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ABSTRACT

Aim The aim of this study is to evaluate the post-operative pain 
after one week and the success rate of different endodontic 
obturation methods after one year follow-up. 
Materials and methods Forty teeth were selected and randomly 
assigned to 4 groups. In group A teeth were treated using warm 
vertical compaction with gutta-percha and zinc oxide eugenol 
sealer, in group B the single cone technique was performed 
in association with a bioceramic sealer, in group C obturation 
was performed with thermoplastic guttapercha injection with 
bioceramic sealer (bioconeless technique), in group D teeth were 
treated with thermoplasticized gutta-percha injection with zinc-
oxide-eugenol sealer (coneless technique). At the end of each 
procedure, a periapical radiograph was taken to assess the filling 
and a form was given to each patient to record analgesic intake.  
Results After 1 week, in group A the analgesic intake was 
3.1±1.9 and 10/10 patients referred pain to percussion; in group 
B the analgesic intake was 1±1.5; with 2/10 patients referring 
pain to percussion; in group C analgesic intake was 0.8±0.9 with 
1/10 patients having pain to percussion; in group D the analgesic 
intake was 3±1.2 with 9/10 patients with pain to percussion. The 
data reported a significantly higher value of analgesic intake for 
the warm vertical compaction technique versus the single cone 
(p<0.05) and bioconeless (p<0.05); moreover, the coneless 
technique was associated with significantly higher analgesic 
intake versus single cone (p<0.05) and bioconeless (p<0.05) 
techniques. At the 1 year follow up the success rate was 100% 
for all groups.
Conclusion The results of this study show less post-operative 
pain and less analgesic intake associated with bioceramic sealer 
compared to the zinc oxide eugenol-based sealer.
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INTRODUCTION 

Endodontic post-operative pain is an unpleasant 
sensation which may occur in a range of time that goes 
from a few hours to different days after root canal 
treatment. In the literature, the reported prevalence 
varies widely, from 1.9% to 82.9% (1, 2). Many factors 
can be involved in the occurrence of post-operative 
pain, such as the status of the pulp, the presence of pre-
operative pain, the number of appointments necessary 
to perform the root canal treatment, the number 
of root canals and the occurrence of mechanical, 
microbiological or chemical injuries to the peri-radicular 
tissues (i.e working length determination method, 
foramen enlargement, type of root canal sealer and 
obturation technique used) (3-5). 
The obturation technique and root canal sealer chosen 
can affect post-operative pain because the filling 
materials can come in contact with the peridontium 
through the apex or lateral canals, thus stimulating an 
inflammatory response. According to Ruparel et al. (6) 
“sealers can directly activate trigeminal nociceptors, 
leading to a robust release of CGRP (calcitonine gene 
related peptide), and may therefore lead to pain and 
neurogenic inflammation”.
Cold techniques, like lateral compaction or single cone, 
are associated with minimal material extrusion beyond 
the apex but poor adaptation to the canal walls (7).
Warm techniques, like warm vertical compaction or 
carrier-based obturation, are associated with better 
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adaptation to the canal walls; these technique can 
cause apical extrusion of sealer or filling material, that 
may be responsible for post-operative pain, especially 
when overfilling is preceded by overinstrumentation (8, 
9). 
Another warm technique exists, consisting in the 
obturation with an injection of thermoplasticized 
gutta-percha into the root canal system by means of 
a dedicated gutta-percha injector; it was described 
for the first time by Yee et al. in 1977 (10). Studies 
confirmed the effectiveness of this technique in filling 
the endodontic space (11, 12). Whereas result from 
laboratory studies have been encouraging, to date there 
is only limited data on clinical treatment outcomes in 
teeth filled with the thermoplastic injection of gutta-
percha. These studies have reported complete healing 
rates ranging from 93,1% to 100% after observation 
periods from 6 months to 3 years (13-15). Literature 
shows different advantages of the injection of 
thermoplasticized gutta-percha compared to the other 
techniques: the procedure is time saving, it guarantees 
a good filling and it allows to fill complex anatomies. 
The disadvantages of this technique are mainly the risk 
of overfilling or incomplete filling (13-18).
The sealers most commonly used in endodontics are: 
resin-based, zinc oxide eugenol and, more recently, 
calcium silicate-based. Zinc oxide eugenol sealer is 
used as standard sealer for warm vertical compaction 
procedure, while root canal sealers based on epoxy resin 
are frequently used as a comparison for other sealers 
because of their favorable physicochemical properties 
and high adaptability to root canal walls (19). On the 
other hand, calcium silicate-based sealers demonstrated 
excellent physical properties and a kind of bioactivity: 
when they are in contact with tissue fluids, they release 
calcium ions and produce calcium hydroxide and 
apatite on their surfaces, with the potential to create 
an interfacial layer between the sealer and the dentin 
walls (20-22).
In vitro studies show excellent results and emphasize the 
fact that new calcium silicate sealers  are indicated as the 
future of root canal obturation, compared to the resin-
based and zinc-oxide sealer, but in vivo studies do not 
show any advantages in term of success rate between 
the sealers (23, 24). Calcium silicate-based sealers were 
firstly introduced as materials to be used in a single cone 
filling technique. With the increasing request by the 
clinicians to use them in warm compaction techniques 
as well, some in vitro studies were led to show the 
possibility to use bioceramic sealers in association with 
thermoplasticized techniques in order to increase the 
sealer penetration in the dental tubules or decrease the 
micro-leakage. Surprisingly, at the moment, none of the 
study present in literature take into consideration the 
idea to utilize thermoplasticized guttapercha injection 
with bioceramic sealer.
The aims of this study are: 1) to assess the post-operative 

pain after one week and 30 days after the endodontic 
treatment of teeth filled with different techniques; 
and 2) to compare the one-year success rate between 
three different obturation techniques and two different 
sealers (considering as success the absence of swelling, 
pain to percussion, sinus tract and absence of lesions of 
endodontic origin in periapical X-rays). 
The null hypothesis was that there was no significant 
difference between the techniques used for root canal 
filling and that the sealers did not have a role. 

MATERIALS AND METHODS 

Patients 
Forty Caucasian subjects aged between 23 and 82 
years who required an endodontic treatment of one 
permanent single canal, in the maxilla or the mandible, 
due to irreversible pulpitis or deep decay, were enrolled 
in the study. Teeth that presented alterations of the 
anatomy or that were not restorable were excluded. 
Only one tooth for patient was considered for the study. 
Medical history was recorded before treatment: patients 
with a history of systemic diseases or with an overall 
poor prognosis for their treatment were not included.
Sensitivity tests, palpation, and percussion were 
performed for each tooth. One periapical Xray with 
phosphor plates (Dürr Dental SE, Bietigheim- Bissingen, 
Germany) was taken in order to obtain information 
about anatomy. The presence of periapical lesion 
excluded the tooth from the study. 
Informed consent to undergo the treatment and follow-
up and a second consent to participate in the study 
were obtained from all patients before starting the 
treatment. Endodontic therapy was performed using a 
standardized protocol that varied only in terms of the 
technique and sealer used for the obturation of the root 
canal. Two experienced endodontists performed the 
therapies.

Dental treatment 
Local anesthesia was administered, the teeth were 
isolated under a rubber dam, and the root canals 
were subjected to preflaring using K-file 10 (Dentsply 
Sirona, Ballaigues, Switzerland). The working length was 
assessed with the apex locator (DentalPort ZX, J. Morita 
MFG. CORP©, Kyoto, Japan). Protaper Gold rotary files 
(Dentsply Sirona, Ballaigues, Switzerland) from S1 to F2, 
and F3 when necessary, were used to shape the canal in 
a crown down approach 
During the shaping a 10% EDTA solution (Tubuliclean, 
Ogna lab, Muggiò, Italy) was used to rinse the root canal 
system. At the end of the shaping, the root canals were 
continuously irrigated with 5% sodium hypochlorite 
(Niclor 5-Dentale, Ogna lab, Muggiò, Italy) for 15 
minutes. Activation of irrigants was performed with 
an ultrasonic tip IrriSafe 25 (Acteon Group, Merignac, 
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France) at 3 mm from the working length, with cycles 
of 30 seconds activation followed by 30 seconds of 
continuous irrigation.
Canals were dried with sterile paper points and a 
randomization table was followed to assign the cases to 
one obturation group.
- Group A: Warm vertical compaction 
  A dedicated gutta-percha point comfort fit series 

(Dentsply Sirona, Ballaigues, Switzerland) was selected 
and shortened 0.5 mm from the working length. The 
zinc-oxide- eugenol-based sealer Pulp Canal SealerTM 
EWT (Kerr© Corporation, Orange, CA) was mixed 
according to the manufacturer’s instructions. A 
System B (Sybrondental, Orange, CA, USA) tip plugger 
Fine was selected and tried into the canal in order to 
penetrate into the root canal until 5 mm from the 
working length. The master cone was then coated 
with sealer and inserted into the canal. Afterwards, 
the plugger was activated at the temperature of 200° 
C and inserted into the canal until the rubber stopper 
reached the coronal reference point at 5 mm from 
working length.  The heat source was deactivated and 
the plugger was pushed in apical direction for 10 s. 
The power of the heat source was activated again 
for 1 s to separate the plugger from the compacted 
gutta-percha; then the plugger was extracted and a 
manual plugger was immediately inserted to pack the 
apical guttapercha. Back-filling was achieved by using 
SuperEndo beta (B&L Biotech, Gyeonggido, Korea). 
Then a Machtou plugger 2 (Dentsply Sirona, Ballaigues, 
Switzerland) was used to pack the guttapercha at the 
orifice level (Fig. 1).

- Group B: Single cone technique with bioceramic sealer
  A guttapercha point (Brasseler, Savannah, GA, USA) 

was fit into the root canal and shortened by 0,5 mm 
from the working length. The BC Sealer (Brasseler, 
Savannah, GA, USA) was first placed into the canal 
and injected with a dedicated tip; then the tip of the 
guttapercha point was covered by the sealer. The cone 
was slowly inserted into the canal at working length. 
The excess of guttapercha was removed from the canal 

with a heat source Downpack (Kerr© Corporation, 
Orange, CA, USA) then a Matchou plugger 2 (Dentsply 
Sirona, Ballaigues, Switzerland) was used to pack the 
guttapercha at the orifice level (Fig. 2).

- Group C: Thermoplastic injection with bioceramic 
sealer (bioconeless technique) 

  A small amount (2 mm) of bioceramic sealer 
(Brasseler, Savannah, GA, USA) was extruded from the 
syringe without the needle on a glass plate. A plastic 
Thermafil carrier #20 (Dentsply Sirona, Ballaigues, 
Switzerland) was used to carry the bioceramic sealer 
into the canal, 1 mm short to the working length, 
with an up and down and rotation movement of the 
carrier. The placement was considered ideal when the 
tip of the carrier was completely covered by the sealer. 
The second step was to inject the guttapercha with 
a dedicated injector (SuperEndo beta, B&L Biotech, 
Gyeonggido, Korea) containing a new gutta-percha 
cylinder (Brasseler, Savannah, GA, USA) and equipped 
with a gauge 23 needle. The needle was inserted from 
5 to 7 mm from the apex, in contact to the canal walls 
then, a soft erogation was performed in order to fill 
the entire canal. When the gutta-percha reached the 
pulp chamber, a gentle pressure of a Machtou plugger 
#2 was done in order to pack the gutta-percha inside 
the canal and to avoid surplus in the pulp chamber 
(Fig. 3).

- Group D: Thermoplasticized gutta-percha injection 
(coneless technique) 

  The sealer (Pulp Canal SealerTM EWT; Kerr© 
Corporation, Orange, CA) was mixed according to the 
manufacturer’s instructions and inserted in the canal 
with a paper point at working lengh, then a second 
paper point was utilized to eliminate the sealer excess.  
Then the obturation was carried out as described in 
group C (Fig. 4).

At the end of the obturation, a periapical radiograph 
was taken to assess the quality of the root canal filling 
(Fig. 5), and subsequently, the access cavity of each 
tooth was temporarily filled with cotton pellet and IRM 
(Dentsply Sirona, Ballaigues, Switzerland).

FIG. 1  Main steps of CWC technique. A) Starting point, canal irrigated and 
shaped. B) Cone fit. C) Cone placement with sealer. D) Last plugger pack the 
guttapercha 5 mm close to the apex. E) Backfilling.

FIG. 2 Main steps of single cone and bioceramic technique. A) Starting point, 
canal irrigated and shaped. B) Cone fit. C) Injection of bioceramic sealer. D) Cone 
insertion in the endodontic space. E) Elimination of the guttapercha in excess.
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patients had pain on percussion. 
For group D (coneless) the analgesic intake was 3 ± 1.2; 
after 1 week 9/10 patients had pain to percussion.
At 30 days no tooth was positive to percussion test. 
The data were analyzed with the software JMP to test 
the null hypothesis that the technique of filling did 
not influence the post-operative pain. The data were 
analyzed with Wilcoxon nonparametric test, with a 
p-value of 0.05. 
The data reported a significantly higher value of analgesic 
intake for group A (warm vertical compaction technique) 
versus group B (single cone with bioceramic sealer) 
(p<0.05)  and versus group C (bioconeless) (p<0.05). 
There was no significant difference between group 
A (warm vertical compaction) and group D (coneless) 
(p>0.05). Moreover, group D (coneless) was associated 
with a significantly higher amount of analgesic intake 
if compared with group B (single cone with bioceramic 
sealer) (p>0,05) and group C (bioconeless) (p<0.05). No 
significant difference was found among group A (warm 

Follow-up 
A form was prepared for each patient to record the 
analgesic intake after endodontic treatment. Patient 
were scheduled 1 week later. 
During the second appointment, patients brought back 
the form and a percussion test was done to evaluate 
the patient sensation after one week. In the same visit 
the coronal filling of the tooth was done. Another 
clinical control was done 30 days after the endodontic 
treatment, with a percussion test.  
A clinical follow up with percussion test and a 
radiographic follow-up were performed for each tooth 
at 12 months from the baseline. Data were recorded in a 
dedicated chart and updated at every follow-up. 
Two trained and calibrated examiners assigned a PAI 
score to each radiograph; in the case of disagreement, the 
highest score was retained. Following the assignment of 
a PAI score, the radiographs of each tooth were divided 
into two groups: absence of AP (score 1) or presence of 
AP (score 2–5). 
Treatment success was defined according to strict 
criteria as the absence of pain or clinical evidence 
of inflammation or swelling and by conventional 
radiographic measures of complete healing/continuous 
presence of a normal periodontal ligament space (PAI 
score < 2).
The percussion test with a mirror handle was performed 
at time 0, after one week and one year later. 

RESULTS

The collected data can be summarized as follows (Table 
1, 2, 3).
For group A (warm vertical compaction) the analgesic 
intake was 3.1 ± 1.9; after 1 week 10/10 patients referred 
pain to percussion.
For group B (single cone and bioceramic sealer), the 
analgesic intake was 1 ± 1.5; after 1 week 2/10 patients 
felt pain to percussion.
For group C (bioconeless) 0.8 ± 0.9 after 1 week 1/10 

FIG.3 Main steps of bioconeless technique. A) Starting point, canal irrigated 
and shaped. B) Bioceramic sealer placement with plastic carrier. C) 
Injection of guttapercha. D) Pushback sensation due to due apical complete 
filling. E) Total filling of the root canal system.

FIG. 4 Main steps of the coneless technique. A) Starting point, canal 
irrigated and shaped. B) ZOE sealer placement with paper point carrier. C) 
Injection of guttapercha. D) Pushback sensation due to due apical complete 
filling. E) Total filling of the root canal system.

FIG. 5 Postoperative xrays. A) Obturation with warm vertical compaction 
(group A), notice the very lateral canal in the apical third. B) Obturation 
with single cone and bioceramic (group B). C) Bioconeless obturation 
(group C), note in the apical third the presence of a lateral canal and a 
spit of the canal at the apex. D) Coneless obturation (group D), notice the 
presence of a lateral canal at the end of the medium third. 
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vertical compaction) and group D (coneless) (p>0.05). 
A similar situation was found while analyzing the pain 
to percussion after one week: the number of patients 
feeling pain was significantly higher in teeth belonging 
to group A (warm vertical compaction technique) 
with respect to group B (single cone with bioceramic 
sealer) (p<0.05) and to group C (bioconeless) (p<0.05). 
Similarly, teeth belonging to group D (coneless) were 
associated to a significantly higher pain to percussion 1 
week after the procedure than teeth belonging to group 
B (single cone with bioceramic sealer) (p<0.05) or group 
C (bioconeless) (p<0.05). No significant difference was 
recorded between group A and group D and between 
group B and group C, showing the correlation between 
pain perception and type of sealer used in the root canal 
filling. 
Two independent evaluators observed the X-rays 
to determine the success rate. The inter observer 
agreement was 100%, considering the fact that the 
sample consisted of teeth with a PAI index score = 1 
at baseline. After 1 year of follow up the cumulative 

Group A  
warm vertical 
compaction

Group B 
single cone and 

bioceramic

Group C
bioconeless 

Group D
coneless

Mean of analgesic intake + SD 3.1 ± 1.9 1 ± 1.5 0.8 ± 0.9 3 ± 1.2 

Patients with pain on 
percussion after one week

10/10 2/10 1/10 9/10

TABLE 3. Mean of 
analgesic intake 
and number of 
patients with pain on 
percussion after one 
week. 

TABLE 2 Results after the percussion test 1 week after the procedure. Group 
D (coneless) and group A (warm vertical compaction) showed significantly 
higher values of pain to percussion 1 week after treatment.

Level - Level Z p-value

Group D: 
coneless

Group C 
bioconeless

3.44353 0.0006*

Group D: 
coneless

Group B single 
cone and 
bioceramic

3.02279 0.0025*

Group D: 
coneless

Group A 
warm vertical 
Compaction

-0.5828 0.5828

Group C: 
bioconeless

Group B single 
cone and 
bioceramic

-0.9000 0.3681

Group B: single 
cone and 
bioceramic

Group A 
warm vertical 
compaction

-3.51454 0.0004*

Group C: 
bioconeless

Group A 
warm vertical 
compaction

-3.89896 <.0001*

success rate was 100%, the PAI index was invariate for 
all teeth, since it was 1 at baseline and 1 at the 1 year 
follow up. 
According to these findings, the null hypothesis was 
rejected, since there was a significant difference in the 
tested groups in terms of post-operative pain; moreover, 
the type of sealer significantly affected post-operative 
pain. The obturation technique seemed to have no 
effect on the outcome of the therapy.

DISCUSSION 

Post-operative pain in endodontics can be associated 
with sealer composition and root canal obturation 
methods, in fact the extrusion or the direct contact 
of gutta-percha or sealer can activate the local 
inflammatory response in the periapical tissues (25).
In this study the pain level was measured by analgesic 
intake during the first week after the treatment and 
percussion test at the first follow up. Some studies used 
the Huskisson VAS (26), with an evaluation period that 

TABLE 1 Analgesic intake after the therapy, split by technique and 
post-operative pain analysis. The warm vertical compaction and coneless 
techniques were associated to a significantly higher analgesic intake than 
the single cone (p=0.002) and bioconeless (p=0.001) techniques.

Level - Level Z p-value

Group D: 
coneless

Group C: 
bioconeless

3.24520 0.0012*

Group D: 
coneless

Group B: single 
cone and 
bioceramic

3.03494 0.0024*

Group D: 
coneless

Group A : 
warm vertical 
compaction

-0.15576 0.8762

Group C: 
bioconeless

Group B: single 
cone and 
bioceramic

-0.38212 0.7024

Group B: single 
cone and 
bioceramic

Group A : 
warm vertical 
Compaction

-3.03494 0.0024*

Group C: 
bioconeless

Group A: 
warm vertical 
compaction

-3.28771 0.0010*
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did not exceed 72 h (27-30). These studies had similar 
findings, since they stated that the pain spontaneously 
subsides after some days. Moreover, there was no 
correlation between the filling technique selected and 
the post-operative pain. The authors’ opinion is that 
post-operative pain may last longer than 72 h and 
patients may continue to have low degree pain on 
chewing: for this reason the number of FANS taken and 
the percussion test may play an interesting role in the 
evaluation of this parameter. In addition, a period of 
observation of the patient longer than 72 h could help 
in understanding the evolution of post-operative pain 
over time. 
The results of this study showed that the use of zinc 
oxide eugenol sealer or bioceramic sealer significantly 
affected pain levels after root canal treatment.
At the moment there is no in vivo study comparing the 
outcomes of warm gutta-percha obturation with zinc 
oxide eugenol  and bioceramic sealer, as all articles 
found in the literature use a resin-based sealer (AH-
plus, Dentsply Sirona, Baillagues, Switzerland) as a 
control group (27-29). The obturation techniques used 
in this study were warm vertical compaction with zinc 
oxide eugenol, warm gutta-percha injection with both 
zinc oxide eugenol and bioceramic sealer and single 
cone + bioceramic sealer. The sealer utilized as a control 
in this study was a traditional zinc oxide eugenol sealer 
because it is used by the majority of dentists performing 
warm gutta-percha filling techniques. The changes in 
post-operative pain obtained using the same technique 
with different sealers suggest that the nature of the 
sealer affects post-operative pain (7). 
In 1992 Markowitz et al. underlined the cytotoxic effect 
of eugenol in contact with the pulp tissue or in the 
periapical area (31): this finding is confirmed by the 
clinical results of this study, where patients treated with 
zinc oxide eugenol sealers showed higher FANS intake 
than those treated with bioceramic sealers. 
The results of this study show just a little amount of 
post-operative pain associated with bioceramic sealer: 
the pain referred to the first hours after treatment could 
also be referred to the injection of local anesthetics, the 
pressure from a rubber dam clamp, or discomfort due 
to prolonged mouth opening. The absence of pain to 
percussion in both group with bioceramic sealer after 
one week underlines the low degree of irritation for 
periapical tissues compared to the zinc oxide eugenol-
based sealer. 
Despite the difference in post-operative pain, the 
use of different filling techniques had no effect on 
the outcome. In the present study the percentage of 
success after one year was 100% regardless of the 
technique selected for root canal filling. This result 
is probably due to the initial pulp status: the present 
study considered initial treatments on vital teeth, but 
the literature suggests that the presence of a lesion or 
a case of retreatment lower the percentage of success. 

Another favorable condition for the high success rate 
of the present study is the fact that only teeth with 
one root canal were treated.  In case of multi-rooted 
teeth the difficulty of the treatment increases and, thus, 
the  possibly to have more pain due to the presence of 
potential periapical pain foci is higher (32-34). A last 
favorable condition was that, during the endodontic 
therapy, 15 minutes were dedicated to irrigation. 
Studies suggest that activation of irrigants can increase 
the power to dissolve organic tissues compared to the 
simple extrusion of irrigant into the root canal system 
with a syringe (32).
In vitro studies showed that after heat application, 
bioceramic-based root canal sealer may exhibit a 
reduction in setting time and flow into the root canal 
system due to the loss of water (35), but the material’s 
chemical and physical properties were not affected 
by the heat (36-38). Even if some bioceramic sealers 
are dedicated and designated to be used with warm 
techniques, bioceramic sealers have identical chemistries 
except for modifications to the organic component and 
were resistant to heat (13). In general the most used 
devices for warm techniques work at an effective 
temperature lower than the temperature showed in the 
display, around 60°C, and it is safe for the physical and 
chemical properties of the bioceramic (39). 
Bioceramic sealers compared to traditional sealers show 
“bioactivity”, the potential to stimulate osteoblastic 
differentiation and to promote overexpression of 
osteo/cementogenic genes (40,41). The excellent 
biocompatibility with human gingival fibroblasts in vitro, 
enhanced cell viability, attachment, and mineralization 
gene expression on human periodontal ligament stem 
cells (40,42). 
The basic PH induced by the calcium ions release, 
stimulate the formation of hydroxylapatite and the 
release of bone morphogenic protein 2 and alkaline 
phosphatase, and thus contributing to the mineralization 
process (43). 
Santos et al. show in vivo biocompatibility of two 
different bioceramic sealers, with potential bioactivity 
when implanted in the subcutaneous tissue (44).
Several in vivo studies analyzed the behavior of the 
complex gutta-percha/sealer into the root canal system. 
De Angelis et al. showed that in terms of micro-leakage, 
the warm continuous wave of condensation technique 
seems promising even when combined to a bioceramic 
sealer (16-18, 40). Abdellatif et al. used the confocal 
microscope to show that the “hot modified technique” 
fills better the lateral anatomies such as lateral canals, 
dentinal tubules,  etc. when compared to the single cone 
technique (16). Pontoriero et al. showed that bioceramic 
sealers can be used in combination with warm vertical 
condensation or carrier-based obturation, with better 
results in terms of micro-leakage than warm vertical 
compaction (18). 
De-Deus in a micro-CT study in oval canals filled with 
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single cone technique with two different sealers, showed 
the presence of voids along the interface guttapercha 
sealer in all the speciemens (45). 
A study by Singh et al. concluded that Endosequence 
BC Sealer was found to be a better endodontic sealer if 
compared to resin-based and zinc oxide-eugenol-based 
sealer in terms of antibacterial activity (46). 
The present study tried to investigate a topic that 
had not been considered by the literature but that 
could be clinically useful, since clinicians could benefit 
from knowing that a particular sealer, associated with 
the filling technique they perform, could lead to a 
significantly lower post-operative pain for the patient. 
The weakness of this study is the small sample 
considered, but the authors will focus on increasing 
the number of treated teeth. No literature is available 
about the use of thermoplastic injection associated with 
bioceramic sealer. One of the main advantages of the 
gutta-percha injection technique is time saving, while 
there is no need for a cone fit x-ray. Another advantage 
comes after obturation, as it is easy to place a fiber post 
into the root canal. When filling only the apical third 
with gutta-percha and leaving the rest of the canal 
empty, it automatically grants more versatility for the 
restorative phase.
The thermoplastic injection with bioceramic sealer allows 
the clinician to have a clean pulp chamber, reducing the 
time required to remove the debris before doing the 
post-endo restoration. It also allows to fill a high number 
of lateral canals, thanks to the pressure developed by 
the gutta-percha, but at the same time permits to have 
a good apical control of the sealer, because introducing 
it with a plastic carrier helps minimizing the extrusion 
(47, 48). 

CONCLUSIONS

Within the limits of the present study, it can be concluded 
that the thermoplastic gutta-percha injection, called 
“Coneless” technique, is promising when used in 
association with a tricalcium-silicate root canal sealer in 
terms of success rate and post-operative pain. 
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