
 

 

Comparative Study between Thermafil, Soft Core 

Regular and Low Heat Systems 

(An invitro study) 

 

A thesis Submitted to the Faculty of Oral and Dental Medicine, 

Cairo University, in partial fulfillment of the requirements for 

Master Degree in Endodontics 

 

Presented by 

Rasha Mohamed Youssri Ahmed ElRakhawi 

B.D.S (2004) 

Cairo University 

 

 

 

Faculty of Oral and Dental Medicine 

Cairo University  

2011 

 

 



 

Supervisors 

 

 

 

Prof. Dr. Medhat Abdel Rahman Kataia 

Professor of Endodontics 

Faculty of Oral and Dental Medicine  

Cairo University 

 

 

 

Dr. Reham Mohamed Saeed Seyam 

Lecturer of Endodontics 

 Faculty of Oral and Dental Medicine  

 Cairo University 
 

 

 

 



 

 
  



 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgments 

 First and foremost, I feel always deeply indebted to 

ALLAH, the Most Gracious and the Most Merciful. 

 I would like to express my sincere gratitude to Prof. Dr. 

Medhat Abdel Rahman Kataia, Professor of Endodontics, 

Faculty of Dentistry, Cairo University, the principal supervisor 

of this thesis, for his scientific guidance and parental care. 

 My deepest gratitude and cardinal appreciation go to      

Dr. Reham Mohamed Saeed, Lecturer of Endodontics, Faculty 

of Dentistry, Cairo University, who kindly supervised and 

motivated the performance of this work, for her kind guidance 

and constant encouragement throughout this work.  

        I am also indebted to Dr. Rabab Tawfik Sadek, Assistant 

Professor of Oral Pathology, Faculty of Dentistry, Cairo 

University, for her sincere effort during the experimental work 

which allowed me to accomplish the present work. 

I am very grateful to all my staff members and my 

colleagues in the Department of Endodontics, Faculty of 

Dentistry, Cairo University, for their support throughout the 

course of the work. 

Finally, I am most grateful to my family for their patience 

and everlasting support.  

 

 



Table of contents 

 

V 

 

Table of Contents 
 

Page no. 

  

 

List of Tables ................................................................................................. VI 

List of Figures ............................................................................................ VIII 

Introduction ..................................................................................................... 3 

Review of Literature ........................................................................................ 5 

I-Evaluation of microleakage of core carrier obturating materials: ............................................. 6 

1-Effect of different core carrier obturating materials on microleakage: .................................. 7 

2-Effect of irrigant type on microleakage: .............................................................................. 21 

II-Evaluation of adaptability of core carrier obturating materials: ............................................ 28 

Aim of the Study ............................................................................................ 37 

Materials and Methods ................................................................................. 38 

Results ........................................................................................................... 67 

Discussion ..................................................................................................... 97 

Summary and Conclusions.......................................................................... 111 

Recommendations ....................................................................................... 113 

References ................................................................................................... 114 



List of Tables 

VI 

 

List of Tables 
 

 

Table no.               Page no. 

Table 1. The mean microleakage values and standard deviation 

for the three obturating material groups at 1 week 

measurement: .............................................................................. 68 

Table 2. The mean microleakage values and standard deviation 

for the three obturating material groups at 1 month 

measurement: .............................................................................. 70 

Table 3. The mean microleakage values and standard deviation 

for the three obturating material groups comparing one 

week to month:............................................................................ 72 

Table 4. The mean microleakage values and standard deviation 

comparing NaOCl and Chlorhexidine in each obturating 

material at one week: .................................................................. 74 

Table 5. The mean microleakage values and standard deviation 

comparing NaOCl and Chlorhexidine in each obturating 

material at one month: ................................................................ 76 

Table 6. Mean value and standard deviation of percentage of 

gutta percha cross sectional area in Thermafil in the 

apical, middle, and coronal sections of root: .............................. 86 

 



List of Tables 

VII 

 

 

Table no.               Page no. 

Table 7. Mean value and standard deviation of percentage of 

gutta percha cross sectional area in Soft Core Regular 

in the apical, middle, and coronal sections of root: .................... 88 

Table 8.  Mean value and standard deviation of percentage of 

gutta percha cross sectional area in Soft Core low heat 

in the apical, middle, and coronal sections of root: .................... 90 

Table 9. Mean value and standard deviation of percentage of 

gutta percha cross sectional area in three obturating 

materials in apical third of root: ................................................. 92 

Table 10. Mean value and standard deviation of percentage of 

gutta percha cross sectional area in three obturating 

materials in middle third of root: ................................................ 94 

Table 11. Mean value and standard deviation of percentage of 

gutta percha cross sectional area in three obturating 

materials in coronal third of root: ............................................... 96 



List of Figures 

VIII 

 

List of Figures 
 

Figure no.               Page no. 

Figure 1:      A Photograph showing Thermafil obturator’s kit size 

#45 ......................................................................................... 39 

Figure 2:        A photograph showing Soft Core Regular obturator’s 

kit. .......................................................................................... 39 

Figure 3:        A photograph showing Soft Core low heat obturator’s 

kit. .......................................................................................... 40 

Figure 4:       A photograph showing AH Plus sealer. .................................. 40 

Figure 5:        A photograph showing 2% chlorohexidine Gluconate  

irrigating solution. ................................................................. 40 

Figure 6:        A photograph showing some specimens after being 

disinfected, decoronated, and length standardized. ............... 42 

Figure 7:        A diagram showing the experimental groups. ....................... 45 

Figure 8:       A photograph showing a size verifier #45 placed 

inside root canal. .................................................................... 49 

Figure 9:       A photograph showing Therma Prep oven. ............................ 49 

Figure 10:      A photograph showing a Soft Core obturator placed 

in the  oven. ........................................................................... 50 

 



List of Figures 

IX 

 

Figure no.               Page no. 

Figure 11:       A photograph showing the obturator during the 

heating cycle showing visual light indicator. ........................ 50 

Figure 12:       A photograph showing an obturator inserted in root 

canal after heating. ................................................................. 51 

Figure 13:       A diagram showing the fluid filtration apparatus. ................ 54 

Figure 14:       A photograph showing the fluid filtration apparatus. ........... 54 

Figure 15:       A photograph showing the oxygen regulator adjusted 

at 10 psi. ................................................................................. 55 

Figure 16:      A photograph showing the pressure reservoir. ...................... 55 

Figure 17:      A photograph showing the micropipette. ............................... 56 

Figure 18:      A photograph showing the T-shaped junction. ...................... 56 

Figure 19:       A photograph showing: A: the plastic syringe, B: the      

controlling screw, and C: the T junction. .............................. 57 

Figure 20:      A photograph showing the controlling valve. ........................ 57 

Figure 21:    A photograph showing the connector to which the 

specimen with the silicone tube was attached. ...................... 58 

Figure 22:      A photograph showing: root (A) attached to a silicone 

tube (B) and fixed to the connector (C). ................................ 58 

 



List of Figures 

X 

 

Figure no.               Page no. 

Figure 23:  A photograph showing the air bubble inside the 

micropipette which is suspended onto a mm ruler. ............... 60 

Figure 24:     A photograph showing marks done on the acrylic 

blocks before sectioning. ....................................................... 63 

Figure 25:      A photograph showing three cross sections of root 

inside acrylic blocks after sectioning. ................................... 63 

Figure 26:  A photograph showing a root section inside acrylic 

resin having distinctive marks which indicated the 

specimen number and the coronal surface. ........................... 64 

Figure 27:  A photograph of the stereomicroscope with the 

digital camera. ....................................................................... 64 

Figure 28:  Photograph showing: A: cross section of gutta percha 

before analysis. B: A cross section of gutta percha 

after analysis .......................................................................... 65 

Figure 29:  A bar chart representing the mean leakage values of 

Thermafil, Soft Core regular, and Soft Core low heat 

groups at 1 week. ................................................................... 68 

Figure 30:  A bar chart representing the mean leakage values of 

Thermafil, Soft Core regular and Soft Core low heat 

groups at 1 month. ................................................................. 70 

 



List of Figures 

XI 

 

Figure no.               Page no. 

Figure 31:  A bar chart representing the mean leakage values of 

Thermafil, Soft Core Regular, and Soft Core low heat 

groups comparing 1 week and 1 month. ................................ 72 

Figure 32:  A bar chart representing the mean leakage values of 

NaOCl and Chlorhexidine in three obturating 

materials at one week. ........................................................... 74 

Figure 33:  A bar chart representing the mean leakage values of 

NaOCl and Chlorhexidine in three obturating 

materials at one month. .......................................................... 76 

Figure 34:  Photograph showing a coronal cross section of 

Thermafil: .............................................................................. 78 

Figure 35:  Photograph showing a middle cross section of 

Thermafil: .............................................................................. 78 

Figure 36:  Photograph showing an apical cross section of 

Thermafil: .............................................................................. 79 

Figure 37:  Photograph showing a coronal cross section of Soft 

Core Regular: ......................................................................... 80 

Figure 38:      Photograph showing a middle cross section of Soft 

Core Regular: ......................................................................... 80 

 

 



List of Figures 

XII 

 

Figure no.               Page no. 

Figure 39:  Photograph showing an apical cross section of Soft 

Core Regular: ......................................................................... 81 

Figure 40:  Photograph showing a coronal cross section of Soft 

Core low heat: ........................................................................ 82 

Figure 41:  Photograph showing a middle cross section of Soft 

Core low heat: ........................................................................ 82 

Figure 42:  Photograph showing an apical cross section of Soft 

Core low heat: ........................................................................ 83 

Figure 43:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in the three levels 

of root in each obturating material. ....................................... 84 

Figure 44:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in the three 

obturating materials at each level of root. ............................. 84 

Figure 45:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in apical, middle, 

and coronal thirds of root in Thermafil. ................................ 86 

Figure 46:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in apical, middle, 

and coronal thirds of root in Soft Core Regular. ................... 88 

 



List of Figures 

XIII 

 

Figure no.               Page no. 

Figure 47:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in apical, middle, 

and coronal thirds of root in Soft Core low heat. .................. 90 

Figure 48:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in apical third of 

root in three obturating materials. ......................................... 92 

Figure 49:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in middle third of 

root in three obturating materials. ......................................... 94 

Figure 50:  A bar chart representing the mean percentage values 

of gutta percha cross sectional area in coronal third of 

root in three obturating material. ........................................... 96 



Introduction 
 

1 

 

Abstract 

The aim of this study was to compare the apical microleakage of three 

gutta percha filling materials: Thermafil, Soft Core Regular, and Soft Core 

low heat obturators using fluid filtration technique, also to compare the 

effect of two irrigants: Sodium Hypochlorite and Chlorhexidine Gluconate 

on the apical microleakage at two different time periods, and finally to 

compare the percentage of gutta percha filled area in cross sections of root 

canals in the three obturating techniques, at three different levels of root. 

Seventy two extracted human single rooted teeth were instrumented till #45 

master apical file. Thirty six teeth were irrigated with 2.5% sodium 

hypochlorite, and the other thirty six with 2% Chlorhexidine Gluconate. 

They were subdivided into three subgroups which were obturated with either 

Thermafil, Soft Core Regular, and Soft Core low heat. Fluid filtration 

technique was performed after one week from obturation and then after one 

month for each specimen to measure the microleakage. After this, roots were 

sectioned at 4, 8, and 12 mm from root apex. Each section was analyzed 

under a stereomicroscope and the percentage of gutta percha filled area was 

measured using ImageJ software program. Results were compared using 

Analysis of variance and Duncan’s test. Results of microleakage showed that 

Soft Core low heat had least leakage values at one week, while no 

statistically significant difference was found between the three obturating 

techniques at one month. There was no significant difference between the 

two irrigants in the three techniques at the two time periods. For the 

adaptation evaluation, when comparing the three root levels, there were no 

statistically significant differences among the three levels in Thermafil. In 

Soft Core Regular, there was a statistically significant difference between 
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the coronal and middle thirds. In Soft Core low heat, there was a statistically 

significant difference between the middle third and both the coronal and 

apical thirds. While by comparing the three techniques, no significant 

difference was found between the three techniques at apical and coronal 

levels. While at the middle level, there was a significant difference between 

Thermafil and both Soft Core Regular and Soft Core low heat.  

 

Key words 

Obturation, Irrigation, Thermafil, Soft Core, Fluid filtration, 

Microleakage.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


