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Abstract

Background: Post-operative pain following root canal therapy presents a common
clinical concern, particularly in patients with symptomatic apical periodontitis.
Although various interventions, such as occlusal reduction, have been proposed to
alleviate discomfort, their effectiveness remains inconclusive.

Objective: To assess the impact of occlusal reduction on post-operative pain
intensity in patients with symptomatic apical periodontitis after the initiation of root
canal therapy.

Methodology: This randomized controlled trial enrolled 60 patients aged 18 years
and older, randomly assigned via the lottery method into two groups: occlusal
reduction (OR) and no occlusal reduction (NOR). In the OR group, a 2 mm reduction
of the occlusal surface was performed following canal cleaning and shaping. The NOR
group underwent the same endodontic procedures without occlusal adjustment. Pain
intensity was measured 24 hours post-treatment using the Visual Analog Scale (VAS).
Pearson’s chi-square test was applied to examine the relationship between patient
characteristics and pain relief.

Results: Among the 60 participants (36.7% males, 63.3% females), pain relief was
reported in 73.3% of the OR group and 63.3% of the NOR group. The difference in
pain relief between the two groups was not statistically significant (p > 0.05).
Additionally, no significant associations were found between pain relief and variables
such as gender, age, or clinical condition.

Conclusion: Occlusal reduction did not produce a statistically significant difference
in post-operative pain relief compared to no occlusal reduction in patients with
symptomatic apical periodontitis. These findings suggest that occlusal reduction may
not be essential in managing post-operative discomfort following initial root canal
therapy.

Keywords: Apical Periodontitis, Occlusal Adjustment, Pain, Postoperative, Root Canal
Therapy.
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Introduction

Root canal treatment is widely recognized as an
effective intervention for managing teeth affected
by various pulpal and periapical pathoses [1,2].
Despite its success, it is often associated with a
higher incidence of post-operative pain (POP)
compared to other dental procedures [3,4].
Numerous factors contribute to the occurrence of
POP, including patient-related variables, operator
technique, and tooth-specific characteristics [5].
Operator-related influences encompass the
number of appointments and the choice of intra-
canal medicaments and irrigants. Tooth-related
factors include the type of tooth treated, the
presence of periapical lesions, and sensitivity to
percussion.

To mitigate POP, several strategies have been
explored in  endodontics, such as the
administration of long-acting anesthetics, occlusal
reduction, use of intracanal medicaments, and pre-
operative  medications  including  steroids,
analgesics, and antibiotics [6-9]. However, many of
these approaches are invasive or involve systemic
drug use, underscoring the importance of
adopting pain management strategies that are
supported by strong clinical evidence [10,11].

Among these strategies, occlusal reduction has
been extensively studied for its potential to
alleviate discomfort following non-surgical root
canal therapy (NSRCT). For instance, Zaman H et al.
reported significantly lower POP levels in the
occlusal reduction group (mean + SD = 2.60 %
0.70) compared to the non-reduction group (mean
+ SD = 440 + 0.97) [12]. Supporting this, a
systematic review by Nguyen D et al. concluded
that occlusal reduction reduces post-operative
pain but stressed the necessity for further well-
designed clinical trials [9]. Conversely, findings
from Parirokh et al. indicated no statistically
significant difference in pain relief between the
occlusal reduction group (52.06%) and the non-
reduction group (47.94%) [13]. Similarly, Raza et al.
also found no significant benefit of occlusal
reduction in reducing POP [14].
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These inconsistencies in the literature contribute to
ongoing uncertainty regarding the clinical efficacy
of occlusal reduction. Moreover, the specific
scenarios in which this technique may be most
beneficial remain unclear. Therefore, further
investigation into interventions that can effectively
reduce POP after endodontic treatment is essential
to support evidence-based clinical decision-
making.

The present study aims to evaluate whether
occlusal reduction significantly reduces post-
operative pain in teeth diagnosed with
symptomatic apical periodontitis (SAP) undergoing
two-stage non-surgical root canal therapy.

Methodology

Trial Design

This study was a single-blinded, parallel-group,
randomized controlled clinical trial conducted at
the Department of Operative Dentistry and
Endodontics, Rehmat Memorial Dental Teaching
Hospital, Abbottabad, Pakistan. The trial adhered
to the principles of the Declaration of Helsinki and
followed the Consolidated Standards of Reporting
Trials (CONSORT) guidelines. Ethical approval was
granted by the Institutional Review Board (Ref. no.
RMDTH/EC/2083). The trial was prospectively
registered with the Iranian Registry of Clinical Trials
(IRCT20171123037603N1). Data collection was
carried out over a six-month period from August
2023 to January 2024.

Participants

A total of 60 participants aged 18 years and above
were recruited using simple random sampling.
Inclusion criteria comprised patients of either
gender presenting with posterior teeth diagnosed
with symptomatic apical periodontitis (SAP), as
confirmed by clinical signs such as tenderness to
percussion and palpation, alongside radiographic
evidence. Only those reporting moderate to severe
preoperative pain (Visual Analog Scale [VAS] score
between 4-10) were included. Patients were
excluded if they had no opposing tooth, presented
with facial swelling, or had a sinus tract associated
with the tooth in question.
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Interventions
Participants were randomly allocated into two
groups:

e Occlusal Reduction (OR) group: Underwent a 2
mm reduction of the occlusal surface using a
high-speed handpiece with a water-cooled
diamond flame-shaped bur.

e No Occlusal Reduction (NOR) group: Received
no adjustment to the occlusal surface.

All endodontic procedures were performed over
two visits by a single final-year resident in
Operative Dentistry and Endodontics to maintain
procedural  consistency. During  the  first
appointment, local anesthesia (2% lidocaine with
1:100,000 epinephrine, Medicaine®, Huons Co.
Ltd., Korea) was administered, followed by working
length determination using periapical radiographs.
Biomechanical preparation included
instrumentation up to size 20 K-file and coronal
flaring with Gates-Glidden drills (sizes 1 and 2).
Irrigation was performed with 13% sodium
hypochlorite (Parcan®, Cedex 50, France), and the
canals were sealed temporarily.

In the second appointment, canals were obturated
with gutta-percha, and the access cavities were
permanently restored. No occlusal adjustment was
carried out in the NOR group. Patients were
advised not to use analgesics during the first 24
hours post-treatment unless the pain was
intolerable; any use of medication was
documented.

Outcomes

The primary outcome was post-operative pain
relief, assessed using a Visual Analog Scale (VAS) at
24 hours post-treatment. Pain relief was defined as
a reduction of >3 points on the VAS compared to
the baseline score. Patients were contacted by
phone to ensure timely completion of the VAS and
were asked to return the forms at their next visit on
post-operative day three. Outcome evaluation was
conducted by an independent, blinded assessor
who was unaware of the group allocation.
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Sample Size

The sample size of 60 patients (30 in each group)
was calculated using the WHO sample size
calculator. The calculation was based on
anticipated mean post-operative pain scores of
2.60 £ 0.70 in the OR group and 4.40 + 0.97 in the
NOR group, with a significance level of 5% and
power of 80%.

Randomization

Participants were randomized into the two
intervention groups using a computer-generated
random number table (www.randomizer.org).
Allocation was done without concealment;
however, the pain outcome assessment was
performed by a blinded evaluator to minimize
assessment bias.

Blinding

The study employed a single-blind design. While
the operator performing the intervention was
necessarily aware of the group allocation, the
patients were not informed of their group
assignment. Importantly, the outcome assessor
who recorded and analyzed pain scores was
blinded to the intervention status of participants.

Ethics

Ethical clearance for this trial was obtained from
the Institutional Review Board of Rehmat Memorial
Dental Teaching Hospital (Ref. no.
RMDTH/EC/2083). Written informed consent was
obtained from all participants before their inclusion
in the study. All procedures complied with the
ethical standards outlined in the 1964 Declaration
of Helsinki and its later amendments.

Statistical Methods

Data were analyzed using SPSS version 21.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were
used to summarize patient demographics and pain
outcomes, expressed as frequencies, percentages,
means, and standard deviations. The Pearson'’s chi-
square test was applied to assess associations
between categorical variables (e.g., age, gender,
group allocation) and the primary outcome of pain
relief. A p-value < 0.05 was considered statistically
significant.
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[ Enrollment ]

Assessed for eligibility (n=75)

Excluded (n=15)
+ Not meeting inclusion critena (n=09 )

# ¢+ Declined to participate (n=06 )
+ Other reasons (n=0)

Randomized (n= 60)

¥ [ Allocation ] L4
Allocated to intervention Occlusal Reduction (QR) Allocated to Control/No occlusal reduction (NOR) (n=
(n=30) 20)
+ Received allecated intsrventicn (n=30 + Received no adjunctive intervention (n= 30}
+ Dlid not recelve allecated Intervention (n=0 ) + Did not raceive allccated intervention (n=0 )
( Follow-Up W
Pafients to record pain at the 24" hour Pafients to record pain at the 24" hour
pastoperative interval. On VAS pastoperative interval. On VAS
1. Lost to follow-up (n=0) 1. Lost to follow-up (n=0)
b ) [ Analysis } ;
by
Analysed (n= 30) Chi-square test applied. P-value <0.05 Analysed (n= 30) Chi-square test applied. P-value < 0.05
was considersd significant was censidersd significant.
+ Bxcluded from analysls (n=0) + Excluded frem anelysls (n=0)

Figure 1: CONSORT Flow Diagram

Results

Recruitment

A total of 60 participants were enrolled and
completed the study between August 2023 and
January 2024. All participants met the eligibility
criteria, and no dropouts or withdrawals occurred
during the course of the trial. The final sample
included 22 males (36.7%) and 38 females (63.3%).
Figure 2 illustrates the distribution of pain relief
outcomes between the two study groups.

Baseline Data

The mean age of the study population was
concentrated in the 18-30 years age group (36.7%),
followed by 31-40 years (30.0%), 41-50 vyears
(21.7%), and 51-60 years (11.7%). Equal numbers of
participants were assigned to the occlusal
reduction (OR) group and the no occlusal
reduction (NOR) group (n = 30 each), ensuring a
balanced comparison. The baseline mean pre-
operative pain score (VAS) across all patients was
493 + 118, indicating moderate to severe pain
levels at presentation. Table 1 provides a
comprehensive overview of the demographic and
baseline clinical characteristics of the participants.
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Numbers Analyzed

All 60 randomized patients were included in the
final analysis (n = 30 in each group). There were no
exclusions due to protocol deviations, non-
compliance, or loss to follow-up. Pain relief was
defined as a reduction of >3 points on the VAS
compared to baseline and was analyzed in relation
to age, gender, and intervention group.

Outcomes and Estimation

The overall post-operative pain relief rate was
68.3% (n = 41). A significant reduction in mean pain
scores was observed from pre-operative (mean +
SD = 4.93 + 1.18) to post-operative levels (mean +
SD = 3.45 + 1.45). Pain relief was more frequently
reported in the OR group (73.3%) than in the NOR
group (63.3%).

Gender-wise, 77.3% of male participants reported
pain relief, compared to 63.2% of females. Among
age groups, those aged 31-40 years showed the
highest proportion of pain relief (72.2%), while the
18-30 years group reported the lowest (63.6%).
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However, none of these differences reached
statistical significance, as shown in Table 2. The
Chi-square analysis revealed no significant
association between pain relief and gender (p =
0.257), age group (p = 0.977), or group allocation
(p = 0.405).

Ancillary Analyses

No additional subgroup or per-protocol analyses
were performed beyond the predefined
comparisons. However, visual inspection of the
data suggested a trend toward better outcomes in
the occlusal reduction group, particularly among
males and middle-aged adults, which may warrant
further exploration in larger trials.

Harms

No adverse events or harms related to either
occlusal reduction or endodontic treatment
procedures were reported during the study period.
All patients tolerated the interventions well, and
none required emergency care or additional
treatment beyond the study protocol.

Table 1: Baseline Demographic and Clinical Characteristics of Study Participants (N = 60)

Variables N (%)
Male 22 (36.7)
Gender Female 38 (63.3)
18-30 22 (36.7)
31-40 18 (30.0)
Age Group (years) 41-50 13 @17)
51-60 7 (1.7)
Studv Grou No Occlusal Reduction 30 (50.0)
y P Occlusal Reduction 30 (50.0)
Pre-operative Pain Score (VAS); MeantSD 493 +1.18
Post-operative Pain Score (VAS); Mean+SD 3.45 +1.45
. . Yes 41 (68.3)
Pain Relief No 19 (31.7)
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B No Pain Relief ™ Pain Relief 73.30%
63.30%

36.70%

26.70%

No occlusal reduction

Occlusal reduction

Figure 2: Distribution of Pain Relief Outcomes According to Intervention Group

Table 2: Association Between Patient Characteristics and Post-operative Pain Relief (N = 60)

Pain Relief
Variables No Yes Chi-square (df) p-value
n (%) n (%)
Male 5(22.7) 17 (77.3)
Gender Female 14 (36.8) 24 (63.2) 128 (1) 0257
18-30 8 (36.4) 14 (63.6)
31-40 5 (27.8) 13 (72.2)
Age Group (years) 21-50 4(308) 9 (69.2) 0.39 (3) 0.977
51-60 2 (28.6) 5(71.4)
No Occlusal Reduction 11 (36.7) 19 (63.3)
Study Group Occlusal Reduction 8(26.7) 22 (73.3) 069 (1) 0405
Discussion difference in POP outcomes between the two

The primary aim of this randomized controlled trial
was to evaluate the effect of occlusal reduction on
post-operative pain (POP) in patients diagnosed
with symptomatic apical periodontitis (SAP). Our
sample included 36.3% male and 63.6% female
participants, reflecting regional trends where
female patients more frequently seek endodontic
care in dental institutions [18,19]. The observed
reduction in mean Visual Analog Scale (VAS) scores
from pre-treatment (mean + SD = 493 + 1.18) to
post-treatment (mean + SD = 3.45 £ 1.45) confirms
the general effectiveness of non-surgical root canal
therapy (NSRCT) in alleviating pain in SAP
cases [20].

Although the overall frequency of pain relief was
higher in the occlusal reduction (OR) group (73.3%)
compared to the non-occlusal reduction (NOR)
group (63.3%), this difference was not statistically
significant. This is consistent with the findings of
Raza | et al. [14], who also reported no significant

groups. However, their study included patients with
acute pulpitis, whereas ours focused exclusively on
SAP, making direct comparisons somewhat limited.
In another study by Arslan H et al., no influence of
occlusal reduction on post-operative pain was
observed [21]. Notably, their study design included
routine prescription of analgesics post-treatment,
which may have masked the true effect of occlusal
reduction. The potential placebo or confounding
effects of analgesics in clinical trials evaluating pain
are well acknowledged in the literature [22].

In contrast, studies by Ahmed YE et al. and Emara
RS et al. demonstrated statistically significant
reductions in pain in patients who received occlusal
reduction [23,24]. Emara RS et al. highlighted that
the significant difference was most pronounced
within  the first 12 hours post-procedure,
suggesting that the timing of pain evaluation plays
a critical role. Ahmed YE et al. reported a 25%
reduction in pain at 24 hours despite providing
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analgesics to all patients, implying that
pharmacological ~ management may  have
influenced the outcomes [24].

The issue of POP management remains a topic of
clinical relevance and debate. Historical surveys by
the American Board of Endodontists illustrate
evolving trends in clinical practice regarding
occlusal reduction. While 80% of practitioners
reported performing occlusal reduction for apical
periodontitis cases in 1977, this figure dropped to
732% in a follow-up survey conducted over a
decade later [26]. This decline likely reflects
increasing skepticism due to emerging evidence
questioning its clinical value. A recent systematic
review concluded that occlusal reduction does not
significantly impact POP outcomes and rated the
quality of evidence as moderate using the GRADE
criteria [27]. The review also identified
methodological flaws in earlier studies, such as lack
of blinding and limited focus on SAP-specific
populations. As such, the role of occlusal reduction
in  POP management remains unresolved,
emphasizing the need for further high-quality
trials.

Gender-based differences in pain relief were also
noted in our study, with males reporting a higher
frequency of pain relief (77.3%) than females
(63.2%). Although this difference was not
statistically significant, it aligns with literature
suggesting that women may report greater post-
endodontic discomfort, possibly due to hormonal
influences and differences in pain perception
[28,29]. However, other studies have similarly
found no consistent correlation between gender
and POP outcomes, indicating that any observed
gender differences may not hold clinical
relevance [30,31].

In terms of age-related trends, the greatest pain
reduction was observed in the 31-40 years age
group, while the lowest was in the 18-30 years
cohort. This pattern, although not statistically
significant, could be due to individual variability in
pain thresholds, recovery capacity, or inflammatory
responses. Some reviews suggest that younger
patients tend to report greater pain relief due to
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higher healing capacity and better blood flow, but
the evidence remains inconclusive [28]. Overall, the
findings underscore the complex interplay of
demographic and biological factors in POP, as
highlighted in systematic reviews calling for further
trials  with more robust and standardized
methodologies [7,9,32].

It is also important to consider the potential impact
of analgesic use on pain reporting. While our
protocol discouraged analgesic use within the first
24 hours, rescue medication was allowed in cases
of unbearable pain. This may have introduced
some variability in the reported VAS scores. Future
trials should consider implementing standardized
analgesic protocols or controlling for analgesic
intake to better isolate the effect of occlusal
reduction on pain outcomes.

Limitations

Despite the strengths of this randomized
controlled trial, several limitations must be
acknowledged. First,  although  outcome
assessment was performed by an independent and
blinded evaluator, the operator conducting the
procedures could not be blinded due to the nature
of the intervention, potentially introducing
performance bias. Second, the sample size,
although statistically justified, was modest and may
have limited the power to detect small but clinically
meaningful differences. Third, the follow-up period
was limited to 72 hours, which may not capture
delayed pain or healing patterns associated with
endodontic treatment. Additionally, analgesic use,
although monitored, could not be fully controlled,
possibly influencing pain perception and reporting.
Finally, the study was conducted at a single center,
which may limit generalizability to broader
populations or different clinical settings. Future
studies should aim for larger, multicenter designs
with longer follow-up durations, stratified analyses,
and controlled analgesic protocols to validate and
expand upon these findings.

Conclusion

In summary, this study found no statistically
significant difference in post-operative pain
reduction between patients who received occlusal
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reduction and those who did not. These findings
suggest that occlusal reduction may not serve as a
reliable adjunctive intervention for managing post-
operative pain in cases of symptomatic apical
periodontitis. Further large-scale, multicenter trials
with standardized protocols are warranted to
confirm these results and guide evidence-based
clinical practice.

Authors’ Contributions

All authors meet the ICMIJE criteria for authorship.
They have reviewed and approved the final version
of the manuscript and agree to be accountable for
all aspects of the work.

Author 1. Substantial contribution to conception
and design, drafting the manuscript, final approval,
agreed to be accountable for all the work.

Author 2: Substantial contribution to conception
and design, data acquisition, drafting the
manuscript, final approval, agreed to be
accountable for all the work.

Author 3: Analysis and interpretation of data,
drafting the manuscript, final approval, agreed to
be accountable for all the work.

References

1. Gulabivala K, Ng YL. Factors that affect the
outcomes of root canal treatment and retreatment-
A reframing of the principles. /nt Endod J.
2023;56(2):82-115.
https://doi.org/10.1111/iej.13897

2. Huynh R, Peters Cl, Zafar S, Peters OA. Evaluating
the stress of root canal treatment in patients and
dentists compared to other dental treatments: a
systematic review and meta-analysis. £urJ Oral Sci.
2023;131(4):e12941.
https://doi.org/10.1111/e0s.12941

3. Oliveira PS, Ferreira MC, Paula NGN, Loguercio AD,
Grazziotin-Soares R, da Silva GR, et al. Postoperative
pain following root canal instrumentation using
protaper next or reciproc in asymptomatic molars: a
randomized controlled single-blind clinical trial. /
Clin Med. 2022;11(13):3816.
https://doi.org/10.3390/jcm11133816

4. Cosar M, Kandemir Demirci G, Caliskan MK. The
effect of two different root canal sealers on
treatment outcome and post-obturation pain in
single-visit root canal treatment: a prospective
randomized  clinical  trial.  /nt  Endod  J.
2023;56(3):318-330.
https://doi.org/10.1111/iej.13870

10.

.

12.

13.

451

AlRahabi  MK.  Predictors, prevention, and
management of postoperative pain associated with
nonsurgical root canal treatment: a systematic
review. J Taibah Univ Med Sci. 2017;12(5):376-384.
https://doi.org/10.1016/j.jtumed.2017.03.004
Iranmanesh F, Parirokh M, Haghdoost AA, Abbott
PV. Effect of corticosteroids on pain relief following
root canal treatment: a systematic review. /ran
Endod J. 2017;12(2):123-130.
https://doi.org/10.22037/ie].2017.26

Di Spirito F, Scelza G, Fornara R, Giordano F, Rosa D,
Amato A. Post-Operative  Endodontic  Pain
Management: An overview of systematic reviews on
post-operatively administered oral medications and

integrated evidence-based clinical
recommendations.  Healthcare  (Basel). 2022;
10(5):760.

https://doi.org/10.3390/healthcare10050760
Sharma A, Sharma R, Sharma M, Jain S, Rai A, Gupta
S. Endodontic flare-ups: an update. Cureus.
2023;15(7):e41438.
https://doi.org/10.7759/cureus.41438

Nguyen D, Nagendrababu V, Pulikkotil SJ, Rossi-
Fedele G. Effect of occlusal reduction on post-
endodontic pain: a systematic review and meta-
analysis of randomised clinical trials. Aust £Endod J.
2020;46(2):282-294.
https://doi.org/10.1111/aej.12380

Coelho LA, Luiz MD, Weckwerth AV, Vivan RR,
Duarte MA, Alcalde MP, et al. Endodontists’ Self-
Assessment about Pharmacological Strategies for
Management of Endodontic Pain. Pesquisa
Brasileira em Odontopediatria e Clinica Integrada.
2025 Feb 17;25.
https://doi.org/10.1590/pboci.2025.052

Alhilou AM. Factors Reducing Postoperative Pain
Related to Root Canal Treatment: A Narrative
Review of Systematic Reviews. Dentistry Journal.
2025 Feb 26;13(3):102.
https://doi.org/10.3390/dj13030102

Zaman H, Ahmad SS. Effect of occlusal reduction on
postoperative on post instrumentation pain in
patients with acute irreversible pulpitis PODJ 2016;
36(1):119-121.

https://podj.com.pk/archive/April 2016/PODJ-
28.pdf

Parirokh M, Rekabi AR, Ashouri R, Nakhaee N,
Abbott PV. Effect of occlusal reduction on
postoperative pain in teeth with irreversible pulpitis
and mild tenderness to percussion. J £ndod.
2013;39(1):1-5.
https://doi.org/10.1016/].joen.2012.08.008

J Saidu Med Coll 2025, Vol 15 (3)


https://doi.org/10.1111/iej.13897
https://doi.org/10.1111/eos.12941
https://doi.org/10.3390/jcm11133816
https://doi.org/10.1111/iej.13870
https://doi.org/10.1016/j.jtumed.2017.03.004
https://doi.org/10.22037/iej.2017.26
https://doi.org/10.3390/healthcare10050760
https://doi.org/10.7759/cureus.41438
https://doi.org/10.1111/aej.12380
https://doi.org/10.1590/pboci.2025.052
https://doi.org/10.3390/dj13030102
https://podj.com.pk/archive/April_2016/PODJ-28.pdf
https://podj.com.pk/archive/April_2016/PODJ-28.pdf
https://doi.org/10.1016/j.joen.2012.08.008

Journal of Saidu Medical College

14.

15.

16.

17.

18.

19.

20.

21.

22.

Raza |, Ahmed A, Khalid N, Batool F. Effect of
occlusal reduction on frequency of postoperative
pain relief, following an endodontic
instrumentation. PODJ 2016; 36(4):650-653.
https://link.gale.com/apps/doc/A480305743/HRCA?u
=anon~79a1c81b&sid=googleScholar&xid=22ca7718
El Mubarak AH, Abu-bakr NH, Ibrahim YE.
Postoperative pain in multiple-visit and single-visit
root canal treatment. / £ndod. 2010;36(1):36-39.
https://doi.org/10.1016/j.joen.2009.09.003

Vera J, Ochoa J, Romero M, Vazquez-Carcafio M,
Ramos-Gregorio  CO. Intracanal  cryotherapy
reduces postoperative pain in teeth with
symptomatic apical periodontitis: a randomized
multicenter clinical trial. / Endod. 2018;44(1):4-8.
https://doi.org/10.1016/j,joen.2017.08.038

Zhu Y, Shrestha A. Metabolic syndrome and its
effect on immune cells in apical periodontitis-a
narrative review. Clinical Oral Investigations. 2025
Jan;29(1):1-2.
https://doi.org/10.1007/s00784-025-06161-3
Qureshi A, Rehman SU. Frequency and distribution
of teeth requiring endodontic treatment in patients
attending a free dental camp in Peshawar. Journal
of Khyber College of Dentistry. 2012;3(1):7-11.
https://doi.org/10.33279/jkcd.v3i1.511

Ahmed H, Durr-e-Sadaf, Rahman M. Frequency and
distribution of endodontically treated teeth. / Col/
Physicians Surg Pak. 2009;19(10):605-608.
https://doi.org/10.2009/JCPSP.605608

Jakovljevic A, Nikolic N, Jacimovic J, Pavlovic O,
Milicic B, Beljic-lvanovic K, et al. Prevalence of apical
periodontitis and conventional nonsurgical root
canal treatment in general adult population: an
updated systematic review and meta-analysis of
cross-sectional studies published between 2012 and
2020. J Endod. 2020;46(10):1371-1386.€8.
https://doi.org/10.1016/j.joen.2020.07.007

Arslan H, Seckin F, Kurklu D, Karatas E, Yanikoglu N,
Capar ID. The effect of various occlusal reduction
levels on postoperative pain in teeth with
symptomatic apical periodontitis using
computerized analysis: a prospective, randomized,
double-blind  study.  Clin  Oral  Investig.
2017;21(3):857-863.
https://doi.org/10.1007/s00784-016-1835-y
Lang-lllievich K, Klivinyi C, Rumpold-Seitlinger G,
Dorn C, Bornemann-Cimenti H. The effect of
palmitoylethanolamide on pain intensity, central
and peripheral sensitization, and pain modulation in
healthy volunteers-a randomized, double-blinded,
placebo-controlled  crossover trial.  Nutrients.
2022,14(19):4084.
https://doi.org/10.3390/nu14194084

23.

24.

25.

26.

27.

28.

29.

30.

452

Ahmed YE, Emara RS, Sarhan SM, El Boghdadi RM,
El-Bayoumi MAA, El-Far HMM, et al. Post-treatment
endodontic pain following occlusal reduction in
mandibular posterior teeth with symptomatic
irreversible pulpitis and sensitivity to percussion: a
single-centre randomized controlled trial. /nt Endod
/. 2020;53(9):1170-1180.
https://doi.org/10.1111/ie].13328

Emara RS, Abou El Nasr HM, El Boghdadi RM.
Evaluation of postoperative pain intensity following
occlusal reduction in teeth associated with
symptomatic irreversible pulpitis and symptomatic
apical periodontitis: a randomized clinical study. /nt
Endod /. 2019;52(3):288-296.
https://doi.org/10.1111/ie].13012

Dorn SO, Moodnik RM, Feldman MJ, Borden BG.
Treatment of the endodontic emergency: a report
based on a questionnaire--part |I. J £ndod.
1977;3(3):94-100.
https://doi.org/10.1016/50099-2399(77)80202-1
Gatewood RS, Himel VT, Dorn SO. Treatment of the
endodontic emergency: a decade later. / Endod.
1990;16(6):284-91.
https://doi.org/10.1016/S0099-2399(06)81631-6
Chagas Carvalho Alves N, Raiane Mamede Veloso S,
de Andrade Silva S, de Almeida AC, Tavares Velozo
Telles C, Romeiro K, et al. Influence of occlusal
reduction on pain after endodontic treatment: a
systematic review and meta-analysis. Sa Rep.
2021;11(1):14019.
https://doi.org/10.1038/s41598-021-93119-6

Ali SG, Mulay S, Palekar A, Sejpal D, Joshi A, Gufran
H. Prevalence of and factors affecting post-
obturation pain following single visit root canal
treatment in Indian population: a prospective,
randomized clinical trial. Contemp Clin Dent.
2012;3(4):459-63.
https://doi.org/10.4103/0976-237X.107440

Kumar G, Jena S, Manila N, Fareed M, Karobari MI.
Incidence of postoperative pain after single-visit
and multiple-visit root canal therapy: a systematic
review. BMC Oral Health. 2025 Jan 8;25 (1):47.
https://doi.org/10.1186/512903-024-05412-1
Yezdani S, Khatri M, Vidhya S, Mahalaxmi S,
Narasimhan S. Post-operative Pain and Periapical
Healing After Endodontic Treatment Using
Pachymic Acid-Modified Epoxy Resin Root Canal
Sealer: A Double Blind Randomized Controlled Trial.
Journal of Endodontics. 2025 Apr 11.
https://doi.org/10.1016/j.joen.2025.04.002

J Saidu Med Coll 2025, Vol 15 (3)


https://link.gale.com/apps/doc/A480305743/HRCA?u=anon~79a1c81b&sid=googleScholar&xid=22ca7718
https://link.gale.com/apps/doc/A480305743/HRCA?u=anon~79a1c81b&sid=googleScholar&xid=22ca7718
https://doi.org/10.1016/j.joen.2009.09.003
https://doi.org/10.1016/j.joen.2017.08.038
https://doi.org/10.1007/s00784-025-06161-3
https://doi.org/10.33279/jkcd.v3i1.511
https://doi.org/10.2009/JCPSP.605608
https://doi.org/10.1016/j.joen.2020.07.007
https://doi.org/10.1007/s00784-016-1835-y
https://doi.org/10.3390/nu14194084
https://doi.org/10.1111/iej.13328
https://doi.org/10.1111/iej.13012
https://doi.org/10.1016/S0099-2399(77)80202-1
https://doi.org/10.1016/S0099-2399(06)81631-6
https://doi.org/10.1038/s41598-021-93119-6
https://doi.org/10.4103/0976-237X.107440
https://doi.org/10.1186/s12903-024-05412-1
https://doi.org/10.1016/j.joen.2025.04.002

Journal of Saidu Medical College

31

32.

Akyliz iE, Eminsoy Avcr AT, Ustiin Y, Kolcakoglu KS,
Kizilcr E. Evaluation of the effect of different
irrigation solutions used in regenerative endodontic
treatment of necrotic molar teeth with open apex
on postoperative pain-randomized clinical trial.
Clinical Oral Investigations. 2025 Jan 16;29(1):66.
https://doi.org/10.1007/s00784-025-06153-3

Shoba J, Koshy M, Anirudhan S, Kalaichelvan T.
Effective strategies to manage the clinically
challenging hot tooth: A review. J Operat Dent
Endod. 2024 Apr 30;8(1):17-22.
https://doi.org/10.5005/jp-journals-10047-0128

453

J Saidu Med Coll 2025, Vol 15 (3)


https://doi.org/10.1007/s00784-025-06153-3
https://doi.org/10.5005/jp-journals-10047-0128

