
Journal of Cardiovascular Disease Research  
ISSN: 0975-3583, 0976-2833 VOL16, ISSUE 1, 2025  

 

1473 
 

 

Evaluation of Filling Quality of Obturation Techniques in Simulated Internal 

Resorption Cavities Created by Acid Demineralization 

 
Dr. Ashu Singh1, Dr. Asheesh Sawhny2, Dr. Annu Kushwaha3, Dr. Prateek Kushwaha4, Dr. 

Richa Singh5. 

 
1Post Graduate 1st year, Department of Conservative Dentistry and Endodontics, Rama Dental College 

Hospital and Research Centre, Kanpur, Uttar Pradesh, India. 
2Principal, Professor and Head of Department, Department of Conservative Dentistry and Endodontics, 

Rama Dental College Hospital and Research Centre, Kanpur, Uttar Pradesh, India. 
3Reader, Department of Conservative Dentistry and Endodontics, Rama Dental College Hospital and 

Research Centre, Kanpur, Uttar Pradesh, India. 
4Reader, Department of Conservative Dentistry and Endodontics, Rama Dental College Hospital and 

Research Centre, Kanpur, Uttar Pradesh, India. 
5Reader, Department of Conservative Dentistry and Endodontics, Rama Dental College Hospital and 

Research Centre, Kanpur, Uttar Pradesh, India. 

 

ABSTRACT 

Aim and Objectives: Using various gutta-percha obturation techniques, such as cold lateral compaction, 

thermoplastic injection technique, and Thermafil, to compare and assess the quality of obturation in 

simulated internal resorptive cavities. Additionally, comparing radiographic and stereomicroscopic 

methods to assess the quality of obturation. 
Materials and Method: Thirty excised single-rooted teeth were divided into mesiodistal sections. After 

12 hours of exposure to 5% nitric acid, each tooth segment was treated for 10 minutes with 8% sodium 

hypochlorite. In between the two treatments, samples were washed with distilled water. The 

demineralization protocol was in effect for 11 days and was renewed every 24 hours. Following the 

procedure, the teeth were put back together and split into three groups of ten samples each. The root canal 

sealer used in each group was AH Plus Bioceramic Sealer. Using a #50 file, the sealer was applied to the 

canal walls after being blended in accordance with the manufacturer's instructions. Groups 1 and 2 used 

the Cold Lateral Compaction Technique, Thermafil, and Thermoplastic Injection Technique (Obtura III 

Max), respectively. To assess the quality of obturation at the Internal Resorptive Cavities (IRC), the teeth 

were radiographed in both buccolingual and mesiodistal orientations after obturation. To investigate the 

kind of material that filled the interior resorptive cavities under a stereomicroscope, the incisors were then 

sliced with a scalpel at the same levels as the preceding portion. 

Results: Obtura 3D (thermoplasticized gutta-percha) gave the best result, and in most of the specimens 

obturated with this technique, the IRC was filled mainly with gutta-percha. Statistical analysis of the data 

indicated that the difference between Group 3 and the other groups, Group 1 (lateral compaction) and 

Group 2 (Thermafil), was significant (p < 0.05). 

Conclusion: Thermoplasticized gutta percha (Obtura 3D) is the best obturating technique for internal 

resorptive cavities, as compared to the lateral compaction technique and Thermafil. Thermafil is better than 

the lateral compaction technique for obturating internal resorptive defects. Stereomicroscopic evaluation is 

a much better and more precise method to evaluate the quality and nature of filling material into the 

resorptive defect than the radiographic evaluation. 

Keywords: Internal resorptive cavities, cold lateral compaction, thermaplastized gutta percha technique, 

Thermafil 
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INTRODUCTION  

Resorption, according to the American Endodontic Society, is a disorder associated with a 

pathological or physiological process that causes the loss of bone, cementum, or dentin.1 

Resorption is the loss of dental hard tissue as a result of non-infectious damage brought on by 

osteoclastic cell activity.2,3 Depending on where they occur on the root surface, root resorptions 

are classified as internal or external. A clinical disorder known as internal root resorption is 

defined by the progressive loss of dentin along the root canal walls, usually as a result of trauma 

or persistent infection.4,5 Histological investigations have revealed variable incidence rates ranging 

from 0.01% to 55%, depending on the inflammatory state of the pulp, even though internal root 

resorption is rarely seen in clinical settings.6 A dimensionally stable and biologically acceptable 

substance must completely obliterate the root canal space for root canal treatment to be 

successful.7,8 A crucial step in a successful course of treatment for internal resorption is 

hermetically filling the root canal.9 However, doctors have a hurdle because of the resorption 

cavities' uneven form. Therefore, ex vivo study designs have been used to assess the effectiveness 

of different methods and materials in sealing internal root resorption voids. In order to stop apical 

and coronal leakage, the main goal of root canal therapy is to create a hermetic seal. Even though 

there have been many different approaches over the years, each has pros and cons of its own. The 

cold lateral condensation method is one popular approach that works well for a variety of 

therapeutic circumstances. Using this method, a master gutta-percha cone that matches the canal 

preparation is placed first, followed by auxiliary cones to fill in the spaces between the dentin 

walls and the gutta-percha. However, it could not be as effective as other technologies at filling in 

the canal's flaws and does not produce a consistent filling.9 The thermoplastic injection technique 

was first presented by Michanowicz and Czonstkowsky in 1984. This method involves heating 

and softening the gutta-percha before inserting it into the root canal with pressure using specific 

tools. According to reports, injectable gutta-percha can successfully fill anatomical variances like 

branching foramina, C-shaped canals, lateral canals, internal resorption, and intracanal defects. 10 

has shown that when it comes to creating three-dimensional canal filling, the thermoplastic 

injection method works noticeably better than cold lateral condensation.11–13 

 

MATERIALS AND METHOD  

A total of 50 single-rooted human teeth, extracted for reasons such as caries or periodontal issues, 

were selected for the study. The inclusion criteria included teeth with single and straight root 

canals.  

Teeth exhibiting complete root development without fractures, cracks, resorption, or anatomical 

variations were chosen after examination under x25 magnification.  

To prepare the specimens, the crowns of each tooth were removed using a diamond bur, resulting 

in a standardized root length of 12 mm. The teeth were mounted on acrylic blocks (Figure 1). 
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 In the next step, the specimens were 

bisected in the mesiodistal 

direction using a diamond disc 

(Buehler Diamond Cut- Off Wheels 

114243; Buehler, Lake Bluff, IL) 

attached to a chainsaw (IsoMet Low-

Speed Saw; Buehler) with water 

cooling. Metal discs, measuring 2 mm in 

width and 2 mm in height, were placed in the 

middle third of the root length in both 

segments of the tooth. These discs were securely fixed with the aid of a gingival barrier (Opaldam 

Green Gingival Barrier, Ultradent, India), and tightness was ensured (Figure 2). 

 

 

 

 

 

 

 

 

 

 

The demineralization 

protocol for creating the 

resorption cavity spanned 11 days. 

Figure 1. Samples preparation 

Figure 2. Preparation of resorption cavities 
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The protocol involved three steps: first, the application of a 5% nitric acid solution for 12 

hours; second, the exposure to an 8% sodium hypochlorite (NaOCl) solution for 10 minutes; 

and finally, another 12-hour application of a 5% nitric acid solution14. Distilled water was 

used for rinsing between each solution, and throughout the entire duration, the samples were 

stored at a temperature of -1 °C (+/-3 °C) (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 After this period, the metal rings were 

removed from the root surface, and 

any residues were thoroughly 

cleaned. Liquid adhesive was applied to the acrylic surfaces, allowing the parts to be assembled 

in such a way that the resorption areas on both root surfaces were opposite each other. This 

prepared the samples for root canal preparation. 

The working length of the root canals was determined by using a no. 15 K-file (Dentsply 

Meaillefer), and 0.5 mm was subtracted from the length visible at the apical foramen. For cleaning 

and shaping the root canals, rotary nickel-titanium instruments (ProTaper, Dentsply Maillefer) 

were employed, with an X2 file attached to a torque-controlled reduction handpiece (X-Smart, 

Dentsply Maillefer). Irrigation was performed between each instrument using 2.5 mL of 2.5% 

NaOCl. Following the completion of the preparation, the root canals were rinsed with 5 mL of 

2.5% NaOCl for 1 minute. 

The teeth were radiographed in buccolingual and mesiodistal directions to assess the internal 

resorptive cavities (Figure 4). 

 

 

 

 

 

Figure 3. Resorption cavities 

Figure 4. Radiograph showing  

resorptive cavities  
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 The samples were randomly divided into 3 groups, with 10 samples in each group (Table 1). In 

all groups, AH Plus Bioceramic was used as the root canal sealer. 

 

 

 

 

 

 

 

The Obtura III Max System (Obtura Sparton, Fenton, Missouri, USA) was used for the 

thermoplastic injection technique. All the teeth were kept for 7 days to ensure the setting of the 

sealer and were then radiographed in buccolingual and mesiodistal directions to evaluate the 

quality of the obturation obtained at the level of internal resorptive cavities. 

Radiographic Evaluation (Fig. 3): Taking into consideration the quality of obturation of 

internal resorption cavities, the specimens were grouped as follows: 

a) Total obturation: The IRC was obturated completely in the buccolingual as well as in the 

mesiodistal radiographs. Empty spaces were not evident in the filling mass or between the gutta-

percha and the dentin walls. 

  

b) Partial Obturation: The obturated IRC showed empty spaces in the mass of the filling 

material or between the gutta-percha and the dentin walls in buccolingual and/or mesiodistal 

radiographs. Data were analyzed statistically using Fisher's exact probability test. 

Stereomicroscopic Evaluation (Fig. 4): Following radiographic assessment, the teeth were 

sectioned with a sharp scalpel blade at the level of the previous cut, 7 mm from the apex. Paired 

root sections were examined under a stereomicroscope (X20). In both sections, the nature of the 

filling material predominant at the lRC was recorded, and specimens were grouped as follows: 

 

Group of the Study 

 Obturation technique 

Group 1 Cold Lateral Condensation 

Group 2 Thermafil 

Group 3 Thermoplastic Injection 

Technique (Obtura III Max) 

Group 1 

 

Group 3 Group 2 
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Type I: The predominant filling material was sealer. 

Type II: The predominant filling material was gutta-percha. 

Type III: The same amount of sealer and gutta-percha was observed. 

 

   Group 1            Group 2            Group 3 

STATISTICAL ANALYSIS 

Statistical analyses were performed using the Kruskal-Wallis ANOVA test. p-value below 

0.05 was considered statistically significant. 

RESULTS 

The radiographic and stereomicroscopic results obtained are summarized in Tables 1 & 2, 

respectively. The best results were obtained by the injectable thermoplasticized gutta-percha 

technique, i.e., Group 3. Statistical analysis of the radiographic data indicated that the 

differences were significant between group 3 and the other groups, i.e., groups 1 and 2 (p < 

0.05), while no statistically significant differences were observed among groups 1 and 2 (p 

> 0.05). 

Statistical analysis of the stereomicroscopic data showed significant differences between all 

three groups, 1, 2, and 3. 

 

Table I: Radiographic evaluation of the quality of obturation of simulated internal 

resorptive cavities. 

Groups No. of samples Total Obturations Partial 

Obturations 

I 10 3 7 

II 10 4 6 

III 10 8 2 

 

 

Table II: Stereomicroscopic evaluation of the nature of predominant filling 

material in the simulated internal resorption cavities. 

 No. of samples Type 1 Type 2 Type 3 

Group 1 10 8 0 3 

Group 2 10 2 2 5 

Group 3 10 0 8 2 
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DISCUSSION 

It is clinically significant to look for a permanent filler material and method to obturate the 

resorbed area because the full extent of the resorptive defect is not always obvious on 

radiography.15 

Being the teeth and regions where internal resorption is most commonly observed, maxillary 

central incisors with simulated internal resorptive cavities in the middle third of the roots 

were employed in this study15, 16 

Under the findings obtained in the present study, the lowest frequency of total obturation of 

the IRC was observed when the lateral compaction technique was used. Moreover, when 

total obturation of the IRC was achieved in this group, it consisted mainly of sealer. These 

results corroborated the findings of previous reports.17-18 

According to several publications, since some sealers may shrink or dissolve, the root canal 

obturation should contain less sealer and more gutta-percha.19, 20 Filling root canals with 

perforating resorption lacunas is a special case of this. 

The current investigation did not confirm Weine's findings that gutta-percha compactors 

provide a thick fill of the resorptive defect when used clinically. As this study suggests, the 

filling abnormalities may be more noticeable in the mesiodistal direction, but it is crucial to 

remember that the radiographic examination in the clinical situation is restricted to the 

buccolingual direction. The buccolingual view of six of the thirty teeth analyzed in this study 

revealed radiographically complete obturation of the IRC, whereas voids were seen in the 

mesiodistal view. Thermafil produced results that were comparable to those of the hybrid 

approach, which combines thermomechanical and lateral compaction of the gutta-percha.21 

Thermafil's gutta-percha effectively eliminates root canal abnormalities, according to 

Gutmann et al.22 Nevertheless, this finding about the obturation of internal resorptive 

cavities was not validated in our investigation. 

The Obtura gun produced the best results. Out of the ten incisors that were obturated in this 

manner, eight had gutta-percha as the primary filling material and eight had the IRC 

obturated. In light of these findings, Torabinejad et al. 17 found that gutta-percha that had 

been injection-moulded and thermoplasticized suited the canal walls precisely.  

When the Obtura procedure is used in conjunction with vertical compaction for the 

obturation of root canals with internal resorption, both Stamos & Stamos23 and Wilson & 

Barnes24   have demonstrated good radiography results.  

CONCLUSION  

When it came to obturating internal resorption cavities, Obtura III outperformed Thermafil 

and lateral condensation. As a result, the latter approach is recommended for obturating 

internal resorption cavity abnormalities in clinical practice. 
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