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ABSTRACT  

Background:  The ultimate goal of pulpectomy is to achieve good hermetic seal. The obturating technique 

besides the obturating material significantly influences the success rate of the endodontic therapy.  

Materials and Methods: Thirty primary mandibular second molars indicated for pulp therapy in thirty healthy, 

cooperative children within the age group of 4–9 years were included. Pulpectomy was performed by single 

operator and one of the three obturation techniques was randomly selected for the subject.  

Result: The quality of obturation and voids was assessed by an observer other than operator and Chi -square 

analysis was used to find the significance of study parameters on categorical scale.  For level of obturation, group 

I showed 70% optimal filling, when compared to group II and group III which showed statistically significant 

difference(P>0.05). For presence of voids, when all the three groups were compared 70% of cases in group II 

showed presence of voids, which was statistically non-significant (p value 0.053).  

Conclusion: Ultrasonic tip method showed better results for obturation with zinc oxide eugenol in terms of 

optimal filling when compared to lentulospiral and hand plugger method. However, further studies are needed to 

obtain better results for voids since ultrasonic is a new technique and requires more skills and techniques. 

Keywords: Pulpectomy, ultrasonic tip, motor-driven lentulospiral, plugger, zinc- oxide eugenol. 

INTRODUCTION 

Premature loss of deciduous teeth continues to be 

common, despite efforts to emphasize prevention of 

caries.[1] Primary teeth are the best space 

maintainers and hence should be preserved and 

retained as long as possible.[2]   Pulpectomy is a root 

canal procedure for pulp tissue that is irreversibly 

infected or necrotic. The root canals are debrided 

and shaped and canals are dried and obturated with 

a resorbable material.[3] The ultimate goal of 

pulpectomy is to achieve good hermetic seal which 

depends on various factors such as good 

biomechanical preparation, types of obturating 

material used and achievement of minimum voids. 

Obturation of the canal creates a fluid tight seal 
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along the length of the root from the coronal 

opening to the apical system and eliminating all 

portals of entry between the periodontium and the 

root canal system [4,5] 

Several different products have been reported as 

successful filling materials for pulpectomies of 

primary teeth. Among the most common materials 

used are zinc oxide eugenol (ZOE), iodoform, 

calcium hydroxide, endoflas, and vitapex. Currently, 

ZOE paste is one of the most widely used materials 

for primary tooth pulpectomies. [6] ZOE still remains 

as a suitable obturating material for primary teeth 

pulpectomies due to its advantages such as the ease 

of manipulation and handling. Various techniques 

are available today for placement into the canal, 

antimicrobial properties, availability, and cost 

effectiveness. This was in agreement with the two 

systematic reviews published earlier on this 

topic[7,8].  

The obturating technique besides the obturating 

material significantly influences the success rate of 

the endodontic therapy. Studies have been 

conducted using different obturating techniques in 

primary teeth such as using motor driven 

lentulospiral, hand held lentulospiral, reamer, local 

anesthetic syringe with 27-gauge needle, NaviTip® 

system, endodontic pressure syringe, tuberculin 

syringe, absorbent paper point etc. Endodontic 

finger pluggers are the most commonly used 

technique, simple and effective for incremental 

packing of thick consistency filling material into the 

canals. The packing method has a high success rate 

in long, straight canals, such as those of primary 

anterior teeth. However, lentulospiral mounted on a 

slow-speed handpiece is superior in filling both 

straight and curved narrow canals.[6]. Lentulospirals 

are another widely accepted and successful 

technique due to their flexibility. It has been 

reported that motor-driven lentulospirals showed 

significantly better results than handheld 

lentulospirals.[7] 

Currently for permanent dentition  to achieve 

complete obliteration of the root canal space and to 

achieve optimum results ultrasonically energized 

spreaders are used as aids for lateral condensation 

of gutta percha cones. Ultrasonic spreaders vibrate 

linearly and produce heat, thus thermoplasticizing 

the gutta percha, achieve a more homogeneous 

mass with decrease in number and size of voids and 

hence produce a complete three-dimensional 

obturation of the root canal system. It has been 

suggested that the energy developed by the 

Ultrasonically energized spreaders can be 

transformed into heat and consequently the 

thermomechanical effects by the spreader may 

transform the cones into a more homogeneous 

gutta percha mass.[8] Since no studies on obturation 

with ultrasonic system has been reported in 

primary dentition ,so the present in vivo study 

aimed to evaluate and compare 3 different 

obturation techniques using hand plugger, motor-

driven lentulospirals and ultrasonic tip  for the 

intracanal conveyance of zinc oxide eugenol in the 

primary teeth using conventional radiography. 

MATERIALS AND METHODS 

Thirty healthy, cooperative children within the age 

group of 4–9 years who reported to the Department 

of Pedodontics and Preventive Dentistry with 

indication of pulpectomy  of primary second molar  

were included in the present in vivo study. The 

study protocol was approved by the Institutional 

Ethical Committee. Written informed consent was 

obtained from parents before conducting the study. 

Thirty primary mandibular second molars indicated 

for pulp therapy were selected based on the 

following inclusion and exclusion criteria. 

Inclusion criteria 

• Primary 2 nd mandibular molar teeth with deep 

occlusal caries and signs of chronic. 

• irreversible pulpitis and pulpal necrosis. 

•  Teeth having adequate bone support with at 

least two-third intact root length. 

•  Teeth with radiographic evidence of minimum 

bone degeneration. 

Exclusion criteria 

• Grossly decayed teeth which cannot be 

restored. 

• Teeth with pathological mobility. 

• Teeth with extensive external/internal root 

resorption.  

Thirty primary mandibular second  second molars 

indicated for pulp therapy were selected based on 

the inclusion and exclusion criteria and randomly 

assigned into three groups to obturate with 
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Zinc oxide eugenol. 

• Group I: 10 teeth obturation using ultrasonic tip. 

• Group II: 10 teeth obturation using lentulospiral 

mounted in slow speed handpiece 

• Group III: 10 teeth obturation using hand plugger 

Procedure: Single operator carried out the 

pulpectomy procedure for all teeth under local 

anesthesia, 2% lignocaine with 1:80,000 adrenaline 

and rubber dam isolation. The procedure included 

(1) caries excavation, (2) straight line access 

preparation with round bur and safe- end bur, (3) 

pulp extirpation using H- file, (4) working length 

determination 1 mm short of apex,  

(5) chemicomechanical debridement with selective 

filing[13] was done sequentially to size 30–35 K-file 

with copious irrigation with 3% NaOCl and saline, 

and (6) the root canals were dried out with 

appropriately sized sterile absorbent paper points. 

Description of obturation with different obturation 

techniques: 

  A homogenious mix of zinc oxide eugenol was 

prepared and delivered in one of the three 

randomly assigned groups. For the ease of delivery 

into the canals, powder liquid ratio was adjusted 

depending upon the technique  

Group I: For ultrasonic system corresponding to the 

last instrument size is used at the coronal 2/3 rd of 

the canal so that due to vibrations the mix gets 

settled homogenously along the walls of the root 

canals. For this technique thick mix is prepared, so 

that the homogenous mix can be inserted in the 

canal and vibrated which should not stick to the tip 

(fig: 3) 

Group II: for Lentulospiral smaller by two sizes 

from the last file was selected. creamy mix was 

prepared. The ZOE was applied by coating a 

lentulospiral and carrying into the root canals 1 mm 

short of the radiographic apex and rotating at 1000 

rpm. (fig : 4) 

Group III: For endodontic pluggers: Thick mix was 

prepared, an appropriate plugger  corresponding to 

the last instrument size is used 2 mm short of the 

apex to incrementally plug the mix into the canals 

until the canal was visibly filled at the  orifice. (fig : 

5) 

 

Fig 1: comparisons for different levels of obturation 

with various obturating techniques. 

 

Fig 2: Percentage of voids among Group I, II and III. 

 

Fig 3: Obturation with ultrasonic system. 

 

Fig 4: Obturation with motor-driven lentulospiral. 
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Fig 5: Obturation with  plugger. 

After obturating the canals, the access cavity was 

restored using Intermediate Restorative Material. 

Postoperative radiograph was taken immediately 

after each obturation. The operator assessed the 

presence of voids and level of obturation of all root 

canals using X-ray viewer without knowing which 

radiograph is of what technique and and graded 

based on Guelmann et al. criteria.[9] 

Level of obturation was graded as, Grade A ‑ less 

than one half of the canal filled ; Grade B – under 

Filling-greater than one-half but less than optimal 

fill ; Grade C -optimal filling- within 0–1.5 mm from 

the apex ; Grade D - over filling-any canal obturation 

material extruded outside the root beyond the apex. 

Regarding the voids, scoring based on the no of 

canals with voids at the coronal one-third, middle 

one-third, and apical one-third of root canal were 

recorded. The results were statistically analysed. 

Statistical Analysis: 

Descriptive and inferential statistical analyses were 

carried out in the present study. Results on 

continuous measurements were presented on Mean 

 SD and results on categorical measurement were 

presented in number (%). Level of significance was 

fixed at p=0.05 and any value less than or equal to 

0.05 was considered to be statistically significant. 

Chi square analysis was used to find the significance 

of study parameters on categorical scale. The 

Statistical software IBM SPSS statistics 20.0 (IBM 

Corporation, Armonk, NY, USA) was used for the 

analyses of the data and Microsoft word and Excel 

were used to generate graphs, tables etc. 

RESULTS 

Table 1: Intra-group comparisons for different levels of obturation with various obturating techniques. 

Parameters Scores Total p-value 

Less or 

equal to half 

the root 

length 

(Score-1) 

More than 

half the root 

length 

(Score-2) 

Optimal 

filing (Score-

3) 

Filling 

extruding 

from the apex 

(Score-4) 

Group I N 0 2 7 1 10 0.034 

% 0% 20% 70% 10% 100% 

Group II N 0 5 4 1 10 0.047 

% 0% 50% 40% 10% 100% 

Group III N 0 4 4 2 10 0.057 

% 0% 40% 40% 20% 100% 

 

Table 2: Inter-group comparisons for different levels of obturation with various obturating techniques. 

Parameters Groups p-value 

Group I Group II Group III 

More than half the root length 

(Score-2) 

N 2 5 4 0.057 

% 20% 50% 40% 

Optimal filing (Score-3) N 7 4 4 0.052 

% 70% 40% 40% 

Filling extruding from the apex 

(Score-4) 

N 1 1 2 0.064 

% 10% 10% 20% 

Total N 10 10 10  

% 100% 100% 100% 

 



JRAD  

259 
 

Journal of Research and 
Advancement in Dentistry       Deoghare A et al. 

Table 3: Intragroup camparision of voids in canals obturated with different techniques. 

Parameters Voids Total p-value 

Present Absent 

Group I N 6 4 10 0.06 

% 60% 40% 100% 

Group II N 7 3 10 0.04* 

% 70% 30% 100% 

Group III N 4 6 10 0.06 

% 40% 60% 100% 

 

Table 4: Intergroup comparison of  voids in canals obturated with different techniques. 

Parameters Groups p-value 

I II III 

  

Voids 

Present 6 7 4 0.053 

% 60% 70% 40% 

Absent 4 3 6 0.052 

% 40% 30% 60% 

Total (%) 10(100%) 10(100%) 10(100%)  

 

Intra-group comparisons for different levels of 

obturation with various obturating techniques, 

(Table 1 fig 1) 

Group I showed 20% more than half the root length 

(Score-2), 70% showed Optimal filing (Score-3) , 

10% showed Filling extruding from the apex (Score-

4) which showed statistically significant  p-value of 

0.034 (<0.05). 

In Group II 50% showed score 2, 40% showed score 

3, 10% showed score 4 which showed statistically 

significant p-value of 0.047 (<0.05). 

In Group III 40% showed score 2, 40% showed 

score 3, 20% showed score 4 which showed 

statistically significant p-value of 0.057 (<0.05). 

Inter-group comparisons for different levels of 

obturation with various obturating techniques. , 

(Table 2) 

Group I showed 20% more than half the root length 

(Score-2), 50% showed Optimal filing (Score-3) , 

40% showed Filling extruding from the apex (Score-

4) which showed statistically significant  p-value of 

0.034 (<0.05). 

In Group II 70% showed score 2, 40% showed score 

3, 40% showed score 4 which showed statistically 

significant p-value of 0.047 (<0.05). 

In Group III 10% showed score 2, 10% showed 

score 3, 10% showed score 4 which showed 

statistically non- significant p-value of 0.057 

(>0.05). 

Intragroup camparision of voids in canals 

obturated with different techniques , (Table 3 , 

fig 2) 

In group I, 60% showed presence of voids 40% 

showed absence, which showed statistically non 

significant values (p value 0.06). In group II, 70% 

showed presence of voids 30% showed absence, 

which showed statistically significant values (p 

value 0.04). In group III, 40% showed presence of 

voids 60% showed absence, which showed 

statistically non significant values (p value 0.06). 

Intergroup camparision of voids in canals 

obturated with different techniques , (Table 4) 

When all the three groups were compared 70% of 

cases in group II showed presence of voids, which 

was statistically non significant (p value 0.053). 

DISCUSSION 

The aim of pulp therapy for primary teeth is mainly 

to restore the form and function of the tooth which 

ultimately leads to good oral health. If timely 

treatment is not done for deciduous tooth with 

irreversible pulpitis or pulpal necrosis, damage to 
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the succedaneums tooth can occur which produce a 

negative impact on the child’s oral health related 

quality of life.[10] The prognosis of an endodontically 

treated primary tooth is affected not only by the 

irrigating solutions and biomechanical preparation 

but also by the obturating material.[11] 

Conventionally, ZOE has been the material of choice 

for filling the root canals of deciduous teeth.[12] In 

literature there are plenty of studies to evaluate the 

success rate of different root canal filling materials 

used for primary teeth in comparison to obturating 

technique studies. So the present study was carried 

out to compare the clinical efficacy of three root 

canal obturating techniques in primary teeth. The 

ultimate goals of root filling are to adequately adapt 

the paste to the canal walls, completely fill the root 

throughout its length (apical sealing without 

overfilling), and avoid the creation of voids or gaps 

in the paste.[13] 

Many investigations have evaluated and compared 

the success rate of different root canal filling 

techniques used for primary teeth. In vivo 

evaluation of the use of the ultrasonic Tip system to 

fill root canals in primary teeth, has not been 

investigated. This can be correlated by study done 

in permanent molars by Bhanu pratap singh et al 

who found that there was fewer voids and effective 

obturation when compared with cold lateral 

condensation. . In the present study, higher 

percentage of voids was seen in motor-driven 

lentulospiral group70% and least in hand plugger 

40% method but the difference was found to be not 

significant (p>0.05) which is similar to the results of 

study done by khubchandani et al and padranki et al 

where lentulospiral group showed more number of 

voids. [6,7] Joseph et al also mentioned that maximum 

voids were present in the Rotary Lentulospiral 

group when compared with navi tip and Double 

Sideport.[15] 

In the present study, Out of total 10 from each 

group, in group I, 20 % showed score 2, 70 % 

showed score 3, 10% showed score 4 with the p- 

value of 0.034 (< 0.05) which was statistically 

significant. In group II, 50% showed score 2, 40% 

showed score 3, 10% showed score 4 with the p- 

value of 0.047 (< 0.05) which was statistically 

significant. In group III, 40% showed score 2, 40% 

showed score 3, 20% showed score 4 with the p- 

value of 0.057 (> 0.05) which was statistically non-

significant. These results were not in accordance 

with  padranki et al. where motor-driven 

lentulospirals yielded best results with maximum 

optimal fills (64.4%)and 62.2% optimal fills with 

plugger which was almost similar to that of 

lentulospiral with no significant difference (P = 

0.855).7 In the present study greater overfills was 

observed with plugger which could be due 

consistency of the mix , the amount of pressure 

required to push paste into the canals cannot be 

finely controlled by the operator, and if the pressure 

is greater particularly when root apices are 

undergoing resorption resulting in wider apical 

foramina for these roots, there is a higher chances 

of paste over extrusion. Aylard et al. who reported 

lentulospiral to be the most effective technique for 

filling both the straight and curved canals. [16] Camps 

et al.[17]Some studies have shown higher frequency 

of overfill with the lentulospiral technique.[4,9] The 

discrepancies between  the results of present  study 

and those of other studies probably reflect 

differences in the type of teeth, sample size, tip 

thickness, and operator experience.  

In present study, sample size was not adequate to 

come to a final conclusion. The evaluation criteria in 

present study was IOPA radiographs which is a 2-D 

view so voids and filling are evaluated in 2-D view 

only. Further clinical trials with larger sample size 

and evaluation in 3-D (CBCT) are needed to validate 

the results of present study. 

CONCLUSION 

Ultrasonic tip method showed better results for 

obturation with zinc oxide eugenol in terms of 

optimal filling when compared to lentulospiral and 

hand plugger method. However, further studies are 

needed to obtain better results for voids since 

ultrasonic is a new technique and requires more 

skills and techniques. 
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