
INTRODUCTION

Root canal therapy aims at complete 

 

internal resorption which presents as an irregular defect in the root 

canal that may require specialized attention.

 

  

Primarily caused by trauma, internal root 

resorption is considered both a well-known as well as poorly known 
[3,4,5]disease entity . Well known as it is easily recognizable using 

radiographs and poorly known due to its rare occurrence and 

partially understood patho-physiology. Usually it is asymptomatic 

but it may be associated with pulpitis.

Once diagnosed with an internal resorption, the treatment should 

aim at removal of any remaining vital tissues and/or the necrotic 

pulp and to disinfect the root canal system. Resorptive lacunas are 

often considered to be associated with difficulty in removal of 

bacteria and their products. It is generally accepted that root fillings 

should contain more gutta percha and less sealer with dense 

compaction leading to better entombment of microorganisms.

Gutta percha with lateral compaction is the most commonly used 

obturation technique but it has been associated with more voids, 
[6]spreader tracts, incomplete fusion and lack of surface adaptation . 

There are a number of methods of utilizing plasticized gutta percha 

including warm lateral compaction, coated carrier systems, 

injection systems and thermomechanical compaction. Various 
[7,8,9]authors advocates different techniques . Hence, the obturation 

of internal resorptive lesion still remains a matter of controversy. 

Thus this in-vitro study was conducted to test the efficacy of three 

different obturation techniques in artificial internal resorptive lesion.

obliteration of the root canal 

space using a dimensionally stable and biologically compatible 
[1,2]filling material . The anatomy of root canal may get complicated 

with pathological processes, creating difficulties for thorough 

cleaning and obturation of the root canal. One such condition is

 

The remnants of organic debris and the presence of bacteria in 

these irregularities may interfere with the long-term success of the

endodontic treatment. Moreover, it is impossible either clinically or 

radiographically to determine the complete anatomical extent of the

internal resorption. 

 

 

MATERIALS & METHOD

Thirty extracted, intact, caries free, human maxillary central incisor 

teeth with fully developed apices were collected for the study from 

the department of Oral & Maxillofacial Surgery, Chhattisgarh Dental 

College & Research Institute, Rajnandgaon.

Teeth were standardized to 20mm length by reducing their coronal 

portion with a diamond disc (DFS, Germany). Access cavity 

preparation was done in each tooth. Number 10K-file was inserted 

into the canal until the tip was just visible at the apical foramen and 

working length was established by subtracting 1mm to this. Each 

tooth was instrumented to apical size 50 using step back technique 

with 3% NaOCl irrigation.

Following instrumentation, experimental internal resorption cavities 

(IRC) were created using the following procedure (10). Roots were 

sectioned using a fine diamond disc at 7mm from the apex. 

Semicircular cavities were created using a low speed no. 6 round 

bur (Carbide, SSWhite) at the opening of the root canal of each 

section. The sections were carefully joined together using 

cyanoacrylate glue (Fevikwik, Pidilite). Patency of the canal was 

confirmed by inserting a 50 number file, post gluing. Teeth were 

radiographed in order to visualize the internal resorption cavity.(Fig 

1) Each root canal was prepared and filled by the same operator 

and the whole set was assigned to three groups of ten teeth each.

Group I: (n=10) Lateral compaction

A size 50 gutta percha cone (Dentsply, Maillefer) was coated with 

sealer (Tubli-Seal, SybronEndo) and cemented as master cone. 

Lateral compaction was done using finger spreader and accessory 

gutta percha cones. Excess gutta percha was removed using hot 

instrument.

Group II: (n=10) Thermoplasticized technique using Ultrafill 3-D

Canals were obturated by injecting thermoplasticized gutta percha 

using Ultrafil 3-D gun (Ultrafil 3-D, Coltene). Finger pluggers were 

used in between filling. Finally hand plugger was used to condense 

the filling vertically.

Group III: (n=10) Carrier based obturation technique using 

 

 

 

 

  

ABSTRACT

AIM: To compare the efficacy of three different obturation 
techniques in obturating artificially created internal resorptive 
lesion.

MATERIALS & METHODS: 30 extracted human maxillary 
incisors were collected for the study. Access cavity was prepared 
in each tooth. All teeth were instrumented to apical size 50. The 
roots were sectioned horizontally at 7mm from the apex. 
Semicircular cavities were created using a round bur. The teeth 
were radiographed to visualize the internal resorption cavity. The 
teeth were randomly divided into three groups of ten each 

according to the technique used. Group I: Lateral condensation, 
Group II: Ultrafil-3D, Group III: Thermafil. After obturation, the 
teeth were stored at room temperature for 7 days. The teeth were 
photographed under a stereomicroscope. The photographs 
were transferred to a computer for analysis and calculation of 
percentage of sealer, gutta-percha and voids. The results were 
evaluated statistically by using one way ANOVA and Newman-
Keuls test.

RESULTS: The Ultrafil 3-D group showed significantly more 
gutta percha in the internal resorptive lesions as compared to the 
other systems.
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Thermafil system

The canals were filled using the Thermafil system (Dentsply, 

Maillefer). Sealer was applied to the canal walls and a Thermafil 

obturator was warmed in a Thermaprep oven (Dentsply, Maillefer) 

according to manufacturer's recommendations. The heated 

obturator was slowly inserted into the canal. An inverted cone bur 

was used to cut through the shank of each carrier.

Later on, the teeth were radiographed and stored for 7 days at room 

temperature to ensure that all the obturating materials had set. Then 

each tooth was sectioned with a B.P blade 7 mm from the apex at 

the level of the previous cut for evaluation. The amount of gutta-

percha, sealer and voids in the resorptive cavity was imaged under 
2stereomicroscope (figure 2-4) and measured in micron-meter  

using image analyzer software (CMEIAS-image analysis tool).

The results were evaluated statistically by using one way ANOVA 

and Newman-Keuls test and analyzed using SPSS 22.0 software. P 

value <0.05 was considered as level of significance.

Table 1: Descriptive statistics of study groups for gutta percha plus 

sealer present

•   S-Significant, NS-Not Significant

Table 2: Descriptive statistics of study groups for gutta percha 

present

•   S-Significant, NS-Not Significant

Table 3: Descriptive statistics of study groups for sealer present 

•   S-Significant, NS-Not Significant
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Table 4: Descriptive statistics of study groups for voids present

•   S-Significant, NS-Not Significant

RESULTS

The stereomicroscopic results obtained are summarized in Tables 

1-4. The following observations were made

1. Group II (Ultrafil 3-D) showed highest percentage of total 

obturating material (gutta percha + sealer) followed by group 

III (Thermafil) and group I (Lateral condensation). The 

differences between the groups I & II, groups II & III and 

groups I & III were statistically significant [P<0.05] (Table 1).

2. Group II (Ultrafil 3-D) showed highest percentage of core 

material (gutta percha) followed by group III (Thermafil) and 

group I (Lateral condensation). The differences between the 

groups I & II, groups II & III and groups I & III were statistically 

significant [P<0.05] (Table 2).

3. Group I (Lateral condensation) showed highest percentage of 

sealer content followed by group III (Thermafil) and group II 

(Ultrafil 3-D). The difference between the groups I & II was 

statistically significant [P<0.05]. However, the differences 

between the groups II & III and groups I & III were not 

statistically significant [P>0.05] (Table 3).

4. Group I (Lateral condensation) showed highest percentage 

of voids followed by group III (Thermafil) and group I (Ultrafil 

3-D). The differences between the groups I & II, groups II & III 

and groups I & III were statistically significant [P<0.05] 

(Table 4).

Figure 1 : Post lesion preparation radiograph

33

 
Mean  SD  Newman Keuls Test p-value

Group I

 
54.21

 
10.23

 
Group I and II

0.0001
S,p<0.05

Group II

 

86.21

 

12.23

 

Group I and III
0.0005

S
,p<0.05

Group III 73.19 11.52 Group II and III
0.043

S
,p<0.05

 Mean  SD  Newman Keuls Test p-value

Group I

 
11.77

 
10.21

 
Group I and II

 

0.005

S,p<0.05

Group II

 

72.51

 

12.15

 

Group I and III

 

0.042

S,p<0.05

Group III 46.31 9.36 Group II and III
0.032

S,p<0.05

 
Mean  SD  Newman Keuls Test  p-value

 

Group I

 

43.58

 

15.63

 

Group I and II

 

0.0002

 S,p<0.05

 
Group II

 

15.69

 

12.25

 

Group I and III

 

0.831

 
NS,p>0.05

 
Group III

 

27.95

 

11.93

 

Group II and III

 

0.295

 

NS,p>0.05

 
Mean  SD  Newman Keuls Test p-value

Group I

 
45.52

 
9.63

 
Group I and II

 

0.029

S,p<0.05

Group II

 

12.31

 

5.63

 

Group I and III

 

0.003

S,p<0.05

Group III 24.96 6.35 Group II and III
0.049

S,p<0.05
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DISCUSSION

An ideal obturation should produce a homogenous 3-D filling of the 
[11]entire root canal system with a hermetic seal  that promotes 

inhibition of the bacteria. However, less is known about the 

superiority of technique in filling resorptive lesions.

In the present study, maxillary central incisors with simulated internal 

resorptive cavities located in the middle third of the roots were used 

pertinent to the teeth & areas most commonly associated with 
[12]internal resorptive lesions . It is well accepted that root ? llings 

should contain more gutta-percha and less sealer even in cases of 
[6,13]root canals with resorptive lacunas . An obturation with more 

[14]gutta percha should provide more sustainable results . 

The treatment of internal resorption is complicated by 2 factors: 

Inaccessibility for cleaning & shaping and radiographs providing 2-

D image. As it is difficult to assess voids, radiographic evaluation is 

inadequate for evaluating the quality of root filling for internal 

resorptive cavities. So, in the present study, stereomicroscope with 

an image analysis program (CMEIAS Image Analysis) was used to 

evaluate the quality of the root filling by calculating the percentage 

of gutta percha, sealer or voids. Increased gutta-percha in the canal 

will not only lead to fewer voids but also limits the space filled by 

sealer.

In our study, a statistical significant difference (P<0.05) was seen 

between the groups. Group II (Ultrafil 3-D) showed significantly 

higher total obturating material (gutta percha + sealer) as well as 

core material (gutta percha) than group I & group III. These findings 
[10]corroborates with similar studies done by Goldberg F et al  and 

[15]Aggarwal M et al . It may be attributed to the reason that hand 

pluggers provide better compaction of the gutta percha in its 

moldable state thereby favoring proper adaptation to the canal 

walls. Also, the presence of sealer enhances the flowable properties 
[16].of gutta percha 

Group III (Thermafil) showed less obturating material (gutta percha 

+ sealer) as well as core material (gutta percha) than group II 

(Ultrafil 3-D) (P<0.05). This finding coincides with studies done by 
[7] [15]Gencoglu et al  & Aggarwal M et al . Poorer performance than 

group II is due to the stripping of gutta-percha from the carrier 

surface during insertion or incomplete extension of gutta-percha to 
[17]the working length . However, Group III (Thermafil) showed 

significantly higher percentage of gutta percha than group I (Lateral 

condensation). Probably it is due to excellent viscosity & adherence 

of heated alpha phase gutta-percha in Thermafil system. Moreover, 

plasticity of the material allows lateral flow into the irregular spaces.

Densely compacted obturating material not only seals the dentinal 
[7]tubules but may also lead to better entombment of microbiota  

thus providing better long term results. The root fillings should have 

more gutta percha and less sealer, which may be very important 

while filling resorptive lesions. 

In the present study, statistically significant difference was seen 

between group I & II. Group II (Ultrafil 3-D) showed significantly less 

sealer content than group I (Lateral Condensation) (P<0.05). 

Probable reason is better compaction of moldable gutta percha in 

the thermoplastic injection technique. However, the differences in 

sealer content between groups I & III and groups II & III were not 

significant [P>0.05].

Group I (Lateral Condensation) showed significantly higher 

percentage of voids followed by group III (Thermafil) and group II 

(Ultrafil 3-D). Our findings coincide with the studies done by Collins 
[14] [7] [10] [15]et al , Gencoglu N et al , Goldberg F et al  & Aggarwal M et al . 
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Figure 2 : Group I (Lateral Condensation)

Figure  3 : Group II (Ultrafil 3-D)

Figure 4 : Group III (Thermafil)
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The presence of higher percentage of voids may be due to the 

formation of spreader tracts, lack of surface adaptation to canal 
[18] [19]walls  and folding of the gutta-percha cones .

Overall, group II performed better than group I and group III while 

considering the percentage of obturation material, sealer and voids.

CONCLUSION

Within the limitations of this study, it can be concluded that group II 

(Ultrafil 3-D technique) performed better in obturating internal 

resorptive lesions when compared to group III (Thermafil) & group I 

(lateral condensation). These in-vitro results are significant because 

these factors cannot be quantitatively determined in vivo. 

Nevertheless, further clinical studies are necessary to confirm these 

results and evaluate their relevance to treatment outcome.
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