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CONTEMPORARY ENDODONTIC OBTURATION TECHNIQUES: A 

COMPREHENSIVE LITERATURE REVIEW 

 

ABSTRACT 

The success of an endodontic treatment is excessively depends on 

obturation as well as chemomechanical shaping. Hence, achiving a 

homogenious, impermeable and gap-free obturation plays a crucial 

role in endodontic treatment success. Today, many materials and 

techniques have been developed for endodontic purpose such as those 

which applied with heat or vibration, those softened with non-toxic 

chemicals and those uses ultrasound energy. Some of these techniques 

are still preferred by proffessionals when some are abandoned. 

However, gutta-percha is the most used material either with or without 

sealer. Gutta-percha can be applied with cold or warm techniques. It’s 

known that warm gutta-percha technique leads a more homogenious 

obturation than cold techniques. Nevertheless, different obturation 

methods are convenient for different anatomic variations of root canal 

system. This review article summerize the contemporary and 

conventional obturation techniques with evaluation of their current 

status in endodontic implementation. 

Keywords: Endodontic Obturation Techniques, Contemporary 

Obturation Techniques, Cold Gutta-Percha Techniques, Softened 

Gutta-Percha Techniques, Endodontic Treatment.  
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INTRODUCTION 

A total root canal obturation is a major objective 

in endodontic treatment procedures.1–3 The 

primary purpose of root canal obturations is 

preventing the microleakage and bacterial 

invasion between root canals and periradiculer 

tissues. Composing a both apically and coronally, 

three dimentional sealing is crucial in order to 

ensure maximum preservation of root canals from 

microorganisms and inhibit their penetration to 

periradicular tissues.4,5 Unsuccessful obturations 

that caused by necrotic debris, bacteria, bacterial 

toxins and pulp residues left in root canals can 

cause periradicular diseases and bacterial 

growth.2,6 It has been reported that insufficent 

endodontic obturations can cause unexpected 

postoperative complications in endodontic 

approaches with 65% rate.2 There have been 

advancements in endodontic materials, 

equipments and techniques over the past two 

decades as we increased our knowledge about the 

nature of endodontics, endodontic diseases and 

the definition of endodontic success and 

failure.2,4,5,7 The standard obturation materials 

consist sealers and a solid core material placed in 

the center of the root canal space.6 Necessities of 

an obturation material have been explained in 

previous studies.3,6 The ideal obturation material 

should be biocompatible, anatomically 

compatible, well adapted to the walls in three 

dimensions, cover the root canal spaces well 

apically and coronally, easily removed when 

needed and definable in radiographs. It also 

should have dimentional stability to prevent 

irregularities.3,6 Thus, gutta-percha has been the 

most preferred obturation material due to its 

useful properties but most of the cases, the root 

canal spaces do not be completely filled with the 

obturation materials and that causes problems.3,6,8 

For many years, gutta percha was the priory 

option for a gap free and homogeneous fillings 

both in the apical, middle and coronal third of root 

canals.8 However, different obturation materials 

and systems have been developed and used over 

the years for a better endodontic treatment.3 The 

aim of this review is investigating the 

contemporary root canal obturation techniques in 

endodontics. 

1) Cold Gutta-Percha Techniques 

A. Single Gutta Percha Technique: 

In this technique, the obturation made by single 

cone which is master cone and do not necessity of 

the use of accessory cones. Single gutta percha 

technique shows exceptional adaptation to the root 

canals especially when the root canals expanded 

with rotary nickel-titanium systems. Because 

master cone can match the geometry of last rotary 

instruments used and provide a void free, 

nonpermeable filling as it prevents the leakage 

between apical of roots and the periradicular 

tissues.5 Using of single gutta percha technique has 

increased recently and the number one reason to 

prefer this method is the time advantage and 

simplicity of the technique.9,10 Chybowski et al. 

reported the clinical success of single cone 

technique used with bioseramic sealer. The useful 

qualties of bioseramic sealers and its compatibility 

with single cone technique have influenced the 

success by causing an advanced sealing in the root 

canals of the teeth. This technique also provided a 

more conservative preperation rather than 

traditional warm lateral and vertical compaction 

techniques.11 It’s been also proven in a study, warm 

lateral condansation and vertical compaction 

techniques are disadvantageous due to their 

nonhomogenity and poor adaptation 

characteristics.12 In a study that made with two 

groups of maxillary and mandibulary canines with 

single straight canals, using single cone technique 

with RoekoRSA sealing in one year follow-up 

study on leakage that demonstrated by Wu et al. as 

there was no leakage after 1 year of the treatment. 

Because of the RSA sealer was insoluable, it 

showed a promising result when used with single 

cone technique.13  

 Altough single cone with a sealer technique 

has an important advantages as it fits precisely and 

composes a gap free filling in root canals that has 

shaped with a rotary instruments, there’s 

disadvantages of this method such as the single 

cone is not compatible with the irregularities in the 

middle and coronal 1/3 of the canal. Thus, if these 

areas filled only with sealer; occured gaps can 

damage the mass integrity in terms of the long term 

success of the endodontic treatment. Another fact 

about the single cone technique is the cytotoxicity 
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of solvents. Morover, gutta percha shows 

dimensional changes when the solvent dries. 

Besides, single cone technique has the risk of 

flooding and disjunction because of the chemical 

features of gutta percha.9 

B. Lateral Compaction Technique: 

Lateral condensation technique is the most 

frequently used technique in endodontics.8,14,15 This 

technique based on a master apical cone sent to the 

full working length and accessory cones placed 

around the master gutta percha cone with sealer. 

Spreaders used for lateral compaction, sent to the 

1-2 mm shorter than the working length until the 

spreader can not move more than 1-2 mm in root 

canal opening.9,16 Lateral compaction technique 

offers a more controlled obturation but 

disadvantageous for treatment time. In this method, 

gutta perchas poorly adopts the root canal walls 

and comprises inhomogenity.17 It’s been reported 

in a study that compares sealing efficacy of 2 warm 

vertical compaction technique with single cone and 

lateral compaction technique, single cone and 

lateral compaction technique showed the lowest 

fluid permeability with a similar result.18 Besides, 

this technique offers a greater dimensional 

stability.1 Also, lateral compaction technique has 

been accepted and applied succesfully by dentists 

for years due to its easiness of controlling and 

favorable characteristic of providing patients 

comfort.1 However, it has been reported that the 

new core carrier systems are more promising than 

traditional lateral condensation and single cone 

techniques in the manner of void-free filling in root 

canal systems.19  

I. Softened Gutta-Percha Techniques 

A. Heat-Softened Gutta-Percha Techniques 

B. Warm Lateral Compaction Technique: 

Cold lateral condansation technique is the most 

widely used technique in endodontics, besides the 

favorouble features of this technique. Its important 

disadvantages are homogenity of the mass of gutta 

percha and poor adaptation to root canal walls and 

irregularities of root canal system.20,21 Thus, a 

better and advanced technique started to be 

applied.20 Warm lateral compaction technique 

requires a peizoelectric ultrasonic unit, a file 

adaptor and a K type of file.21 With warm lateral 

compaction technique, the disadvantages of cold 

lateral compaction technique were eliminated as 

well as it provides a more homogen filling with less 

voids in the root canal system.20 This technique 

also favorable in the manner of filling accessory 

and lateral canals also considered as a cost 

effective.21 Clinton and Himmel compared the 

adaptation of two different obturation techniques as 

lateral condansation and warm gutta percha 

obturation techniques on root canal walls. They 

conducted that warm gutta percha technique 

showed a better adaptation in root canal system and 

left less voids than the lateral condansation 

technique because of the flowing features of warm 

methods.8 A similar another study conducted 60 

extracted teeth with lateral canals, divided 6 groups 

and used different obturation techniques that 

divided into 2 subgroups for the rank of filled 

lateral canals, Goldberg reported that the difference 

between 2 subgroups was significant and the teeth 

obturated with Ultrafil succesfully filled the lateral 

canals.22 Morover, Kersten compared several 

obturation techniques such as cold lateral 

compaction, thermoplasticized gutta percha and 

thermomecanical compaction. He reported that 

warm lateral compaction technique caused 

minimum leakage in the apical of the root canals.23 

Nelson et al.24 compared cold and warm lateral 

compaction techniques and reported that warm 

lateral compaction method showed a significantly 

higher density because of the application of the 

heat. Furthermore, System B instrumentation were 

used in low heat lateral condensation technique.24 

Nevertheless, warm lateral compaction technique is 

more advantageous than standard lateral 

compaction technique in many aspects.24 

i) Warm Vertical Compaction Technique: 

This technique also know as  Schilder technique as it 

introduced by Schilder for the first time in 1967.21 

It’s also knows as wave compaction technique.24 

The purpose of this technique is to provide an 

enhanced plugging especially in complicated root 

canal systems by filling accessory and lateral canals 

and internal resorption defects.9,21 Heat systems and 

pluggers required for this technique.21 The technique 

starts with sealing the root canals with a sealer and 

placing the master gutta-percha cone. The heated 
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gutta-percha cones should be added to canals by 

condencing vertically with spreader until ensuring a 

hermetic filling.9 According to Kececi et al., 

contunious wave obturation technique was more 

favorable than lateral condansation technique in 

terms of treatment time. Wave obturation technique 

was choosen in that study because of its 

advantageous features such as minimal apical 

leakage and its duration.16 Also, vertical compaction 

with warm gutta-percha presents the most frequent 

filling in lateral canals and foramina among other 

techniques.1 Interestingly, in a study demonstrated 

by Aminsobhani et. al., 3 obturation techniques that 

are lateral compaction, warm vertical compaction 

and Guttaflow System were compared by their 

permeability to saliva and their coronal microbial 

leakage and resultly no significant difference was 

found in 3 techniques.25 However, warm vertical 

compaction technique has a few disadvantages such 

as the high cost of the equipment and the difficulties 

of length control.21 On the other hand, this technique 

is preferable because it decreases apical leakage and 

provides a dense filling in root canal systems.9,21 

Venturi conducted that, vertical compaction 

technique was more successfull in creating a three 

dimentional homogenious filling when it’s applied 

with apical backfilling method.26 

C. Thermomechanical Compaction Technique: 

Thermomechanical compaction technique was 

founded by Mc Spadden and developed by Tagger 

et al. This technique is based on heating the gutta-

perchas and thermoplastised them by 

thermomechanical compactors.27 The heat occurs 

when an inverted Hedstrom file driven into the 

gutta-percha with slow handpieces.21 The 

application of this technique should be as 

pressuring apically, lateraly and coronally in the 

root canals.21,27 Plasticized gutta-perchas performs 

an enhanced homogenity and adaptation in root 

canals. Thus, this technique is advantageous and 

preferred by dentists especially difficult root canal 

shapes.28 Also it’s preferable because of the 

easiness to apply and good filling quality in canal 

irregularities.29 However, thermomechanical 

compaction technique allows more leakage than 

HeroFill Soft-Core technique but less than lateral 

compaction method according to Boussetta et al.30 

It also has some disadvantages such as 

contraindication of narrow root canals because of 

the risk of the breakage of compactor and vertical 

root fractures.9 According to a study, if different 

gutta-percha materials compared in the canals that 

obturated with thermomechanical obturation 

technique, Resilon gives better results in the 

percentance of lateral canal filling. Also, the rates 

were higher especially in the middle and apical 

areas.27 It’s notable that hybrid thermomechanical 

compaction technique causes less bond strength 

than lateral compaction technique.31 Also, the 

higher bond strength to dentine in the root was the 

combination of AH Plus/GP in the canals obturated 

with lateral compaction technique.31 There are 

many modifications of thermomechanical 

compaction technique such as Tagger technique. In 

Tagger technique, cold lateral condensation applied 

before inverting reverse Hedstrom file differently 

than the original technique. Another modification is 

Microseal that the flowable gutta-percha covered 

condensers used.21 

D. Thermoplasticized Gutta-Percha Enjection: 

In this technique, gutta-percha materials 

plasticized with heat and applied in the 

mechanically prepared root canals with pressure.9 

De-Deus et al.32 reported that, thermoplastized 

obturation techniques caused higher results than 

lateral compaction technique in the percentance of 

gutta-percha filled area in oval shaped canals. 

Gulabivala et al.33 reported that thermoplasticized 

gutta-percha techniques may be disadvantageous 

due to unpredictibility obturating length and they 

offered to fill the apical area of root with a 

controlled technique such as lateral condansation 

technique.  

a. Obtura 3 Max 

Obtura 3 Max system is the most recent example 

in thermoplasticized gutta-percha technique.9 This 

sytem comprise a needle with a slicone stop and a 

gun that can be controllable.9,21 It’s a high 

working temperature device and it can heat the 

gutta-percha cones up to 160 degree.9 Obtura 3 

Max system is favorable due its well adaptation to 

root canal walls.34 
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b. Ultrafil 3D 

This system consists of a low working 

temperature (70 ᵒC) device and 3 different 

disposable needles for different canal shapes.29 

The device is portable and nonreactive to moist or 

heat. It’s notable that the low expanding 

percentance results a better sealing in the root 

canal system.35 This injection should be made 

slowly and under control. It’s also important to 

not pressure to needle to prevent possible gaps in 

the root canals.9 

E. Trifecta: 

This technique considered as a safer technique with 

a gutta-percha barrier in the apical 2 mm area and 

filling the middle and apical areas with 

thermoplasticized injection. The gutta-percha 

barrier prevents the flowing of gutta-percha from 

apical of the root canals.9 Al-Dewani et al. 

compared the seability and radiographic quality of 

two different obturation techniques that are lateral 

condansation and Trifecta system. The study was 

made on one hundred human teeth with single root. 

They reported that, Trifecta showed an enhanced 

seability and less apical dye penetration than lateral 

condensation technique but it demonstrated poorer 

radiographic quality. They also concluded that 

Trifecta is a good alternative to lateral 

condansation technique.36 It’s worth to say that as 

thermoplasticized obturation techniques gives a 

better adaptation on root canal walls, it’s necessery 

to use sealers for an enhanced seal.36 

F. Thermafill: 

Thermafill is a carrier based technique includes a 

gutta-percha coated with carrier. A gutta-percha 

coated core material used as a carrier and applied 

in the root canals after heated in special ovens. 

The use of sealer are necessery in Thermafill 

technique. Grossman formulated AH26 and AH 

plus sealers are suggested for this technique but 

TubliSeal and Watch’s sealers are not 

recommended.14 The heated carrier should be sent 

to the sealed and biomechanically prepared root 

canals. It’s important to remove smear layer with 

the preparation and before filling the root canal 

system.14 This technique is favorable because of 

time efficiency, its easily removable and 

impermeable nature.9,14,21 Gutta-percha 

succesfully fill the lateral and accessory canals 

with this technique.14 Hovewer, the risks of this 

technique are the possibility of post operative pain 

and diffuculties of length control.21 Also, difficult 

retreatment prosedure and the risk of core material 

to get out of gutta-percha harden the endodontic 

treatment process.14 There are several carriers as 

Protaper, Recripoc, Waveone, GuttaCore etc.9,21 

G. Soft-Core: 

This technique is similar to Thermafill. The 

heated carriers sent to the working lenght in the 

root canals. Differently than Thermafill, Soft Core 

consists of 2 sections which are metal prob and 

plastic gutta-percha cone. The metal pin does not 

hold the plastic core completely, and after the soft 

core is placed in the groove, the plastic handle is 

bent and removed together with the metal pin.6 

H. Alpha-Seal: 

Although the system is basically similar to the 

Thermafill, the different carrier part of the system 

which is the alpha seal gutta percha is adapted to 

the K type file by the dentist. In Alpha-Seal 

technique a sterile file that is the same size as the 

master apical file is used with a warmed alpha 

seal syringe inserted into it. After that, when the 

syringe removed, the gutta percha is covered 

around the file and can be placed in the root 

canals. Also, gutta-perchas heated for decreasing 

the moleculer weight in this technique. Alpha-

Seal technique advantageous because its avaible 

for trying in root canals and making the 

corrections during treatment.6 In a study made by 

Gulabivala et al., thermoplasticized gutta-percha 

obturation techniques was compared with cold 

lateral condansation technique. Alpha-Seal had 

more overfills than Quick Fill and more extrusion 

of gutta-percha than lateral condensation and 

Thermafill. They also concluded that the 

thermoplasticized gutta-percha techniques were 

more time-efficent than lateral condensation 

technique.33 

İ. SuccessFil: 

SuccessFil is also a carrier based obturation 

technique. Carriers are placed in syringe that 

measure the root canal lenght. After applying 

sealer to the root canals, gutta percha carrier send 

to the canal lenght. Morover, pluggers that chosen 
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according to canal morphology can be used in this 

technique.14 Goldberg et al. compared three 

different obturation techniques which are Trifecte, 

lateral condansation and combination of lateral 

condansation and SuccessFil. They demonstrated 

that if lateral condansation technique applied with 

successfil showed better results as enhanced 

adaptation to root canal walls and condensed 

filling.37  

J. System B 

System B is a heating system that uses with two 

special technics called down pack and backfilling 

technique.21 In down pack technique, a thin layer 

of sealer should be applied in the walls of the 

canals, after applying sealer, master cone should 

be placed and heated with a System B heat source 

and bind with a System B plugger gently then 

switch to Machtou plugger until create a hermetic, 

homogen filling.9,21 In backfilling technique a 

selected needle used to plasticized gutta-percha 

and fill the canals. Before canal opening, draw 

back the needle and use pluggers for pressure.21 

Lea et al. evaluated the obturation density in two 

control groups, comparing cold lateral and warm 

vertical condansation techniques with System B, 

conducted that warm vertical compaction 

technique showed significantly higher density.17 

Inan et. al. conducted that System B caused less 

leakage than Thermafill technique.38 In another 

study the sealing ability of two different 

obturation methods were compared, cold lateral 

compaction and system B, it has been concluded 

that System B showed significantly more sealing 

than cold lateral technique and cold lateral 

technique showed significantly more apical 

leakage.39 Calamus and Elements are other 

systems similar with System B. Both techniques 

have a gun system.9 In these systems, gutta-

perchas are heated before sending to canals up to 

200.40   

II. Other Techniques 

A. Ultrasound Technique 

Ultrasound is an energy of sound with over 20 

kHz frequence which is higher than sensible 

frequency for human. It was used for cavity 

preparation in dentistry under minimal invasive 

techniques.41 This technique was first introduced 

in endodontics by Richman and developed by 

Howard Martin.42 Ultrasound technique might be 

very benefical in terms of cleaning the debriment 

in the root canal system. Also it has following 

features such as easiness to access of root canal 

orifice, better preparation and enhanced 

extirpation of root canals. Morover, ultrasound 

irrigation was founded more effective than passive 

irrigation.41 It was reported by Townsend that 

ultrasonic irrigation was more effective in 

removing microorganisms from root canal system 

in an in vitro study.43 It’s also known that 

ultrasonic irrigation technique is more 

adventageous specially in curved and wide canals. 

It’s been concluded that, ultrasonic irrigation in a 

combination with conventional irrigation can 

improve the success of endodontic treatment.41 

Nevertheless, ultrasound technique provides a 

preferable irrigation, cavity cleaning, removal of 

posts and broken instruments in the root canals.44 

CONCLUSIONS 

In endodontic evoluation, many obturation 

techniques have been applied and devoloped to 

create a homogeneous, void-free and impermeable 

filling. Nevertheless, gutta-percha cones are the 

most used material in endodontic treatment. 

Therefore, the root canal obturation techniques 

divided mainly two categories as cold and warm 

gutta-percha techniques. These techniques were 

developed due to spesific need in the treatment 

depending the various anatomic variations of the 

root canal systems. In this context, choosing the 

obturation technique that is suitable for the 

anatomic variations of the tooth in case is 

essential for determining the long term endodontic 

success. Also, using quality sealing material also 

plays a crucial role in the endodontic treatment. 

However, lateral condansation technique is the 

most preferred obturation technique that is widely 

accepted and suggested by clinicians in 

endodontics. In conclusion, it’s known that 

modified contemporary obturation techniques are 

more efficient than the traditional techniques 

because of the following reasons; enhanced filling 

quality, minimum leakage percentances, more 

homogenious fillings and better obturation results 

in long term. Nevertheless, more compherensive 
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studies and developments on current obturation 

techniques are needed to adjust the best quality of 

endodontic obturation and to obtain maximum 

performance with minimum disadvantages. 
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