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ABSTRACT: 

Pulpectomy is a procedure done in primary teeth which are affected due to dental caries or 

trauma. This procedure maintains the tooth in the arch till physiological exfoliation while 

providing function, esthetics and space for the permanent successor. Pulpectomy consists of 

extirpation of pulp, followed by cleaning and shaping of the root canals to accommodate an 

obturating material. For a successful endodontic treatment, the canals should be optimally 

filled with no voids. There are various obturation techniques advocated to achieve an ideal 

obturation. This review highlights the obturating methods and its criteria used for the 

evaluation of obturation. 

Key words: Pulpectomy, Obturating materials, Obturating techniques, methods, primary 

teeth. 
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INTRODUCTION 

Natural tooth is the best space maintainer. Pediatric dentistry focuses on maintaining the 

integrity of primary dentition until physiological exfoliation. A pulp treated primary tooth 

provides function, esthetics as well as preserves the space for the permanent successor.1,2 

Pulpectomy is a root canal procedure for primary teeth with irreversible pulpitis, pulp 

necrosis caused due to either caries or trauma. Pulpectomy consists of extirpation of the 

pulp tissue, removal of debris with filing of the canals and their obturation with a suitable 

material. To achieve a successful endodontic treatment, the obturation should be of 

optimum length, have minimum voids and a proper hermetic seal.1 

Anatomy of the primary tooth can be challenging to work with due to narrow and 

often tortuous canals. For these reasons, it is preferred by many dental practitioners to 

extract primary teeth with necrotic pulp or teeth with irreversible pulpitis and follow the 

extraction with a space maintainer.Error! Bookmark not defined.
 
However, as previously 

mentioned, there exists no better space maintainer than the primary tooth and the success 

rate of pulpectomy in primary teeth has been reported between 80% and 100%, 
3 ,4 

hence, 

efforts should be made to save every primary tooth. 

This literature review provides detailed information about various methods adopted 

to achieve an optimal obturation and various evaluation criteria used to determine the 

quality of obturation performed. 

DISCUSSION 

The objective of successful obturation is to create a fluid tight seal along the root 

canal system. Various techniques have been advocated to fill the material into a chemo 

mechanically cleaned root canal. They are described as follows: 

Endodontic pressure syringe Reamer 

Lentulospiral Insulin syringe 

Mechanical syringe Navi-tip 

Incremental filling technique Bi-directional spiral 

Tuberculin syringe Pastinject 

Disposable syringe  

 

Endodontic pressure Syringe: 

Greenberg in 1963 introduced this technique and was later described by Spedding, 

Karkow and Berk in 1965.5 The endodontic pressure syringe operates on a screw 

mechanism. This unit consists of a threaded plugger, a syringe barrel, a needle and a 

wrench. Threaded plunger has 4 threads, 90 degree apart indicating one-quarter turn. The 

needle is inserted into the simulated canal until wall resistance is encountered . The plunger 
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is then turned one-quarter clockwise and be kept for 5 seconds which fills 1-2 mm of root 

apex..6,7 A 18-30 gauge needle can be used that corresponds to the largest standard 

endodontic file used for the instrumentation of the canals. Because of the flexible nature of 

the needle, they can be manuvered easily into the tortuous root canals of the primary teeth.  

The drawbacks of the pressure syringe is the overfilling of the canals due to excess 

pressure applied and inability to place the rubber stop correctly. The frequent removal and 

reinsertion of the needle by the clinician can cause displacement of the materials, cause 

voids and decrease the filling quantity.8 

Lentulospiral:  

The technique was introduced by Kopel in 1970. Lentulospiral is used to place sealer 

in the canals during a root canal treatment of the permanent tooth and is also used to carry 

the obturating material into the root canals during the pulpectomy procedure. It can either 

be hand-held or have a latch-type attachment which can then be attached to a slow speed 

contra-angled handpiece. 

 In this technique, first, with the help of the rubber stopper, the length of the 

lentulospiral is adjusted such that it is 1mm short of the working length. This instrument is 

available in different sizes and the clinician should use the size which can be placed easily 

into the canal without binding to the walls of the canal. It is recommended to select one size 

smaller than the last apical file.9 The slow speed instrument is dipped into the material in 

reverse to pick it up and then carried in the canal where it is rotated in a forward motion, 

depositing the paste. This is carried out till the canal is visibly filled till the orifice. The 

lentulospiral is then removed with a pumping action while still in the forward position. This 

is done two to three times to ensure complete filling of the canal.6 

To prevent the separation of the lentulospiral, Bawazir and Salama (2006) 

recommended to select the lentulospiral 2 sizes smaller than the last Hedstrom file used 

and to keep it 1mm short of the determined working length.10  

Deoinizio et al (2011) conducted a study with lentulospirals, used at different speeds 

for filling calcium hydroxide paste in the root canals. According to this study, 15,000 rpm 

was more effective in filling the apical end whereas, 5,000rpm was found to be more 

effective in filling the cervical and the middle thirds.11 

Mechanical syringe: 

Greenberg in 1971 introduced the mechanical syringe technique.12  The mechanism of 

action of this syringe is that, when the material is injected into the canal, due to the 

mechanical lever action of the trigger grip, pressure is generated, which is then transferred 

to the plunger and this in turn expresses the material out of the syringe. Usually, a 1.5 inch 

needle of 27-30-guage is used to express the material into the canals. The needle is bent so 

as to get an easy access up to the apical foramina, making sure that the length from the tip 

to the bend is equal to the working length. 
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Incremental filling technique: 

The incremental filling technique was introduced by Gould in 1972.13 The paste is 

carried into the canal by an endodontic plugger. The size of the plugger should correspond 

with the last file used to prepare the canal. The rubber stopper is attached to the plugger 

and the length of the plugger is kept 2mm short of the predetermined working length. The 

thick mix of the paste is carried into the canals; following this 2mm increments of the 

material is added into the canal till the canal is visibly filled up to the orifice.Error! 

Bookmark not defined. O’Riordan and Coll in 1988 modified this method by placing the bulk 

of the paste in to the cavity and then pushing this into the canals with a plugger. 

The major limitation of this method is that the plugger is rigid and not flexible, due 

to which placing the material into the apical areas of thin, curved canals becomes a 

challenge. Other than this, presence of voids due to constant movement of the plugger in 

and out of the canal could be considered as another disadvantage of this technique.14 

Jiffy Tube: 

The Jiffy tube was first described by Dalbey in 1912 but it was popularised by Rifficin 

in 1980. It is a disposable cellulose acetate or plastic tube with a straight or curved end of 

reduced dimension which is used to introduce materials into a root canal. Jiffy tubes help 

the clinician to place the cements, intra-canal medicaments and obturating pastes in a 

controlled way.15 The obturating paste is back-loaded into the tube and the tip of the tube is 

placed into the canal orifice and the tube is pressed in a downward squeezing motion to 

express the material into the canal till the orifice appears visibly filled.6 

Tuberculin syringe: 

The technique of using tuberculin syringe for root canal obturation was used by 

Alyard and Johnson in 1987. In this method, the tuberculin syringe is backloaded with the 

obturating paste. The standard 26 gauge, 3/8”  needle is used. With the finger pressure on 

the plunger, the paste is introduced in the canal till it appears to be visibly filled at the 

orifice.6 The separation of the tip during injection is considered to be a major drawback of 

this technique. Because of the frequent separation, there is a need change the needle, 

which may compromise the filling of the canal and also may cause voids, reducing the 

quality of obturation.Error! Bookmark not defined. 

Disposable syringe technique: 

This technique is considered to be the most simple and one of the most cost 

effective techniques of obturation.16 In this method, either a 2ml or 5ml disposable syringe 

with a 24-guage needle is used. The syringe piston is removed and the obturating material is 

filled into the syringe and the piston is placed back into position. Usually, unreinforced ZOE 

is used in a consistency which will flow through a 25/26 gauge needle under pressure. The 

ZOE is mixed in a liquid to powder ratio of 1:1.5.16 The needle is adjusted to the 

predetermined working length with the help of a rubber stopper. The needle is then 
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inserted into the root canal and the material is injected by pushing the piston down. 

Gradually the syringe is removed while still injecting the material till a backflow is 

seen.Error! Bookmark not defined. 

    

Reamer Technique: 

For this technique,  the reamer corresponding to the last used apical file is selected. 

The Rubber stopper is used to set the reamer to its predetermined working length. The 

reamer is then coated with the obturating material and is rotated clockwise in the root 

canal. This process is repeated till the canal is filled with obturating paste. The most 

important step prior to obturating with this technique is to make sure the canal is dry so as 

to avoid voids and underfilling of the root canal.14- 

Insulin syringe technique: 

The insulin syringe consist of three parts: needle, barrel and a plunger. The working 

of this syringe is similar to that of the tuberculin syringe. The evenly mixed,  homogeneous 

obturating paste is back loaded into the insulin syringe. The needle is then kept 2mm short 

of apex after insertion in the canal. The plunger is  pressed slowly in order to push 

obturating material into canal space; at the same time the needle is withdrawn from the 

root canal. The material is then condensed over the orifice and using saline soacotton pellet.  

Even though there are similarities in the functioning of the tuberculin and the insulin 

syringe, there are a few differences. The main difference is of the markings. The 1ml insulin 

syringe  is of two types, the U-40 and U-100 with syringe has marking up to 40 Units or 100 

Units respectively. Whereas, the 1ml tuberculin syringe has markings up to 1ml. Apart from 

this, another difference is that the insulin syringe has a rubber seal at the lower end to 

prevent leakage.17 

NaviTipTM: 

NaviTipTM is a delivery system introduced by the Ultradent company to easily deliver 

sealers, irrigants, medicaments, obturating materials and other pastes of varying viscosity in 

the root canal just short of the apex. The design of the NaviTipTM is such that the canula tip 

is rigid through its base and centre and the final 5mm is annealed for flexibility. This allows 

for ease of navigation, especially in curved canals. The tips are colour coded to match the 

endodontic files and thus making it more user friendly. The tips are single use and are 

available in various lengths viz. 17mm, 21mm, 25mm and 27mm with a 29-gauge or a 30-

gauge canula. The company in 2015 introduced NaviTip TM 29 , a Single Sideport tip. This tip 

directs the flow of the materials through the sideport before flowing through the apex, thus 

reducing the extrusion of the material.18 Obturating with NaviTip TM not only produces a 

dense obturation but also enhances the tactile sense during obturation.Error! Bookmark not 

defined. The main disadvantage of this system is that if the paste is too thick, it cannot be 

adequately expressed through the tips.Error! Bookmark not defined. 
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Bi-directional Spiral: 

Dr. Barry Musikant (1998) developed a new obturation technique with a bi-

directional spiral. This method mainly focuses on minimizing the amount of material 

extruded from the apex. This is achieved because the spirals at the coronal end of the 

instrument spin the material towards the apex whereas the spirals at the apical end spin the 

material towards the coronal  end. They meet about 3-4mm from the apical end of the 

shaft, and at this junction, the material is thrown out laterally.19, Error! Bookmark not 

defined.. The spiral mounted on a slow speed handpiece is coated with the material and 

introduced in the canal while rotating and this is done till the canal looks visibly filled. This 

method is usually used for placement of sealer or medicament in permanent teeth and thus 

very few studies have been done evaluating its efficacy in obturation of primary teeth.Error! 

Bookmark not defined.,19 

Pastinject: 

This rotary driven instrument was introduced by MicroMega company. It is similar to 

lentulospiral but has flattened blades which help in carrying the material into the canal. It is 

highly flexible and follows the shape of the root canal. The instrument’s helical shape 

creates a translational movement, facilitates the transport of the filling material and 

guarantees its perfect application onto the canal walls.20 The instrument is coated with the 

paste and introduced in the canal while rotating in an anti-clockwise direction and then 

withdrawn gently. This is done till the canal appears to be filled and the working length is 

usually kept 1mm short to prevent extrusion of materialError! Bookmark not defined. It’s 

usually used to carry sealers and calcium hydroxide in the canals during a p;ermanent tooth 

root canal. Deveux et al (2000)21, Ortzan et al (2002)22,  Zarra et al (2011)23  found pastinject 

to be one of the best methods for placement of intracanal medicament in the canals of 

permanent teeth. There are insufficient studies to evaluate its use in obturation in primary 

teeth. 

Other Techniques24 : 

 Amalgam plugger by Nosonwitz (1960) and King (1984)  

 Paper points by Spedding (1973)  

 Plugging action with wet cotton pellet by Donnenberg (1974) 

 

Criteria used to assess the quality of obturation: 

 According to John et al (1991), the acceptability of the root canal filling was when 

the paste was within 2 mm of the apex and not extending more than I mm beyond the apex 

into the adjacent periapical tissues25. 

 According to the modified Coll and Sadrian criteria (Table 1), the obturation was 

considered underfilled when canals were more than 2 mm short of the apex, optimally filled 
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when one or more than one canal has the material ending at the radiographic apex or upto 

2mm short of the apex and the canal was considered to be overfilled when any canal 

showed material outside the root.26 

 According to Guelmann et al (2004)(Table 2), Score 1 was when less than half of the 

canal filled, Score 2 was when it was greater than one half but less than flush, Score 3 was 

flush at the apex and score 4 was overfilled.27 

 According to Memarpour et al (2013) (Table 3), Score 1 was when less than or equal 

to half the root canal length was filled, Score 2 was when more than half the root canal 

length was filled but it was not optimal, Score 3 was optimally filled canals and Score 4 was 

when filling material were extruded from the apex.28 

 Over the years many criteria have been given, they have been mentioned down 

below. (Tables 4 – Table 5).29,30 

CONCLUSION 

Number of obturating techniques have been described for primary teeth in the 

literature till date. However, none of the techniques have been found to be ideal for 

obturation of primary teeth. The method of obturation should be chosen as per the dentist’s 

discretion according to the case. 
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Table 1: Modification of Coll and Sadrian criteria26: 

 

Under filling All the canals were filled more than 2 mm short of the 
apex 
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Optimal filling One or more of the canals having ZOE ending at the 
radiographic apex or up to 2 mm short of the apex  
 

Over filling Any canal showing ZOE outside the root  
 
 

Table 2: Criteria according to Guelmann et al (2004)27: 

 

1 Less than one-half of the canal filled 

2 Greater than one-half but less than flush 

3 Flush (even with the apex) 

4 Overfilled 

Table 3: Criteria according to Memarpour et al (2013)28: 

1 Less than or equal to half the root canal length was filled 

2 More than half the root canal length was filled but filling was not optimal 

3 Optimal filling (canal filled to within 0-1.5 mm of the apex) 

4 Filling material extruding from the apex (overfilling).  
 

 

Table 4: Criteria according to Khubchandani et al (2017)29: 

According to presence of voids: 

Score 0 Complete absence of voids 

Score 1 Presence of one void 

Score 2 Presence of two voids 

Score 3 Presence of three voids 

Score 4 Presence of four voids 
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Score 5 Presence of five  voids 

According to extent of fill: 

Grade A Less than one-half of canal obturated 

Grade B Greater than one half but less than optimal fill 

Grade C Optimal fill 

Grade D Extrusion of the material beyond the apex 

 

Table 5: According to Almutairi et al (2021)30: 

Score 1- Under 
filling 

canals filled more than 2 mm short of the apex 
 

Score 2- 
Optimal filling 

canals having filled ending at the radiographic apex or up 
to 2 mm short of the apex  
 

Score 3- Over 
filling 

Any canal showing filling outside the root apex 
 
 

The density of the root canal : 

Score 1- 
Unacceptable 

Presence of more than three voids in different areas of 
root canal 

Score 2- 
Acceptatble 

Good filling, in which between one to three voids were 
observed 

Score 3- Good Optimal filling, no voids 

 

 


