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ABSTRACT

Background: Despite the growing interest in Propolis as an endodontic irrigant, limited research has compared its
clinical efficacy and post-operative outcomes with Sodium Hypochlorite (NaOCl), especially concerning post-
operative pain. The aim of this study was to evaluate and compare the analgesic properties of 5.25% NaOCl and 20%
Propolis, during the initial phase of multi visit endodontic treatment in patients with symptomatic irreversible
pulpitis (SIP).

Methodology: A double blind randomized controlled trial was conducted on 44 teeth of patients presenting with SIP
in premolars. The patients were allocated to two groups receiving different endodontic irrigants, Group A: NaOClI,
and Group B: Propolis solution. These were used in equal volumes during the chemo-mechanical process, on the
first visit of treatment. The pain scores were recorded using the visual analog pain scale, preoperatively and
postoperatively at 24, 48 and 72 hours. The number of postoperative rescue medicine used by patients was
recorded. Data were analyzed using Chi-square test, two-sample t-tests, and two-way repeated measures ANOVA,
with Bonferroni post hoc analysis.

Results: The results revealed a significant decrease in postoperative pain over time across both the groups (p =
0.000). Group A and B exhibited a comparable reduction in pain scores from baseline to post-intervention (P = 0.139).
Group B required significantly less rescue analgesia within the first 24 hours (P = 0.014).

Conclusions: Propolis and NaOCl are equally effective endodontic irrigants in reducing pain intensity after
endodontic treatment of premolars with SIP. Propolis has better pain control during the initial postoperative period.

Trial registration: Retrospectively registered at ClinicalTrials.gov (NCT05974748).
Abbreviations: NaOCl: Sodium Hypochlorite, SIP: symptomatic irreversible pulpitis, VAS: visual analog scale

Keywords: analogue pain scale, sodium hypochlorite, propolis, pulpitis, root canal irrigant.
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1. INTRODUCTION

Symptomatic irreversible pulpitis (SIP) is a common
endodontic  condition  characterized by severe,
spontaneous, lingering dental pain, often necessitating
root canal treatment to alleviate the symptoms.!
Successful root canal therapy depends on effective
disinfection of the root canal system, which can be
achieved through mechanical instrumentation and
chemical irrigation. Post treatment pain can occur after
initiation of endodontics and is dependent on factors
such as severity of pre-operative pain and physical and
chemical irritation to the periapical tissues.? Several
approaches have been used to manage pre and
postoperative pain of SIP, including non-narcotic
analgesics®*, narcotic analgesics,® different endodontic
irrigating solutions.®

Sodium hypochlorite (NaOCI) has long been considered
the gold standard endodontic irrigant due to its strong
antimicrobial properties and tissue-dissolving abilities.’
However, concerns regarding its cytotoxicity and
tendency to irritate the periapical tissues, even at low
concentrations particularly when it extends beyond the
apex, have prompted the search for alternative,
biocompatible and equally effective irrigants. One
alternative approach is to use Propolis as an endodontic
irrigant that has negligible secondary effects.

Propolis,® a natural resinous substance collected by
honeybees from plants, has shown promising anti-
inflammatory properties under both in vitro and in vivo
conditions by inhibiting the production of prostaglandins
and leukotrienes.® One of the main components of
honeybee Propolis, caffeine phenethyl ester, which is
derived from hives, is anti-inflammatory. This natural
material has also found its way into the field of dentistry,
where it has been utilized in various dental procedures
such as alleviation of dentine hypersensitivity'® and
periodontitis.!* Several studies have investigated the use
of Propolis as an endodontic irrigant and reported
encouraging results, suggesting its potential as a safe and
effective alternative to NaOCI.124

Despite the growing interest in Propolis as an endodontic
irrigant, limited research has compared its clinical
efficacy and post-operative outcomes with NaOCI,
especially concerning post-operative pain.*® This study
aimed to conduct a comparative evaluation of the
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analgesic properties of 5.25% NaOCI and 20% Propolis,
during the initial phase of multi visit endodontic
treatment in patients with symptomatic irreversible
pulpitis (SIP). By analyzing the impact of these two
irrigants on pain perception, the study intends to provide
valuable insights into their respective roles in endodontic
therapy and investigate some competent herbal
alternatives for this important step in endodontics.

2. METHODOLOGY

This randomized controlled trial was prepared according
to the CONSORT 2010 Guidelines.

2.1. Preparation of Propolis Hydroalcoholic
solution

The process began by obtaining Propolis extract powder
from a reputable company, The Propolis powder was
mixed with 100% ethanol in a hermetically sealed glass
beaker to create the solution at a pharmaceutical
laboratory. The proportion used was 1 g of Propolis
powder to 3 mL of ethanol. The beaker was then placed
in a dark environment and left to incubate for a duration
of one week, during which time it was continuously
agitated. After the week had passed, the ethanol solution
was subjected to centrifugation at a speed of 1000
revolutions per minute. This process resulted in the
separation of the supernatants, which were then collected
and filtered using Whatman #4 filter paper. The resulting
extract was subsequently dissolved in a 10%
hydroalcoholic solution, which is a combination of
ethanol and water. The proportion used for this step was
20 mL of Propolis extract per 100 mL of 10% ethanol
solution. Finally, the solution was stored in an opaque
vessel that was hermetically sealed, and it was kept at
room temperature.

2.2. Sample size calculation

The sample size was based on the numbers included in
several studies investigating outcome of Propolis as an
endodontic irrigant,'’® as well as outcome studies
investigating post-operative pain between different
endodontic irrigants and 5.25% NaOCI as control.” The
aim of this study is to investigate the post-operative pain
control with Propolis and NaOCl, so a sample size was
calculated using OpenEpi (version 3.01 developed by
Emory University, Atlanta, GA) sample size calculator
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using  power  80%,

Significance 95%: Total patients who attended the OPD during study (n=
1750

percentage of Exposed }

Wlth Outcome 50% Potentially eligible patients, referred to primary

Total sample size was
determined to be 38.
Consequently, 19
patients were required in
each group, exposed and
non-exposed group. This
number was increased to
44 to make up for drop-

ENROLLMENT

researcher for assessment (n=300)

Excluded (n= 256)
+*Not meetinginclusive criteria (n= 200}

» Declined to participate (n=56)

| RANDOMIZED (n=44) |

outs during follow-up.
However, there were i
none lost to follow-up

| ALLOCATION | i

(Figure 1).

Receivedintervention (n=22}

2.3.

Participants

Allocated to control (NaQCL 5.25%) (n=22)

Allocated to intervention (20% Propolis)
(n=22)

Received intervention (n=22)

and
criteria

The  patients  were

eligibility

FOLLOW-UP

randomly assigned to 24 hours

either the Propolis group
or the NaOCI group
using the sealed
envelope technique. The

48 hours

72 hours

Lost to follow-up (n=0}

24 hours
48 hours
72 hours

Lost to follow-up (n=0)

selection of patients was
based on their
endodontic diagnosis of

v

ANALYSIS

symptomatic irreversible
Analyzed (n=22)

Analyzed (n=22)

pulpitis (SIP).
Toensure the accuracy of ;o 1. The CONSORT 2010 flow chart.
the  findings, only

patients aged 18 to 60 years, with good systemic health
were included in the study. The patients had to have SIP
with  normal periapex, or symptomatic apical
periodontitis  affected maxillary or mandibular
premolars, and their preoperative pain scores had to fall
within the moderate to severe range (4-10) on a visual
analogue scale (VAS).

The study excluded ASA 3 and above individuals,
severely damaged teeth, calcified canals, root resorption,
previously root canal treated teeth, pregnant or lactating
women, and individuals who had allergies to the bee
products.

2.3. Trial design and endodontic procedure

The study was designed as a double blind randomized
controlled trial with two-arms parallel group and 1:1
allocation. This trial is retrospectively registered at
ClinicalTrials.gov Identifier: NCT05974748. This study
was conducted in the Department of Operative Dentistry
and Endodontics. Ethical clearance was obtained from
the Institutional Review Board (IRB-
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2908/DUHS/Approval/2023/113) in March 2023. The
recruitment of patients was done within six months from
IRB approval i.e. from March 15, 2023 to September 23,
2023. Patients or the public were not involved in the
design, conduct, or reporting, or dissemination plans of
our research. The data collection was stopped once the
sample size of 44 was achieved. The study was
performed in accordance with the guidelines provided by
the Declaration of Helsinki. Each patient was provided
with a detailed explanation of the study's objective and
their written informed consent was obtained.

An intern posted on rotation duty carried out the
procedure under supervision of the principal
investigator. Prior to treatment, the pulp vitality was
confirmed using Endo Ice (Coltene Endo Ice). Following
radiographic examination, adequate anesthesia was
achieved by 1.8% lidocaine (Medicaine), after rubber
dam isolation, an access cavity preparation was carried
out. Using periapical digital radiographs (Digora;
Soredex) and an electronic apex locator (Root ZX 1l
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Dentsply Sirona), the working lengths to apical
constriction were confirmed. K-files # 8-#25 (Mani
Japan) were used to perform the pulpectomy up to the
respective working lengths of the teeth under study.

2.4. Randomization and blinding

It was a double-blind study. Patients, and outcome
assessor were blinded to the groups. The operator could
not be blinded because of the difference in the color of
endodontic irrigants.

The participants were randomly divided into two groups
using the sealed envelope method. Sealed envelopes
were prepared by co-investigators containing 22 ‘Group
A’ and 22 ‘Group B’ assignments. These were then
shuffled and placed in a box. Patients were allowed to
pick up the sealed envelopes and hand it over to the
intern on duty. In Group A (Control group), 3 mL of
5.25% NaOCI was used to irrigate each canal between
each instrumentation. In Group B (Intervention group),
3 mL of 20% hydroalcoholic Propolis solution was used
to irrigate each canal, between each instrument (Figure
2). A 31-G double side-vented needle, (NaviTip;
Ultradent, South Jordan, UT) was used in a continuous
up and down motion within 2 mm of the working length.

Figure 2: Irrigation of the canal using Propolis
solution during intervention. Patient identity has
been masked

A dry, cotton pellet was inserted into the access cavities,
and 3M Cavit Temporary Filling Material was placed to
seal the access. Proforma and pain intensity scale were
provided to the participants, to self-record their pain at
24, 48, and 72 hours following the procedure. Patients
were advised to take rescue medicine (ibuprofen 400 mg
(Brufen, Abbott Laboratories (Pakistan) Ltd) if moderate
to severe pain develop. At the beginning of the second
appointment (3 days later), the proforma was collected
from the patients, changes in post-operative pain scores
were assessed by an intern on duty (not on research). The
tooth was isolated with rubber dam, temporary dressing
was removed, canals irrigated with saline to remove any
remnants of previous irrigating solution. Endodontic
treatment was then completed under standard protocols.

www.apicareonline.com
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2.5. Outcomes

The primary outcome measure of this trial was to
evaluate the change in post-operative pain intensity on
visual analog scale (VAS). The patient self-recorded the
VAS, which was then assessed by an intern on a scale of
0-10 with 0 being no pain, 10 being worst pain. The VAS
scores were recorded once in pre-operative condition and
thrice in post-operative condition at 24 hours, 48 hours,
and 72 hours. The secondary outcome measure was to
assess the need of rescue medicine in both groups in
post-operative conditions. This was self-recorded by the
patient within the time frame of first 24 hours post-
operatively.

2.6. Statistical analysis

Statistical analyses were performed using SPSS 24
software for Windows (SPSS Inc., Chicago, IL., USA).
The means and standard deviations were calculated for
patient demographics, pain intensity scores (VAS from 0
to 10), and rescue medicine intake. The patient
demographics were assessed for a significant difference
between both groups, using the chi-square test for the
gender distribution and the two-sample t-test for the
mean age of patients. Moreover, the preoperative VAS
score and the recue medicine intake were also assessed
using the two-sample t-test between both groups. A two-
way repeated measure analysis of variance (ANOVA)
with one within-subjects factor (time) and one between-
subjects factor (group) was applied to examine changes
in the outcomes (VAS scores) based on the main effects,
and a two-way interaction effect. The post hoc
Bonferroni correction was performed to control the
overall Type | error rate for multiple comparisons.
Partial eta squared (1),?) effect sizes and observed power
were reported for ANOVA. The level of significance
was set at 0.05 for all tests.

3. RESULTS

3.1. Patient demographics

The patients’ return rate was 100% in both groups. The
mean age of patients was 34.68 + 9.71 years and 75.0%
of them were female whereas 25.0% were male. As
shown in Table 1, the patients demographics in terms of
gender (P = 0.72, chi square test), the mean age of
patients (P = 0.73, two sample t-test), and their VAS pain
scores before the treatment (P = 0.37, two sample t test),
were not significantly different between the study
groups.

3.2. Pain scores

Figure 3 shows the trend of VAS pain scores with respect
to time in both groups. The pain decreased immediately
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Table 1: Patient demographics

Table 3 shows the results from
the two-way repeated measures

Parameter | Group A ‘ Group B ‘ Sig. ANOVA. The main effect of
Male 5 (22.7%) 6 (27.3%) time on the average VAS scores

Gender - ) . 0.72* was found to be statistically
emale 17 (77.3%) 16 (72.7%) significant, F (2,84) = 32.710, P

Age 34.68 £9.71 35.68+10.00 0.73* < 0.001, np2=0.438. However,
Preoperative VAS 6.59 + 1.76 7.05+1.58 0.37** the main effect of treatment

*chi-square test, **two sample t test; Data given as mean * SD or n (%)

group on the average VAS
score across time F (1,42)

=2.274,P=0.139,1p2 = 0.051,

Table 2: Mean changes in VAS pain scores over time with treatment.

and the interaction effect of
Time x Group F (2,84) =0.867,
P=0.424, np2 = 0.020 were not
statistically significant.

The significant main effect of
time was further analyzed using
the

Bonferroni adjusted pairwise

Time Group A Group B P-value
At 24 hr 2.82 £ 2.260 2.09 £ 2.245 <0.001
At 48 hr 1.55+1.819 0.68+1.171
At 72 hr 0.55+0.912 0.32 £0.839
Data presented as mean + SD
Group wise Variation in VAS Scores
204 Group
. A
(\__\ —B
2.5 ..\\.
\
o 207 1 . '\\
» N\
w | '\\ )
; 1.5 \\
§ \
L
= 1.0 N\
.\\- \
54 ©
.0
24 :*rs 4alhrs 72 Ihrs
Time

Figure 3: Means of changes in VAS scores.

after treatment in both groups with a more rapid
decrease in Group B at 48 hr. Table 2 gives the means
and standard deviations of the scores at the different time
in both groups.

comparison for time intervals.
Table 4 shows that all pairwise
comparisons on the average
VAS scores were statistically
significant.

3.3. Rescue medicine

Figure 4 shows the rescue medicine intake
in both groups during the initial 24 hours
post treatment. In Group A, 11 out of 22
participants needed rescue medicine at 4,
5 or 6 hourly intervals. Among these 11,
there were 3 who needed another rescue
medicine at 18 hours. In Group B, only 4
out of 22 participants needed a single
rescue medicine at 4, 6 or 8 hourly
intervals, indicating that Group B may
have had better pain control during this
initial postoperative period.

A two-sample t-test was conducted to
analyze the difference in rescue medicine
intake between the two groups. The results
indicate a significant difference (t(42) =

2.578, P = 0.014) between Group A (M = 0.64, SD =
0.727) and Group B (M = 0.18, SD = 0.395). Group B,
on average, took 0.46 rescue medicine less than Group
A. The 95% confidence interval of the difference
between the means was (0.099, 0.810).

Table 3: Two-way repeated measures ANOVA Tests of Within-Subjects and Between-Subjects Effects.

Source Sum of Squares | df’ Mean Square F ‘ Sig. ’ Partial Eta Squared | Observed Power

Time 93.197 2 46.598 32.710 0.000 0.438 1.000

Group 12.121 1 12.121 2.274 0.139 0.051 0.314

Time * Group 2.470 2 1.235 0.867 0.424 0.020 0.195
www.apicareonline.com 143 Open access attribution (CC BY-NC 4.0)
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impact of systemic factors on root canal treatment’s
outcome and healing process could be excluded as
much as possible. And so that any unexpected
adverse reactions could be avoided.®

Only premolar teeth with SIP accompanied by
clinical symptoms of moderate to severe
preoperative pain and with or without tenderness to
pressure without apical radiolucency were included.
These criteria were specifically chosen for
standardization and as these clinical presentations
were significant predictors of postoperative pain.®

This study was conducted only in the initial phase
of endodontic treatment, so that all patients must
receive standard endodontic treatment.
Furthermore, it also improved the compliance of
patients to follow-up.

Figure 4. Rescue medicine intake in both groups during

initial 24 hours.

A two-sample t-test was conducted to analyze the
difference in rescue medicine intake between the two
groups. The results indicate a significant difference
(t(42) = 2.578, P = 0.014) between Group A (M = 0.64,
SD =0.727) and Group B (M =0.18, SD =0.395). Group
B, on average, took 0.46 rescue medicine less than Group
A. The 95% confidence interval of the difference
between the means was (0.099, 0.810).

4. DISCUSSION

This study is one of the few research projects'® which
compared the effects of NaOCI and Propolis solution as
endodontic irrigants on post-operative pain.

Our study aimed to compare the effects of 5.25% sodium
hypochlorite (NaOCI) and 20% Propolis solution as
endodontic irrigants on post-operative pain in patients
with SIP. The findings from this study offer valuable
insights into the selection of irrigants and their impact on
patient comfort and postoperative pain management.

In the present study, only patients with good systemic
health ASA-I and ASA-2 were included, so that the

Pain was assessed up to 72 h postoperatively

because the incidence and severity of post-

endodontic pain has been shown to be highest in the

first 24 h and decreases substantially to minimal
levels.?°

Our findings underscore a notable decline in
postoperative pain over time for both the NaOCI and
Propolis treatment cohorts. This underscores the efficacy
of both irrigants in alleviating post-treatment discomfort
in patients with SIP, marking a significant positive
outcome. Mitigating post-operative pain stands as a
pivotal objective in endodontic procedures, elevating the
overall patient experience. Similarly, several other
studies have also reported positive outcomes with
Propolis. Our findings validated those of another
study,.’® that compared the effects of propolis
nanoparticles and NaOCI as a root canal irrigant on
postoperative pain and bacterial reduction in mandibular
premolars with necrotic pulps.

Notably, Propolis irrigation has exhibited efficacy in
eradicating microbial organisms.??? Studies have
highlighted  Propolis's  superiority over calcium
hydroxide in combating endodontic infections when
used as an intracanal medication,**% and in reducing
polymicrobial infections in necrotic primary molar root
canals.?*

Table 4: Pairwise comparisons at different times.

The consistent reduction in pain
scores observed across both

(I) Time (3) Time | Mean Difference (I-J) | Std. Error | Sig. groups at 24-, 48-, and 72-hours
. 48h 1.341" 0.263 0.000 post-treatment  suggests _that
- Propolis presents itself as a viable

72h 2.023 0.304 0.000 substitute for NaOCl as an

48 hr 24h -1.341° 0.263 0.000 endodontic irrigant. This
72h 0.682" 0.182 0.002 discovery holds significant

2ah 2 023" 0.304 0.000 implications, offering clinicians

72 hr < : : an alternative  solution  for
48h -0.682" 0.182 0.002 irrigation, particularly beneficial
www.apicareonline.com 144 Open access attribution (CC BY-NC 4.0)
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for patients prone to allergies or sensitivities to NaOCI.2°
The growing interest in Propolis within endodontics
stems from its documented antimicrobial,?* and anti-
inflammatory  properties.  Notably, it inhibits
prostaglandin and leukotriene synthesis, resulting in
reduced tissue irritation, attributed in part to the presence
of caffeine phenethyl ester.® Studies employing Propolis
have demonstrated its superiority, surpassing even a
triple antibiotic blend in combatting microbial organisms
like E. faecalis.?® Similarly, our findings lend support to
the consideration of Propolis as a promising option in
this regard. However, it should be noted that a low
concentration of Propolis might limit its efficacy against
microbial infection.®

Analgesic administration within the initial 24 hours
following SIP treatment remains crucial in addressing
patient discomfort.?” Yet, controversies persist regarding
the optimal approach to managing post-treatment pain.?
In our investigation, the Propolis group required
significantly less rescue analgesics than the NaOCI
group. This finding suggests that Propolis may
contribute to a more comfortable postoperative
experience for patients. The reduced need for rescue
medication not only improves patient satisfaction but can
also have economic implications by reducing the cost of
additional pain management measures.

The strengths of the present study are randomization of
both intervention and control groups. This randomized
controlled trial demonstrated high internal validity due
to its rigorous randomization process, standardized
measurement tools, and efforts to control confounding
variables such as age, gender, and baseline health status.
Secondly, patients and assessors were blinded to the root
canal irrigant used, minimizing bias, and ensuring the
validity of the study results. Thirdly, the compliance of
the patient, there were none lost to follow-up as the study
was carried out only in the initial phase of multi visit
endodontic treatment.

5. LIMITATIONS

Although our study yields promising findings, it is
imperative to recognize its limitations. One notable
challenge arose from occasionally compromised
visibility within the irrigating field during the irrigation
process. The Propolis irrigant had a cloudy sandy
appearance, which made it difficult for operators to fully
visualize the treatment area. Additionally, instances
occurred where the working length required adjustment
during the second visit of root canal treatment due to
blockages caused by certain components of the Propolis
irrigant.  Exploring alternative formulations and
concentrations of Propolis in the form of clear solutions
may alleviate visibility issues during irrigation, thereby
potentially enhancing treatment outcomes.

www.apicareonline.com
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6. CONCLUSION

In conclusion, our study demonstrates that both 5.25%
NaOCIl and 20% Propolis solution are effective in
reducing post-operative pain in patients with SIP. The
choice between these two irrigants should consider
factors such as patient sensitivities, allergies, and the
need for rescue analgesics, where Propolis shows an
advantage. These results contribute to the broader
discussion on improving patient comfort in endodontic
treatments and suggest that Propolis is a promising
alternative to traditional NaOCI irrigation. Further
research and clinical trials are warranted to explore the
applicability of propolis as irrigant in different clinical
scenarios.
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