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Introduction 

Ultrasonic instrument was first 

introduced using abrasive slurry for cavity 

preparation.1 Inthebeginning techniquewas 

received acceptablereviews but later it 

never became famous, 2,3 because it had to 

compete with the much more effective and 

convenient treatment options of cavity 

preparation like the high-speed hand piece.4 

In beginning it had a range of frequencies 

between 25000 and 40000 Hz. Till 1957 

application of ultrasound in dentistry was 

mainly limited toperiodontics. There is a 

different application of ultrasonic which was 

introduced in 1955, byzinner5when he used 

it to remove deposits from the tooth surface. 

It wasmodified by Johnson and Wilson,6 and 

the ultrasonic scaler became anestablished 

tool in the removal of dental calculus and 

plaque. The concept of using ultrasonic 

instrumentation in endodontics was first 

introduced by Richman in 1957.7 

Use of ultrasonically activated K type 

files to cut dentin in the preparation of root 

canals during root canal preparation and 

before obturation demonstrated by the 

Martin et al 8,9,10.  Endosonic term was 

coined by the Martin and Cunningham. 11,12 

Abstract     

In advanced endodontics ultrasonics plays an important role in the success of endodontic 

therapy. Ultrasound is sound energy which is having having frequency in the range of more 

than 20000 Hz. Ultrasonics in endodontics has enhanced the quality of treatment and 

represents an increased rate of success in treatment of difficult cases. It has recently been 
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irrigating solutions in root canals removal of pulp stones and calcification of canals, removal 

of separated instrument, ultrasonic removal of posts during retreatment and obstructions in 

canals, sealer application  to canal walls; condensation of gutta-percha during canal 

obturation, root end preparation in periapical surgery. This review aims at presenting the 

many uses of ultrasonics in clinical endodontics and ideas of broad applications in a 

modern-day endodontic practice. 
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Endosonic term was defined as the 

ultrasonic and synergistic system of root 

canal instrumentation and disinfection. 

Ultrasound is one type of sound energy with 

a frequency which is above the range of 

normal human hearing value and it is 20 

kHz. These frequencies employed in the 

original ultrasonic units was ranges between 

25 and 40 kHz. The low-frequency 

ultrasonic hand pieces operating from 1 to 8 

kHz were developed, which produce lower 

shear stresses, thus causing less alteration 

to the tooth surface.13 There are two 

methods of producing ultrasound.14,15,16 The 

first one is magnetostriction, in which it 

converts the electromagnetic energy into 

mechanical energy. Because of 

magnetostrictive metal strips in handpiece 

are subjected to a standing and alternating 

the magnetic field and it leads to produce 

vibration. The second one is based on the 

piezoelectric principle in that crystals are 

used that leads to change in dimension 

when an electrical charge is applied. These 

crystals are deformed when they are 

converted into mechanical oscillation 

without producing heat 17.Compared to 

earlier magnetostrictiveunits’ piezoelectric 

units have some advantages because they 

offer more cycles per second, 40 versus 24 

kHz. The tips of these units work ina linear, 

back-and-forth, “piston-like” motion, which is 

ideal for endodontics.18 

 

Applications of ultrasonics in 

endodontics 

Ultrasonic is used in dentistry for so 

many uses and currently its main use is 

forscaling and root planning of teeth and in 

root canal therapy. Based the concept 

ofminimally invasive dentistry and desire for 

the conservative preparation approach 

increases the use of ultrasonicsin 

endodontics.18 

The main uses of ultrasonics in endodontics 

are:1,18 

 Finding calcified canals, Access 

refinement and removal of attached 

pulp stones. 

 Removal of broken instruments 

 Increasing action of various irrigating 

solutions 

 Removal of root canal sealers  

 Removal of fractured metallic posts, 

and silver points 

 Used for compaction of gutta-percha 

 Mineral trioxide aggregate 

placement 

 Biomechanical preparation of root 

canal  

 Various endodontic surgeries 

 

 

Ultrasonics in endodontics 

Application of ultrasonics into 

endodontics is given by Richman, who first 
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wrote about its use in  root canal therapy 

and root resection in 19577. Various 

researchers showed the use of ultrasonics 

in instruments cleaning and removal of 

plaque and calculus but increase the 

bactericidal efficiency of irrigation using a 

magnetostrictive ultrasonic scaler adapted 

to produce oscillatory motions in an 

endodontic file during root canal therapy 

using ultrasonics was published by Martin in 

1976.14 He also found that the increasing 

the bacterial killing efficacy by applying 

ultrasonics to the bactericidal agent 8. In 

1976 one study is reported with the use of 

ultrasonic tip for retropreparation during an 

apicoectomy 19. After this research the focus 

turned into the possible use of ultrasonic 

tips in apicoectomy in root end preparation 

and first retro tips was designed by the Dr. 

GaryCarr in 199020. With these new 

research and innovation capabilities have 

resulted in a great range ofindications for 

the use during endodontic procedures such 

as access, re-treatment, and apicoectomy. 

 

Acoustic streaming 

Piezoelectric ultrasonic instruments 

are widely used in endodontic procedures 

and they are able to delivered oscillatory 

movement in various range of frequency in 

ultrasonic with wider amplitudes 

thanmagnetostrictive devices.21 When 

ultrasonic tips are used with the handpiece 

the mechanical oscillation produced at the 

tip and the files oscillate along the 

longitudinal axis of the instrument is used to 

cut biological tissues or dental materials 14. 

Oscillations of the file are responsible for 

the production of acoustic streaming. It 

creates the movement of fluid in a vortex-

like motion around thefile when pressure 

waves are projected through it.22 This effect 

also associated with the cavitation. 

 

Cavitation 

Cavitation is oscillatory motions of 

gas filled bubbles in an acoustic field. These 

bubbles are powered by energy from the 

ultrasonic field. These bubbles are formed, 

collapse and explode, resulting in localized 

areas of pressure and production of heat23. 

These types of heat lead to the cavitation24. 

For the tapered file displacement amplitude 

is greater than 135 μm is required for the 

cavitation.5 Recent studies have shown the 

presence of cavitation near second antinode 

or the body of a file, without cavitational 

activity near the tip during unloaded 

conditions. A different study reports 

cavitation activity near the tip during 

unloaded conditions under high power 

settings. Some cavitations have been seen 

near the tip during loaded conditions. 

Cavitation may be due to the power setting 

and a threshold amplitude of the movement 

of 135 μm. 
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Biophysical effects of ultrasound 

Biophysical effects are created due 

to oscillations, heat, cavitational activity, 

acoustic microstreaming, and radiation 16. 

Like oscillations, cavitation, and acoustic 

microstreaming, are beneficialto various 

endodontic treatment procedures, but some 

effects, like heatproduction and the 

emission of electromagnetic energy, require 

precaution to be taken during certain clinical 

situations. 

 

Finding canals and Access refinement 

One of the challenges in 

endodontics is to identify and locating the 

canals. Ultrasponics will help to locate 

canals which has been occluded by the 

secondary dentin or calcified dentin. When 

straight line access is not obtained it will 

lead to perforation. Due to stack of 

magnetostrictive metal strips in hand piece 

lead to production of vibrations and which 

are subjected to alternative magnetic field 

25. Ultrasonic tips have better control over 

the visible canal.  It will also use in locating 

extra canals like middle mesial Fig 1), 

middle distal, canals of mandibular molars 

and second mesiobuccal canal in maxillary 

molars (Fig 2). 

 

 

 

 

 

 

 

 

 

 

Fig 1: Middle mesial canal in mandibular 1st 

molar 

 

 

 

 

 

 

 

Fig 2: Mb2 canal in maxillary 1st molar  

 

These tips easily break the calcification and 

secondary dentin over the canal and make 

good access for the cleaning and 

disinfection of the canals26. There are many 

variations of rotary access burs available; 

one of the more important advantages of 

ultrasonic tips over the burs is that they 

don’t rotate and enhancing safety and 

control, while maintaining a high cutting 
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efficiency. This is especially important in the 

high risk of perforation. 

 

 

Increasing action of various irrigating 

solutions 

For the success of root canal 

treatment disinfection of all canals with 

antiseptic solutions is required. For this 

penetration of solution into the dentinal 

tubules is necessary so ultrasonic will play 

important role in dispense of solution into 

the tubules by acoustic streaming 27. Most 

effective way to clean fins and webs are 

through movement of the irrigation solution, 

as they cannot be cleaned mechanically 

28,29. Ultrasonic is also helpful in cleaning of 

difficult anatomical variations. The tissue-

dissolving capability of various solutions 

with a good wettingability may be increased 

byultrasonics if the pulpal tissueremnants 

and smearlayer are wetted completely by 

thevarious irrigating solutions and become 

part of theultrasonic agitation. Thus, the 

number of surviving bacterial colonies was 

less when agitation of irrigating solution is 

done using ultrasonic activation. 

 

Removal of broken instruments and 

metallic posts 

Dentists are most of the times 

challenged by endodontically treated teeth 

which have complications and obstructions 

such as hard impenetrable pastes, silver 

points, or different types of posts in their 

roots, broken instruments (Fig 3). 

 

 

 

 

 

 

 

 

FIig 3: Broken instrument 

 

broken file is necessary in that case 

ultrasonic files may be used for the removal. 

If an instrument can be bypassed or 

removed and the canal can be properly 

cleaned and filled it will increase the 

success rate of the treatment. In 

nonsurgical retreatment cases required the 

removal of post for the further treatment. 

Various methods are available for the 

removal of metallic post FIG-4 but the 

ultrasonic is more effective than the other 

methods with minimal tooth loss and 

conservative approach. 
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    Figure: 4 Metallic post 

 

Placement of Mineral Trioxide Aggregate 

(MTA) 

Witherspoon and Ham 30 introduced 

the use of ultrasonics to aid in the 

placement of MTA.it was demonstrated that 

the ultrasonic vibrations provide better seal 

and adaptation of MTA. MTA placement 

withultrasonics vibration and an ultrasonic 

condenser improved the setting, flow, and 

compaction of MTA. The ultrasonically 

condensed MTA appeared more denser 

radiographically, with lesser voids 31. The 

placementmethods consist of selecting an 

ultrasonic condenser tip, then picking up 

and placing the MTA with the ultrasonic tip, 

followed by activating the tip and slowly 

moving the MTA material down using a 1- to 

2-mm in vertical packing motion. Direct 

ultrasonic energywill vibrate and generate a 

wavelike motion, which facilitates moving 

and adapting the cement to the canal walls. 

 

Used for compaction of gutta-percha 

Ultrasonically activated spreader has 

been used to thermoplasticize gutta-percha 

point in a warm lateral condensation 

technique. These types of spreaders vibrate 

linearly and produce some heat, thus 

thermoplasticizing the gutta-percha, 

achieved a more homogeneous mass with a 

decrease in number and also size of voids 

and produced a more complete 3-

dimensional obturation of the root canal 

system 32. It was noticed that heat was 

generated only during ultrasonic activation, 

and the plugger or spreader appeared to be 

cooled rapidly once activation is ceased 

which is not seen in normal 

thermoplasticizing instruments. 

 

Surgical endodontics 

Surgical endodontic treatment has 

adopted a new techniques, new materials, 

and benefits from the use ofthe surgical 

operating microscope with the use of 

ultrasonic instruments. Various ultrasonic 

tips are used for the placement of material 

FIG-5 and root end cavity preparation in 

periapical surgeries.  

 

 

 

 

 

Fig 5: Material placement using ultrasonic tip 
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These methods increases the rate of 

healing and success of treatment outcomes. 

Root-end cavity preparation using an 

ultrasonic tipFIG-6 results in high quality 

conservative preparations with lesser 

occurrences of perforation than the 

conventional techniques.  

 

 

 

 

 

 

 

 

 

Fig 6: Root end preparation using ultrasonic tip 

 

Conclusion  

The piezoelectric ultrasonic devices 

have the potential to become routinely 

incorporated into almost every part of apical 

microsurgery, re-treatment, and endodontic 

treatment.It provides conservative treatment 

approach and better outcomes of the 

treatment. It has many advantages over the 

routine instruments. It is better than sonic 

instruments. Better action of irrigation 

solutions through acoustic emission and 

condensation of gutta-percha have 

benefited from the use of ultrasonic 

instruments. 
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