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EVALUATION OF POST OPERATIVE PAIN AFTER
OBTURATION USING TWO DIFFERENT TYPES OF SEALER:
A RANDOMIZED CLINICAL TRIAL

Sara Tarek Mohamed Alsayed Amin' | Mohamed Medhat Kataia? | Hala Fayek Khalil®

Objective: This study aims to assess the impact of bioceramic and resin based sealers on
postendodontic pain after endodontic treatment performed in single visit.

Methods: In this study, forty patients in need of endodontic therapy were chosen. single visit
endodontic treatment was done for the patients but obturated using two different types of sealers:
in Group 1: AH Plus sealer was used and in Group 2: EndoSequence BC sealer Hiflow was used.
Post endodontic pain was measured for 12,24,48 and 72 hours postoperatively.

Results: Both sealer groups’ post-endodontic pain levels did not significantly differ from one
another.

Conclusions: Both AH Plus and Endosequence BC sealer Hiflow perform similarly in terms of the
incidence and severity of postoperative pain in teeth with symptomatic irreversible pulpitis (SIP).
Endodontics performed in a single visit can utilise any type of both sealers without worrying about
pain following obturation.
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EVALUATION DE LA DOULEUR POST- OPERATOIRE APRES
OBTURATION A L’AIDE DE DEUX TYPES DIFFERENTS DE SCELLANT :
UN ESSAI CLINIQUE RANDOMISE

Objectif: Cette étude vise a évaluer I'impact des scellants biocéramiques et a base de résine
sur la douleur post-endodontique apres un traitement endodontique réalisé en une seule visite.

Méthodes: Quarante patients nécessitant un traitement endodontique ont été choisis. un traitement
endodontique en une seule visite a été effectué pour les patients mais obturés a I'aide de deux
types différents de scellants : dans le groupe 1 : le scellant AH Plus a été utilisé et dans le groupe
2 : le scellant EndoSequence BC Hiflow a été utilisé. La douleur post-endodontique a été mesurée
pendant 12, 24, 48 et 72 heures apres bopération.

Résultats: Les niveaux de douleur post-endodontique des deux groupes de scellants ne différaient
pas significativement les uns des autres.

Conclusions: Les scellants AH Plus et Endosequence BC Hiflow fonctionnent de maniére similaire
en termes d’incidence et de gravité de la douleur postopératoire dans les dents avec pulpite
irréversible symptomatique (SIP). Lendodontie réalisée en une seule visite peut utiliser nimporte
quel type de scellant sans se soucier de la douleur aprés I'obturation.

Mots clés: EndoSequence BC sealer Hiflow, AH plus, douleur postopératoire, échelle visuelle
analogique
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Introduction

One of the most frequent side ef-
fects of endodontic therapy is pain,
which is defined as “ an unpleasant
psychological and sensory experi-
ence associated with or suggested
by actual or probable tissue injury”
[1]. It is multifactorial and influenced
by host response, infection, physical
injury, working length accuracy, api-
cal foramen enlargement, number
of visits, analgesic consumption,
gender, filing technique, kinemat-
ics, bacterial extrusion and type of
sealer used during obturation [2-5].
The postoperative pain prevalence
is 3-58% after endodontic treatment
[6] and is significantly higher (6%) in
mandibular molars than in maxillary
molars (2.2%) [7].

Symptomatic irreversible pulpi-
tis is the most common endodon-
tic disease and is characterized by
sharp pain due to stimulus or lin-
gering spontaneous pain with ther-
mal changes due to inflamed vital
pulp [8].

Endodontic treatment consists of
three important steps: access cavity,
mechanical preparation and obtura-
tion. The obturation phase consists
of two important components: a gut-
ta percha cone and sealer. Owing to
the importance of sealers many stud-
ies have been carried out to evaluate
the impact of sealers on pain follow-
ing endodontic treatment.

Many types of sealers have been
introduced to the market for obtu-
ration, but recent innovations have
led clinicians to use resin and bioce-
ramic sealers owing to their advan-
tages. Resin sealers are classified as
methacrylate-based or epoxy res-
in-based sealers. Epoxy resin-based
sealers are commonly used because
of their micro-retention to dentin in
the root canal, good apical seal, and
low solubility. The original formu-
la is modified and commonly used
[9]. The reactive epoxide ring, that
polymerizes these rings, is an epoxy
resin-based sealers characteristic.
AH Plus (Dentsply, De Trey GmbH,
Konstanz, Germany) resin sealer is
the gold standard.

Bioceramic-based sealers in en-
dodontics have only been availa-
ble for the last three decades and
are composed of calcium phos-
phates, calcium silicates, zirconia,
hydroxyapatite, glass ceramics, bi-
oactive glass, and alumina. Accord-
ing to previous studies these sealers
are biocompatible, non-resorbable,
highly antibacterial and adhesive to
dentinal walls [10].

Endosequence BC sealer (Bras-
seler, Savannah, GA, USA) is one
of the oldest bioceramic sealers
introduced to the market. Endose-
quence BC sealer HiFlow(Brasseler,
Savannah, GA,USA) is a bioceramic
sealer with the same composition as
the Endosequence BC sealer which
is calcium silicates, zirconium oxide,
calcium phosphate, calcium hydrox-
ide, filler, and thickening agents, ex-
cept for a higher zirconium dioxide
percentage and a lower percentage
of calcium ions modifying the ra-
dio-opacity of the material, decreas-
ing the viscosity and enhancing the
flow with heat [11]. The manufactur-
er recommends its use in warm ver-
tical compaction technique.

Bio ceramic sealers have been
claimed to cause less postoperative
pain than resin sealers due to their
shorter setting time. Studies have
validated this claim, as reactive oxy-
gen species (ROS) formation during
the time needed during the setting
of resin sealer may cause pain due
to unpolymerized components [12].

Since measuring pain is difficult
due to the fact that it is extremely
subjective and greatly influenced by
the patient’s emotional state, var-
ious techniques have been devel-
oped including the Verbal Descrip-
tor Scale (VDS) pain thermometer,
Numeric Rating Scale (NRS) and
visual analogue scale(VAS) which
is recorded by a single handwrit-
ten mark at each location along a
10-cm line, representing a contin-
uum between the two ends of the
scale: “worst pain” is situated on
the right end (10 cm), and “no pain”
is located at the left end (0 cm) of
the scale. These are self-reported
assessments of symptoms. Ten

Measurements from the scale’s left
end (starting point) to the patients’
marks were recorded in centimetres
and interpreted as pain level. These
values can be used to compare pain
between patients with similar condi-
tions or to track the progression of
pain for a patient [13].

Considering previous studies and
the importance of obturation com-
ponents in postoperative pain, this
study was designed and executed
for the evaluation of the impact of
using two different sealers during
obturation on postoperative pain
with adoption of the null hypothesis
assuming that following endodontic
treatment, there is no difference in
post-operative pain between resin
and bioceramic sealers.

Materials and Methods

The research ethics committee,
British University in Egypt, Faculty
of Dentistry approved the protocol
of the trial with an approval code
(21-036), It was carried out in ac-
cordance with the ethical standards
established by the 1964 Helsinki
Declaration, in addition this clinical
trial and the format of the informed
consent were registered in www.
clinicaltrials.gov  (ClinicalTrials.gov
Identifier: NCT05728783) and sub-
mitted in compliance with CON-
SORT clinical trial guidelines.

Sample size calculation

Using an alpha (a) level of 0.05
and a beta (B) level of 0.85, the sam-
ple size based on previous research
was determined using G power
(3.1.9.4) software. Forty participants
(n=40) were included in the sam-
ple [14].

Patient Selection

Patients requiring root canal
treatment of one multirooted tooth
diagnosed with Symptomatic Irre-
versible Pulpitis (SIP) were included.
Confirmation of the Diagnosis was
based on digital radiography and
clinical examination. Patients aged
from 18-40 years, who presented
with a multiple-rooted mandibular




molar with SIP were included. Pa-
tients requiring endodontic therapy
were selected from the Hospital of
the British University in Egypt over a
period of 6-months extending from
February to August 2023.According
to a set of inclusion and exclusion
criteria, all patients who met the
inclusion criteria were invited to
participate in the study. All patients
received oral and written informa-
tion regarding the study and signed
an informed consent form. Patients
were also asked to mark their pre-
operative pain score before start-
ing treatment. Patients who scored
between 5-10 were included in the
trial [15].

Inclusion criteria:
* The age of the patients ranged
from 18 to 40.

[ Enrolment ]

* Patients whose teeth have
been diagnosed with SIP.

* A normal periapical condition
on radiography, or one with lit-
tle to no periodontal ligament
(PDL) space widening, con-
firming the normal periapical
state.

* Restorable teeth

* Periodontally free teeth.

Exclusion criteria:

* Non-restorable teeth

e Patients with poor health
whose systemic complica-
tions could change the course
of treatment

* Teeth with immature roots.

* Teeth with periapical lesions or
apical periodontitis.

 teeth with Necrotic pulp

e Teeth requiring numerous vis-
its for treatment

CONSORT Flow Diagram

Assessed for eligibility (n=45)
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Patient allocation and randomiza-
tion

The participants were random-
ly allocated into two equal groups.
using computer-generated random-
ization. In an opaque envelope the
sequential numbers generated were
placed, prior to the intervention each
participant was asked to choose an
envelope to identify the interven-
tion group to which they were as-
signed,45 patients were diagnosed
but 40 patients were included in the
study according to the calculated
sample size (n=40) as shown in the
consort flow chart Figure 1.

Treatment Protocol

The treatment was performed at
the endodontic clinic in the hospital
in the Faculty of Dentistry, British
University in Egypt by an experi-

Excluded (n=5 )

+ Not meeting inclusion criteria (n=5)
>+ Declined to participate (n=0 )

¢ Other reasons (n=0)

Randomized (n=40)

!

A

‘o

Allocation }

Allocated to intervention (n=20 )

reasons) (n=0)

+ Received allocated intervention (n= 20 )
« Did not receive allocated intervention (give

v

Allocated to intervention (n=20)

+ Received allocated intervention (n=20 )

+ Did not receive allocated intervention (give
reasons) (n=0)

Follow-Up ]

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) (n=0)

)

v

J

Lost to follow-up (give reasons) (n=0 )

Discontinued intervention (give reasons) (n= 0)

Analvsis ]

—

J

Analysed (n=20)

Analysed (n=20)
+ Excluded from analysis (give reasons) (n=0)

+ Excluded from analysis (give reasons) (n=0)

Figure 1. illustrating consort flow diagram.
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enced endodontist (Primary Investi-
gator). Single-visit endodontic treat-
ment was performed to reduce the
number of procedures and possible
impact of intracanal medication.
Tooth was locally anesthetised be-
fore treatment using inferior alveo-
lar nerve block with Local anesthe-
sia of 1.8ml of 4%Articaine HCI with
epinephrine 1:100,000(INIBSA S,
Barcelona, Spain)

The entire procedure was per-
formed under rubber dam (Hygien-
ic,Akron,OH) isolation. The WL was
established using Root ZX Il apex
locator (J Morita, Kyoto, Japan) with
#10 or larger K-files (Mani, Japan)
and confirmed on the radiograph.
For creating the glide path #10
and #15 manual files (Mani, Japan)
were used and ProTaper Gold sys-
tem (Dentsply Maillefer) was used
for canal shaping according to the
manufacturer’s recommendations
using NSK Endo-mate DT endo-
dontic motor (Dentsply Maillefer).
patency was checked using file #10
after each file. 2 mL 5.25% sodium
hypochlorite (NaOCI) was used for
canal irrigation using side vented
needles 30-Gauge tips (Fanta, Chi-
na) after each file. The apical fora-
men's size determined the size of
the master apical file, which ranged
from F3 to F4., master cone check
was done using 2-dimensional dig-
ital radiograph.

The root canals of the patients in
group 1 were obturated and sealed
using gutta-percha and an epoxy
resin-based sealer (AH Plus) (Dent-
sply Maillefer). The root canals of
group 2 were obturated and sealed
with bioceramic Endo sequence BC
sealer Hiflow (Brasseler, Savannah,
GA, USA) and gutta-percha. The
choice of the material was random
according to the envelop and the

patient was not aware of the treat-
ment they received, while the oper-
ator could not be blinded due to the
dissimilarities in appearance of the
obturation materials. As instructed
by the manufacturer, the root canal
sealers were mixed and introduced
into the canals.

After drying with paper points, in
group 1an even ratio of 1:1 from the
base and catalyst of the AH plus was
manually mixed on a paper pad with
a spatula and introduced into the ca-
nal on the master cone. In group 2,
the sealer’s introduction to the ca-
nal was through intracanal tip from
the sealer syringe, followed by the
master cone. After the master gutta
percha cone was checked and the
accurate sizes of the fitting pluggers
to be used in the vertical compac-
tion was chosen allowing depth of
the first plugger to reach the last
apical 5 mm, the canals were obtu-
rated by warm -vertical condensa-
tion technique using the gutta smart
cordless obturation system (Dent-
sply Maillefer) in the two groups. As
recommended by the manufactur-
ers 180°C was the heated plugger’s
temperature for AH Plus group while
1502C was the heated plugger’s
temperature for Endosequence BC
sealer Hiflow group. An Intermedi-
ate Restorative Material (Cavit™,3M)
was used to seal the coronal cavity.

Assessment of postoperative pain
The primary outcome of this
study was pain following obturation.
A visual analogue scale (VAS) (Fig-
ure 2) was handed to each patient
to document the level of pain at 12,
24, 48, and 72 hours after treatment.
Participants were asked to indicate
on a line of 100 mm how much pain
they felt following obturation, split
into ten equal segments, ranging

NONE MILD

Figure 2. Visual Analogue Scale

MODERATE

BEVERE

from 0 (no pain) to 100 (extreme
pain). The participant’s pain was
defined as the difference between
“no pain” and the mark. the patients
were contacted four times in a row,
and the recorded pain scores were
obtained. To ensure accurate pain
assessment and prevent their ex-
clusion and replacement from the
group, they were asked to report
whether they had taken painkillers
postoperatively.

Statistical Analysis

Frequency and percentage num-
bers were used to display both
ordinal and categorical data. The
chi-square test was used to ana-
lyse categorical data. The mean
and standard deviation figures were
used to present numerical data.
The Shapiro-Wilk test analysis was
performed to determine their nor-
mality. Using an independent t-test,
parametric data (age and obturation
time) were examined. Ordinal and
non-parametric numerical data were
analysed using Friedman'’s test fol-
lowed by the Nemenyi post hoc test
for intragroup comparisons, and the
Mann-Whitney U test for intergroup
comparisons. Using Spearman’s
rank order correlation coefficient,
correlations were examined. For
every test, the significance thresh-
old was set at p<0.05. R statistical
analysis software, version 4.3.1 for
Windows1, was used to conduct
the statistical analysis. (R Core Team
(2023). R: A language and environ-
ment for statistical computing. R
Foundation for Statistical Comput-
ing, Vienna, Austria)

Results

I- Demographic data

Intergroup  comparisons and
summary statistics for demographic
data and baseline characteristics are
presented in table 1.

The study concluded 45 patients
for diagnosis but was conducted
on 40 cases that were randomly
and equally allocated to each of the
studied groups (i.e., 20 cases each).




In both groups, there were 10 males
and 10 females. The mean age of the
cases in AH plus was (30.40+6.71)
while in Endosequence BC sealer
Hiflow group it was (27.90+7.72)
years. There was no significant
difference between either groups
regarding gender (p=1) and age
(p=0.281).

Pain assessment
Mean and standard deviation (SD)
for VAS

Inter, intragroup comparisons, are
presented in table 2 and figure 3

A-Inter group comparisons:

Upon comparing the groups, the
results showed no significant differ-
ences thorough the 12, 24 and 72
hours intervals while there was a
significant difference in the 48 hours
intervals results of higher values
with AH plus sealer.

B-Intra group comparisons:

o AH plus:

The values obtained at various
intervals showed a significant dif-
ference (p<0.001). the 12-hour
measurement yielded the highest
value (1.50+0.51), followed by 24
hours (0.60+0.50), then 48 hours
(0.40+0.50), while the lowest value
was found at 72 hours (0.00+0.00).
Values assessed at 12 hours were
significantly greater than values
measured at other times, accord-
ing to post hoc pairwise compari-
sons (p<0.001). Furthermore, they
demonstrated that values obtained
after 24 and 48 hours were signifi-
cantly greater than values obtained
after 72 hours (p<0.001).

e Endosequence BC sealer Hiflow :

The values obtained at various
intervals showed a significant differ-
ence (p<0.001). the 12-hours meas-
urement yielded the highest value
(1.55+0.51), followed by 24 hours
(0.60+0.50), then 48 and 72 hours
(0.00+0.00). Values assessed at 12
hours were significantly greater than
values measured at other times, ac-
cording to post hoc pairwise com-
parisons (p<0.001). Furthermore,

Endodontics / Endodontie

Table 1: Intergroup comparisons and summary statistics for demographic data
and baseline characteristics

10 (50.00%)

10 (50.00%)
1ns

10 (50.00%)

10 (50.00%)

30.4046.71

27.90+£7.72 0.281ns

*, significant (p<0.05) ns; non-significant (p>0.05)

Table 2: Inter, intragroup comparisons, mean and standard deviation (SD) for

VAS.

1.50+0.514 1.55+0.514

0.600.508 0.60+0.508 Ins
0.400.508 0.00+0.00¢ 0.002*
0.00+0.00¢ 0.0040.00¢ NA
<0.001* <0.001*

NA: Not Applicable, Values with different superscript letters within the same ver-
tical column are significantly different *; significant (p<0.05) ns; non-significant

(p>0.05)

[

0]

12 hours 24 hours

= AH plus

M

48 hours 72 hours

VAS

m Endosequence

Figure 3: Bar chart showing mean and standard deviation values of VAS for different groups.

they demonstrated that values ob-
tained after 24 hours were substan-
tially greater than those obtained
after 48 and 72 hours (p<0.001).
Frequencies, and percentages for
VAS

Inter, intragroup comparisons, are
presented in table 3 and figure 4

A-Intergroup comparisons:

Upon comparing the groups, the
results showed no significant differ-
ences thorough the 12, 24 and 72
hours intervals while there was a
significant difference in the 48 hours
intervals results of higher pain inci-
dence in the AH plus sealer.
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B-Intragroup comparisons:

o AH plus:

The values obtained at various
intervals showed a significant differ-
ence (p<0.001). Post hoc pairwise
comparisons showed value meas-
ured at 12 hours to be significantly
different from values measured at
other intervals (p<0.001). In addi-
tion, they showed values measured
at 24 hours and 48 hours to be sig-
nificantly different from value meas-
ured at 72 hours (p<0.001). Values
assessed at 12 hours were consid-
erably different from values meas-
ured at other intervals (p<0.001),
according to post hoc pairwise com-
parisons. Furthermore, they demon-
strated that the values obtained after
24 and 48 hours differed significant-
ly from the values obtained after 72
hours (p<0.001).

e Endosequence BC sealer Hi-

flow:

The values obtained at various
intervals showed a significant differ-
ence (p<0.001). Values assessed at
12 hours were considerably differ-
ent from values measured at other
intervals (p<0.001), according to
post hoc pairwise comparisons.
Furthermore, they demonstrated
that values obtained after 24 hours
differed considerably (p<0.001)
from those obtained after 48 and 72
hours.

Obturation time

Intergroup  comparisons  and
mean and standard deviation (SD)
for obturation time (mm:ss.ms) are
presented in table 4 and figure 5

AH plus (00:07:50+00:00:10.76)
had a higher value than Endose-
quence (00:07:43.5+00:00:15.82)
nonetheless, the difference
(p=0.137) did not reach statistical
significance.

Discussion

This clinical trial was conducted
to evaluate the postoperative pain
in mandibular molars with sympto-
matic irreversible pulpitis after en-
dodontic treatment and obturation
using two different types of sealers.

Table 3: Inter, intragroup comparisons, frequencies, and percentages for VAS.

0 (0.00%)* 0 (0.00%)*

10 (50.00%) 9 (45.00%) 0.766ns
10 (50.00%) 11 (55.00%)

8 (40.00%)" 8 (40.00%)"

12 (60.00%) 12 (60.00%) Ins

0 (0.00%) 0 (0.00%)

12 (60.00%)® 20 (100.00%)C

8 (40.00%) 0 (0.00%) 0.002*
0 (0.00%) 0 (0.00%)

20 (100.00%)C 20 (100.00%)C

0 (0.00%) 0 (0.00%) NA

NA: Not Applicable, Values with different superscript letters within the same ver-
tical column are significantly different *; significant (p<0.05) ns; non-significant

(p>0.05)

48 hours

120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00%

AH plus
AH plus
AH plus
AH plus

Endosequence
Endosequence
Endosequence
Endosequence

12 hours 24 hours 72 hours

M Score (0) M Score (1) M Score (2)

Figure 4. Stacked bar chart showing distribution of VAS scores.

Table 4: Intergroup comparisons, mean and standard deviation (SD) for obtura-
tion time (mm:ss).

0.137ns

07:43.5+00:15.82

07:50+00:10.76

* significant (p<0.05). ns: non-significant (p>0.05)

trials [14]. Pain is highly subjective
therefore, the methodology used for
its assessment is critical [16], in this
study, as well as in many other stud-
ies VAS was used for the assess-
ment. Patients can score their pain
more broadly using categories like
“mild,” “moderate,” and “severe” on
the contrary VAS is easier to use as
it is a numerical rating scale allow-

Post-endodontic pain is one of
the most frequent complaints of
patients following root canal ther-
apy. This discomfort may affect
patients’ everyday activities and
quality of life. Therefore, it is crucial
that medical professionals handle
patients’ post-treatment discom-
fort in addition to managing pain
throughout randomized controlled




08:24

07:12

06:00

04:48

03:36

02:24

01:12

00:00

Operation time (mm:ss)

B AH plus

® Endosequence

Figure 5. Bar chart showing mean and standard deviation values of obturation time (mm:ss)

for different groups.

ing higher accuracy in the scores
recorded by the patients.[17]. ow-
ing to the early eruption of molars
and the high susceptibility to caries
and pulp exposure, only multiroot-
ed teeth were chosen for this inves-
tigation. Rotary instruments, which
are known to induce less postoper-
ative pain, were used to clean the
canals [18]. Single-visit root canal
treatment (RCT) has become a com-
mon practice that offers several ad-
vantages, including fewer operative
procedures, reduced flare-up rate,
and avoidance of inter-appointment
leakage risk through temporary res-
torations [19]. In endodontics, post-
operative pain is indicative of the
activation of local inflammatory re-
sponse of the periapical tissues [20].

This reaction is linked to the produc-
tion of biochemical mediators such
reactive oxygen species (ROS) [21].
In vivo research has demonstrat-
ed a connection between oxidative
stress and, more precisely, reactive
oxygen species (ROS) and inflam-
matory pain [22, 23]. After root canal
sealers were applied in vitro to hu-
man pulp cells, the amount of reac-
tive oxygen species (ROS) produced
rose four to seven times [24]. The
resin-based AH Plus emits harmful
monomers such bisphenol A digli-
cidyl ether and was mildly cytotoxic.
[25]. Although noticeably less than
that of AH Plus, the bioceramic seal-
er EndoSequence BC sealer hiflow
[Brasseler, Savannah, GA USA] also
showed cytotoxicity [26].

Endodontics / Endodontie

The findings of this study are con-
sistent with those of Graunaite et
al. (2018) [27] , Troiano et al. (2018)
and others [28], who examined the
impact of bioceramic (Total Fill) and
resin-based (AH Plus) root canal
sealers on the incidence and se-
verity of postoperative pain. They
discovered that sealers showed
comparable performance in these
areas when other treatment-related
irritants were reduced. Furthermore,
Jamali et al. (2021) [29] found that
bioceramic and resin-based root ca-
nal sealers display comparable pat-
terns in terms of the frequency and
intensity of pain post-obturation af-
ter conducting a systematic review
on the impact of these materials on
postoperative intensity and pain oc-
currence.

Conclusion

AH Plus and Endosequence BC
sealer Hiflow have similar perfor-
mances in terms of the occurrence
and intensity of postoperative pain
in teeth with SIP without apically
extruded material . Without worry-
ing about pain following endodontic
treatment either of the two sealers
can be used in a single visit treat-
ment.
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