintained). It also restores function, provides a positive psychological response, and is a 

relatively simple procedure. Patient cooperation and understanding of the limitations of the 

treatment is of utmost importance for good prognosis. In  this  case report  the  method  of  

reattaching fractured incisors has been described. All the advantages and evidences described 

in the literature are discussed in order to give the clinician a good therapeutic approach.

Key words: Permanent teeth, Re-attachment, Crown fractures

Introduction

Th e crown fracture is the most frequent dental traumatic injury and 

fall, fi ght, and vehicle accidents are the common causes of trauma, 

resulting in fracture of anterior teeth mostly the central incisor.1 

Th is is an agonizing experience for every individual which requires 

immediate attention, as because these fractures subsequently lead to 

esthetic, functional and phonetic problems. Th e present generation 

is very conscious about their appearance and demand for immediate 

treatment and aesthetic rehabilitation.14

Treatment approach depends on the type of fracture, location 

of tooth, type of occlusion and the prognosis. Th e conventional 

approach for rehabilitation of fractured anterior teeth include 

composite restoration, post supported prosthetic restoration and in 

some cases extraction and fi xed prosthetics.4 With the introduction 

of innovative techniques & technologically improved composite 

resins especially dual cured resins and dentin bonding agents, it has 

become possible to use the fractured segment of the tooth either as 

a temporary or permanent crown.6 Th is technique can be applied to 

the fractures which include simple enamel-dentine portions and to 

the more complex situations in which the pulp and periodontium 

are involved. Chosack and Eildeman published the 1st case report on 

reattachment of a fractured incisor fragment in 1964.15

Eighty percent of traumatized incisors fracture in an oblique fashion 

from labial to lingual aspect with fracture line proceeding in a 

oblique direction.9 Factors that infl uence the success of reattachment 

include the site of fracture, size of fractured remnants, periodontal 

status, pulpal involvement, maturity of the root formation, biological 

width invasion, occlusion, time material used for reattachment, use 

of post, and prognosis.8

Reattachment of fragment may off er following advantages:12

1. Better aesthetics and achievement of lifelike translucency

2. Incisal edge wear at a rate similar to that of the adjacent teeth

3. Replacement of fractured portion involving less time

4. A positive emotional and social response from the patient

5. Relatively inexpensive procedure.

Resin based restorative materials are frequently used in restoration 

of the fractured teeth. Because of the poor mechanical resistance 

of these materials, Tooth-colored fi ber posts were introduced to 

strengthen resistance of composite resin, It has several advantages, 

such as esthetics, bond to tooth structure, have a modulus of elasticity 

similar to that of dentin, but still require dentin preparation to fi t 

into the canal.11

Th e purpose of this article is to discuss the considerations for dental 

fragment reattachment technique without removing the fracture 

fragment from the rest of the tooth structure and to present a clinical 

case report of fracture involving enamel and dentin and pulp.

Case report

Twenty four years old male patient was referred to Dept of 

conservative dentistry, Mithila minority dental college & hospital, 

Darbhanga with broken maxillary right central incisor11 due to 

trauma 6 hours back.

He had mild soft  tissue injury. On examination it was found that 

there was complicated crown fracture or Ellis class III in relation to 

11 (Figure 1). Th e fracture was oblique and the crown fragment was 

mobile but not totally separated from the rest of the tooth structure. 

Labially the fracture line was just above the gingival margin and 

clearly visible but on palatal aspect it was below the gingiva and 

attached with soft  tissue. Th e tooth was tender on palpation and 

percussion.

Intraoral periapical radiograph of maxillary right central revealed 

radiolucent horizontal line at cervical one-third with respect to 

maxillary right central incisor (Figure 2). Since the fractured 
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portion had proper adaptation to the remaining fractured tooth 

part, decision was made to carry out single visit root canal treatment 

followed by immobilization of the fracture with fi ber optic post and 

composite.

Local anaesthesia (xylocaine-2%, Astrazeneca pharma, India) was 

administered. A small groove was made on the labial aspect through 

the fracture line.Th e fracture fragment immobilized using glass 

ionomer cement (GC Corporation, Japan) (Figure 3).

Access cavity prepared from the palatal aspect using round bar.

Working length determination done using no 25 k fi le. (Mani Inc, 

Utsomnia, Japan) (Figure 4). Root canal preparation done using 

rotary protaper fi le upto F2 (Dents ply, Maillefer) with periodic 

recapitulation and 3.2% sodium hypochlorite (Sterichem, India) 

irrigation. Apical 4  mm obturation done using F2 guttapercha 

(Dents ply, Maillefer) and AH-26 sealer. Radiograph was taken for 

the confi rmation of the sectional obturation (Figure 5).

Post space preparation was done with paeso reamer and drill (Ivoclar 

Vivadent Inc, USA) corresponding to the post to be used. Fitness 

of the post checked in the root canal. Root canal was etched and 

the fi ber optic post(FRC Postec plus, Ivoclar Vivadent, USA) was 

cemented into the canal using dual cure resin cement (Rely-X, 3M 

ESPE) (Figures 6 and 7).

Th e palatal access cavity was fi lled with a composite resin. On the 

labial surface groove was made along the fracture line with the 

fi ssure bur and restored with the composite resin (3M ESPE, Filtek 

Z350, USA)to mask the fractured line which also helps in reinforcing 

the fragment. Finishing and polishing was done using the composite 

fi nishing kit (Sofl ex, 3M ESPE) (Figure 8). Patient was advised 

analgesics. Tooth was kept under observation. Patient was recalled 

aft er one week,6  months and one year for evaluation. Periodontal 

status and reattachment were found to be satisfactory.

Discussion

Th e fracture of a tooth may be a most traumatic incident for a young 

patient, but it has been found that there is a positive emotional and 

social response from the patient when natural tooth structure and 

appearance is preserved. Coronal fractures must be approached in a 

methodical & clinically indicated manner to achieve a successful and 

durable fi nal restoration.2 Th e dentist plays an important role in the 

management of such cases and he has to take into consideration every 

possibility and select the best to save a tooth that has received trauma. 

Th e remarkable advancement of adhesive systems and resin composites 

has made reattachment of tooth fragments a procedure that is no longer 

a provisional restoration, but rather a permanent restorative treatment 

Figure 1: Fracture of #11

Figure 2: IOPAR of #11

Figure 3: Fracture part stabilization with GIC

Figure 4: Working length of RCT #11
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off ering a favorable prognosis. However, this technique can be used 

only when the intact tooth fragment is available & when a tooth has 

not sustained a luxation injury, this technique should be considered.5

Th e cases presented in this article were managed by simple 

reattachment procedure with intracanal anchorage but without 

removing the fracture fragment. Posts do not strengthen 

endodontically treated teeth, and their use is justifi ed only for 

retention of the coronal restoration Th ere were no concomitant 

alveolar bone injury and most importantly the fractured portion 

were in normal alignment with the rest of the tooth structure.3

So whenever there is availability of the fractured incisal segment 

reattachment is the most conservative treatment of choice. Studies 

have indicated that dentin-  bonded resin post-core restorations 

provide signifi cantly less resistance to failure than cemented custom 

cast posts and cores.7 In addition, the fi ber-reinforced posts can be used 

with minimal preparation because it uses the undercuts and surface 

irregularities to increase the surface area for bonding. Th us, it reduces 

the possibility of tooth fracture during function or traumatic injury.8

Th ere are various advantages described by various authors for 

reattachment procedures:11

• Most rapid and conservative management

• Color match to the remaining tooth structure

• Wears off  in similar proportion to adjacent/opposed teeth 

without trauma

• Economical, requires single visit

• Maintenance of original tooth contours and preservation of 

incisal translucency

• Positive emotional and social response from the patient Th ere 

are also perceived disadvantages13

• Color changes of the bonded fragment

• Less esthetic result if the tooth fragment is dehydrated

• Need of continuous monitoring.

In a contemporary clinical study aft er 2  years of follow up of 

reattached fractured incisors of 11 children aged 8-13, the authors 

receive “satisfying” and “very satisfying” clinical and roentgen 

results concerning periodontal, pulpal, color harmony and 

occlusion.10

In another clinical investigation Cavallieri è Zerman12 compare two 

diff erent ways of treatment of crown fractures – direct adhesive build 

up and reattachment of tooth fragment Aft er 5 years of follow up 

more stabile esthetic results are achieved at application of fragment 

reattachment. Another prospective investigation made upon 50 

reattached incisor fragment shows 80% level of “survival” aft er 

5 years. Th e authors use acid etching, internal V-shaped channels, 

bonding agents and photopolimerized resin.13

Figure 5: Post space preparation #11

Figure 6: Fiber post has been attached on #11

Figure 7: IOPAR of aft er post placement #11

Figure 8: Finishing and polishing of #11 with resin composite
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In the long term the tooth may develop a periapical lesion or 

get discolored. Apicoectomy and PFM restoration will have 

to be adopted should the need arise. Preparation of ceramic/

porcelain fused to metal (PFM) restoration requires additional 

visits, tooth. Hence, we recommend that the original reattached 

fragment be allowed to continue as permanent restoration 

unless tooth exhibits color changes or there is subsequent 

trauma.5 Re-attachment technique provides immediate esthetics 

and functional rehabilitation but follow-up must be done 

which include assessment of occlusion, periodontal health and 

subsequent traumatic force reduction. The reattachment of the 

crown fragment to a fractured tooth can be considered as a 

most conservative treatment and could be first choice for crown 

fractures of anterior teeth.

Conclusion

Crown fractures of the permanent teeth in schoolchildren 

are unique to a great extend and cannot be easily classified 

according to the way of reconstruction. Literally application 

of separate method is difficult and every clinician has to know 

a number of methods for reconstruction. Reattachment of 

tooth fragment is minimal invasive and esthetic method. The 

approach is conservative and that is way with great evidence 

for reconstruction of crown fractures. This method proposes 

to the dental clinicians’ different opportunities for esthetic and 

functional restorations that are economically effective at the same 

time. Essential advantage of the reattached teeth is the fact that all 

the alternative methods as direct adhesive resin reconstruction, 

veneers and crowns can be performed in case of failure. Using 

the good experience of the published in the articles there are 

more often scientific reports of successfully followed up clinical 

cases of reattached fractured teeth without pulp involvement or 

endodontically treated teeth.
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