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Introduction

The obturation of root canal system needs a lot of 
attention.1 Many failures in root canal treatment in 
long term are related to incomplete obturation.2 A 
good filling should be perfectly dense and creates a 
complete seal in all three dimensions of the root 
canal.3 
Root canal obturation should be ended to the apical 
constriction.4,5 Many obturation techniques and 

equipments are presented so far to enhance and im-
prove the quality of root canal seal. These include 
cold lateral condensation6, vertical condensation7, 
obtura II8, System B9, Ultrafill10, Thermafill11, 
Sucessfill12, Simplifill 13, thermomechanical conden-
sation 14, and chloroform dip technique15. Lateral 
condensation technique is one of the most common 
methods of root canal obturation. In conventional 
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Background: The final objective of root canal therapy is to create a hermetic seal along the 
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introduced. The purpose of this study was to compare the apical microleakage in a new ob-
turation technique (true-tug-back) with two other obturation techniques (lateral condensa-
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obturated with lateral condensation technique and second group with chloroform dip tech-
nique and the third group with true-tug-back technique. Six teeth were used as control 
group. The teeth were placed in incubator at 100% humidity and 37°c for three days. The 
roots of the teeth were coated with two layers of nail varnish except for the apical 2 millime-
ter. Teeth were placed in Methylene blue 2% for one week. The teeth were sectioned verti-
cally and the depth of maximum dye penetration for each tooth was recorded by stereomi-
croscope. Data were analyzed using ANOVA and Dunkan test. 
Results: The mean liner dye penetration differences between lateral condensation group 
(6.88 ± 4.06 mm) and chloroform dip technique group (7.16 ± 3.37 mm) were not statistical-
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obturation methods, the tug-back in the gutta-percha 
master cone is recommended in order to create and 
maintain the apical seal.16,17 Tug-back is the slight 
back-pull or resistance to dislodgement of the gutta-
percha master cone that is felt when it is removed 
from the canal. If coming from the apical third, this 
tug-back would be an indication of good fit.18 Al-
though tug-back is necessary to obturate the root 
canal, in some cases there are possibility of errors to 
fit the gutta-percha master cone into the 1 to 3 mm 
end of the root canal. These include; (i) in apexifica-
tion cases that have large diameter at the end of the 
canal (Blunder Buss); (ii) in recently completed 
tooth apex (young teeth) the shape of canal in trans-
verse plan is oval, so the fitting of gutta-percha mas-
ter cone in the apical portion of the canal is only on 
two plan: (iii) despite canal preparation, there are 
some irregularities in the inner surface of the root. 
The gutta-percha master cone cannot fit in to these 
irregularities.  

Chloroform dip technique is one of the methods 
to increase adaptation of gutta-percha master cone at 
the end of root canal. In this technique, the terminal 
3 mm of gutta-percha master cone is placed in chlo-
roform for 1 second and then compressed in to the 
canal. Then after 25 seconds it is emitted, covered 
with sealer and replaced into the root canal. Finally, 
the root canal is obturated using lateral condensation 
technique.19 Chloroform dip technique disadvan-
tages include (i) irritating periapical tissue by chlo-
roform20 (ii) Chloroform affected gutta-percha to 
contract due to evaporation of excess chloroform 
(iii) disruption in adaptation of gutta-percha master 
cone as a result of emitting and again replacing 
gutta-percha into the root canal. 

True-tug-back technique is a new described obtu-
ration method in which the heat is used instead of 
chloroform to make the end of the gutta-percha master 
cone soft. Therefore it does not have the disadvan-
tages of chloroform dip technique. In this method, the 
gutta-percha master cone is selected so as to enter the 
root canal at the working length and not having pri-
mary adaptation (tug-back) at apical portion of root 
canal. Root canal is covered with sealer.  The tip of a 
burnisher is heated until it turns red. The end of the 
gutta-percha master cone is held within one millimetre 
of the heated burnisher’s tip for a second (Figure 1). 
Then immediately the gutta-percha master cone is in-
terned into the canal so as its end which has become 
soft by heat is compressed in to the end of the canal 
(Figure 2). The rest of the canal is obturated using 
lateral condensation technique.  

The purpose of this study was to compare the apical 
microleakage in a new obturation technique (true-
tug-back) with lateral condensation and chloroform 
dip techniques. 

 

 
 

Figure 1. The end of the gutta-percha master cone is 
held within one millimetre of the heated burnisher’s tip 
for a second. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The heated gutta-percha master cone is interned 
and compressed in to the canal. 

Materials and Methods 
In this in vitro study, 102 single canal teeth were 
selected. The following inclusion criteria were ap-
plied to select the teeth: not having extensive root 
caries, calcification, internal resorption, severe cur-
vature, open apex and having the first file at least 
equal to file number 20. The teeth were placed in 
5.25% sodium hypochlorite solution, and then the 
soft periodontal tissues on the root surface were re-
moved by periodontal curette and the teeth were 
kept in the normal saline. To ensure teeth having the 
entry requirement to the study, the initial radio-
graphs were taken. The teeth crown were cut by  
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diamond disk (D&Z, Germany); to measure the 
working length, first the file #15 (MANI, Japan) 
was placed within the canal to the extent that the file 
tip was visible from the end of the apex. Then the 
working length was determined as one millimetre 
shorter than this size. Using the step-back technique, 
root canal prepared to the master apical file #40 and 
flared to the file #80. Gates Glidden #1, 2, and 3 
(MANI, Japan) were used for coronal enlargement. 
File #10 was used as apical patency file. Sodium 
hypochlorite 2.5% was used as irrigation during 
each file exchange. Then the root canals were dried 
using paper point (Aria, Iran). Teeth were randomly 
divided into three experimental groups of 32 and 
two positive and negative control groups of 3. 

Group one: including 32 teeth, gutta-percha mas-
ter cone (DiaDent, Korea) with tug-back was se-
lected. After that the canals were obturated by lat-
eral condensation technique and AH26 sealer (De 
Trey, Konstant, Germany). Tug-back in gutta-
percha master cone was confirmed by tactile sense. 
The length of gutta-percha master cone was con-
firmed by direct observation and radiography. 

Group two: including 32 teeth, the gutta-percha 
master cone with its length 1 to 1.5 mm shorter than 
the working length was selected. Terminal 1-3 mm 
of the gutta-percha master cone was placed in chlo-
roform for 1 second and then compressed into the 
canal. After 25 seconds the gutta-percha master cone 
was removed, covered with sealer and was placed 
back in the canal again. Then obturation was con-
tinued using lateral condensation technique. 

Group three: including 32 teeth; gutta-percha 
master cone was selected either without a tug-back 
or a poor tug-back. It was covered with sealer, and 
then the end of the gutta-percha master cone was 
held within one millimetre of the tip of a heated 
DFO 22 burnisher (Aesculap, USA) for a second 
and finally was compressed into the canal that al-
ready was covered with sealer. Then obturation was 
continued using lateral condensation technique .The 

final radiographs of each sample were taken to as-
sess the obturation of the canals. 

Gutta-percha was removed from 2 mm coronal 
portion of the canal by heat carrier and temporary 
filling material (Coltene, Switzerland) was placed 
inside the cavity. Teeth were kept in the incubator at 
100% humidity and 37°C for 3 days to set the sealer. 

Then in the three experimental groups and posi-
tive control group the root surfaces were coated by 
two layers of nail polish and a wax layer, except 
from 2 mm of the apex. In negative control group 
the whole root surfaces were coated by two layers of 
nail polish and a wax layer. In positive and negative 
control groups the root canals were not filled by 
gutta-percha. All teeth were immerse in methylene 
blue 2% and kept in incubator at 37 °C for a week. 
Then the teeth were cut into two pieces by diamond 
disk (D&Z, Germany) in buccolingual direction. 
Stereomicroscope with 8 initial magnifications was 
used to measure the longitudinal penetration of me-
thylene blue into the root canal. The length of dye 
penetration was measured in millimetre by two peo-
ple who did not know the groups. The average was 
recorded. Data were analyzed using ANOVA and 
Duncan tests.  

Results 
In all samples tested there were varying degrees of 
dye penetration. In most cases, the dye penetration 
was created between the sealer and the root canal 
dentin wall. The mean and standard deviation of 
dye penetration in the three experimental groups 
are shown in Table 1. There were significant dif-
ferences between the true-tug-back group and two 
other groups (P<0.001). The difference between 
the lateral condensation group and the chloroform 
dip technique group was not significant (P=0.719). 
In the positive control group, there was dye pene-
tration throughout the whole root canal. In the 
negative control group, no dye penetration was 
found into the root canal. 

 
Table 1: The mean and standard deviation (SD) of dye penetration in three experimental groups (mm) 
 

Groups Number        Mean   SD Minimum Maximum 

Lateral Condensation 32         6.88 4.067     1.55 9.53 

Chloroform Dip Technique 32         7.16 3.360     3.35 10.87 

True Tug Back 32         3.15 0.523     2.25 4.10 
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Discussion 
Almost 60 percent of endodontics failure is due to 
incomplete obturation.21 Many endodontic studies 
are on equipment, materials and methods which can 
improve the seal of root canal.22 Some methods such 
as dye penetration23, radioisotopes24, bacterial pene-
tration25, fluid infiltration26, electrochemical27, to-
mography28, autoradiography29 and electron micros-
copy30 are used for microleakage study and evaluate 
the quality of root canal sealing. In this study, dye 
penetration method was used. Although some re-
searchers believe that the dye’s particle size or 
emulsion of the coloured solutions used are much 
smaller than the size of microorganisms or their 
products, and this may show a higher amount of 
leakage compare to the one shown in the clinical 
conditions, Torabinejad et al.31 believe that when a 
filler material does not let the passage of dye small 
molecules, this can also prevent the larger mole-
cules such as bacteria and their products to perme-
ate. Kucakayi et al.32 determined using centrifuge 
does not have any effect in dye penetration into the 
root canal. In our study centrifuge was not used. 
During the root canal obturation, the gutta-percha 
master cone should fit in to the 1 to 3 mm end of the 
canal walls. This adaptation creates a slight back-
pull or resistance that is felt when removing the gut-
ta-percha master cone from the canal which is called 
“tug-back”. Allison et al.33 studied the effect of the 
gutta-percha master cone fitness on the canal apical 
seal. In their study, the presence or absence of the 
tug-back had no effect on the apical seal. This result 
may be due to not use of patency file in their study. 
If patency file is not used, the apical preparation is 
in form of apical stop. Saatchi et al.34 showed that 
tug-back is effective on enhancing of the apical seal, 
noting that, in this research patency file was used. 

It is expressed that chloroform dip technique is 
one of the methods to improve master cone adapta-
tion and increase the apical seal. Smith et al.15 con-
cluded that the chloroform dip technique does not 
affect the quality of apical seal. Yanicich et al.35 
compared apical seal in lateral condensation tech-
nique, chloroform dip technique and eucalyptol dip 
technique. They did not find any significant differ-
ence between the groups. In their study as well as 
our study, the poor results obtained in sealing ability 
of chloroform dip technique could be due to con-
traction of gutta-percha after the chloroform evapo-
rated. Kerezoudis et al.36 suggested using the heat, 
to improve the gutta-percha master cone fitness into 

the end of root canal. In their method the tip of gut-
ta-percha master cone was connected to the tip of a 
heated metal spatula before placing into the root 
canal. Thus, the tip of gutta-percha master cone sof-
tens by heat. The drawback of this method is in 
connecting the tip of gutta-percha to the heated 
spatula. Direct contact of the gutta-percha with hot 
spatula produces very high and uncontrolled heat to 
the tip of gutta-percha. It can change the structure of 
gutta-percha from the beta phase to amorphous 
phase which is irreversible. The true-tug-back tech-
nique has the following advantages: 

1) This method does not require sophisticated 
equipment and is easy to use. 

2) Since in this method the gutta-percha is not 
directly heated but held within one millimetre 
to the tip of a heated burnisher  for a second, 
therefore the heat into the gutta-percha is con-
trolled 

3) In this way, only the terminal 1 to 2 mm of 
the gutta-percha is softened by the heat, so 
the main part of the gutta-percha remains 
hard and therefore the softened end of gutta-
percha can be compressed well in to the end 
of root canal. 

4) Unlike chloroform dip techniques, in this 
method, there is no need for the gutta-percha 
master cone to be removed after placing it in-
side the root canal so adaptation of gutta-
percha into the end of the canal will not be af-
fected.  

5) In cases where spreader may not initially en-
ter the canal properly, such as severed curved 
root canals or long canals with a low degree 
of tapering, this method can have better re-
sults. 

Based on the results of this study, it is concluded 
that the true-tug-back technique could improve the 
apical seal of the root canal. Further studies are re-
quired to confirm these findings. 
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