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ABSTRACT

Background: This review aims to perform a complete evaluation of the impact of
photobiomodulation (PMB) on postoperative endodontic pain.

Materials and Methods: The PRISMA checklist was used to perform this systematic review.The
electronic databases were searched, including Google Scholar, PubMed, and Embase. Sixty-three
papers were obtained through a main electronic search and a hand search. Nine trials met the
criteria after screening the titles, abstracts, and/or full texts.

Results: Seven out of nine studies showed that PMB has a significant impact on relieving
postoperative endodontic pain, with no statistically significant difference in the severity of pain
between the laser and control groups in the two remaining studies. In addition, eight studies
showed no adverse effects, indicating that we can remove the adverse effects of drugs such as
nonsteroidal anti-inflammatory drugs. However, one study showed evidence of the consequences
of PMB application on teeth with symptomatic irreversible pulpitis. Therefore, it can be concluded
that PMB should not be used in teeth with pain because of irreversible pulpitis.

Conclusion: Although there is some understanding from a cellular viewpoint of the effects of
PMB, there is still some uncertainty about whether these cell-level modifications impact reducing
the postendodontic pain.
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INTRODUCTION

The goal of endodontic treatment is complete
debridement and cleaning of the root canals of an
infected tooth so that the root canal space can be shaped
and prepared for obturation with a neutral substance to
prevent or limit any possibilities of reinfection.!!!

The common factors that can be ascribed to endodontic
failure are the persistence of bacteria (intracanal
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and extracanal), insufficient filling of the canal,
overextension of root filling materials, incorrect
coronal seal, and untreated canals. Furthermore,
iatrogenic procedural errors due to poor access cavity
design and instrumentation complications (ledges,
perforations, or separated instruments) could be
considered as other etiologies for endodontic failure.
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One of the most well-known complications of
endodontic treatment is postoperative pain. Not only
does it bring distress to patients but also it can lead to
visiting emergency rooms. Pain symptomatology may
exist in around 40% of the instances after endodontic
treatment, regardless of the instrumentation approach
utilized.!>*! This may also influence patients’ lifestyles
after endodontic treatment.*>! One of the predominant
reasons for behavioral changes is odontogenic
pain because it impacts the mood and capability of
performing daily routines, for example, working,
doing household chores, sleeping, eating, and even
speaking.!*®! The pain following endodontic treatment
can be classified into two specific groups: Common
postoperative pain and flare-up. Flare-up can be seen
as swelling and/or torment within a couple of hours
or days after treatment, which is often more severe
than the common postoperative pain.

The postoperative pain due to root canal treatment
is associated with an inflammatory reaction
within periapical tissues.”) This reaction activates
nociceptors through inflammatory mediators, for
example, serotonin, bradykinin, leukotrienes, and
prostaglandins, resulting in pain after the procedure.
Chemical, mechanical, and microbial elements are
the main links to periapical inflammation following
the root canal treatment, indeed, when the root canal
preparation does not surpass the apical foramen
throughout the treatment. Extrusion of tooth debris,
intracanal medicaments, root canal irrigation solutions,
and microorganisms may still happen, accompanied
by sudden inflammation and pain.t'>!]

Research must evaluate the factors mediating
postoperative pain after root canal treatment.
Preoperative pain is extensively recommended to be
linked significantly to postoperative pain severity. Law
et al. showed that pain interfered with daily activities
and intensified by tension. A diagnosis of symptomatic
apical periodontitis can be considered an independent
risk factor for postoperative pain severity.!>'Y The
frequency and severity of postoperative pain can be
influenced by distinct instrumentation strategies for
root canal preparation, for example, reducing the
occlusion, working length determination methods,
cold lateral compaction irrigation system, and
shuttering procedures.!'>!8

Many treatment procedures have been suggested
to control postendodontic pain; most of them are
pharmaceutical remedies, prescribed as prophylactic

medicines and postoperative analgesics.'!  The
pharmaceutical remedies include the prescription
of nonsteroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, antihistamines, steroidal
anti-inflammatory drugs, long-lasting anesthesia,
narcotic analgesics, and intracanal medicine.!'>!*2!
Nonpharmacological techniques contain protocols
for decreasing nervousness, laser treatment,”?? and
cryotherapy.®!

Photobiomodulation (PMB) is commonly used in
clinical practice and is defined by various parameters:
(1) Laser power (103 — 10" W); (2) wavelength
(300-10,600 nm); (3) pulse rate (0-5000 Hz); (4)
intensity (10 — 10? J/cm?); and (5) electromagnetic
spectrum (630-980 nm from visible red to nearly
visible red). The use of PMB has been shown to be
effective in pain relief, wounds, and nerve damage.”¥
Due to its ability to facilitate wound healing, function
in root canal disinfection, pain relief, and the lack
of adverse events, PMB was applied to endodontic
therapy.”>?%! Although the basic components of pain
reduction through PMB have not been completely
understood, theories have hypothesized that PMB
may diminish pain through biochemical components
based on increased adenosine triphosphates (ATPs)
and decreased oxidative stress. The generally
accepted mechanism of action is that absorbed light
from the laser on the target tissue creates reactive
oxygen species which leads to gene transcription and
cellular healing. Mitochondria are very receptive to
this process and the near-infrared light is absorbed
and the energy is converted into ATP for cellular
functions.?’2¥

Reducing pain after endodontic treatment has
invariably been a popular area of research.!!518%]
Nonetheless, just a few papers have systematically
reviewed the impacts of PMB on postoperative
endodontic pain.’” Thus, this review aimed to
perform a complete evaluation of the impact of PMB
on postoperative endodontic pain.

MATERIALS AND METHODS

The PRISMA checklist was used as a guideline to
perform this comprehensive review.!'*)

Eligibility criteria

The inclusion criteria consisted of the following:
Studies assessing the effectiveness of lasers in
relieving postendodontic pain, randomized clinical
trials (RCTs), or controlled -clinical trials, and
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studies providing relevant information; participants:
Systemically healthy patients but in need of
endodontic treatment; intervention type: Subjects
allocated to experimental or control/placebo groups
depending on whether they received the Ilaser
treatment; outcome variables: The intensity of pain,
the prevalence of pain, or the need for analgesics.

Exclusion criteria consisted of the following:
Reviews and primary studies, including cohort
studies, case-control studies, case series, case

reports, descriptive studies, opinion articles, and
abstracts, repeated publications, animal experiments,
patients with systemic diseases or on any medication
influencing the postoperative endodontic pain,
application of a high-level laser, and studies not
written in English.

Information sources, search strategy, and study
selection

The searched electronic databases included Google
Scholar, Scopous, PubMed, and Embase from
January 1, 2015 to December 30, 2020, using the
following keywords: Endodontic, root canal therapy,
pain, postoperative, low-level laser, PMB and diode
laser. The keywords were validated by Medical
subject headings dictionary. The keywords were
combined through Boolean operators to improve
the search: “Pain” OR “postoperative pain” AND
“endodontic” OR “root canal therapy” OR “low-level
laser” OR “PMB” OR “diode laser.” Endnote X8
was used for electronic management of the literature.
The primary outcome included pain intensity and
secondary outcomes were hyperesthesia, hyperemia,
and touch pain. For this study, 63 articles were
selected concerning the title. Afterward, 22 duplicate
studies were eliminated. By reviewing the abstracts,
some of them were excluded: 12 nonrelevant papers,
one book reference, one thesis reference, 14 review
articles, and one case due to the lack of access to the
full text. Subsequently, the methods and materials of
all the papers were reviewed, and 12 referrals were
selected. Then, the full texts of all the references
were studied and analyzed to find articles strongly
relevant to the subject matter assessed, referring to
the eligibility criteria. As a result, three articles that
did not follow the inclusion criteria were excluded
from this comprehensive review.

Data items and collection
A specialized data extraction form was developed.
First, we extracted the general information

of the studies, including authors, year of
publication, the research designs, country, the
number of participants along with their age and
gender, type of teeth, endodontic diagnoses,
endodontic treatment, pain evaluation method,
laser parameters, method of laser application, and
outcomes.

RESULTS

In this study, due to the heterogeneity of the data,
meta-analysis was not used for the statistical analysis
of results.

Search results

By a main electronic search and a hand search, 63
papers were obtained. Nine trials met the inclusion
criteria after screening the titles, abstracts, and/or
full texts. The flow diagram of the study inclusion
of the comprehensive review is shown in Figure 1.
Nine randomized clinical trials!!>-182831-34] were finally
included. Table 1 shows the specifications of the
included studies.

In addition, summary details of laser parameters are
shown in Table 2.

Table 3 shows the results of all thse included
studies.

Main outcomes of the studies
Nabi et al!® showed no statistically significant
differences in age and gender between the groups.

(63 of records were odcmnﬁcd\
through PubMed, Embase,
Google Scholar and manual

\__ scarching (2015-2020) )

< N
22 of records were duplicated
removed
. J/
/~ 29 of records were excluded: )
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. ./
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& 2" 4 N
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Figure 1: Flow diagram of the study.
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Table 2: Laser parameters and pain intervals

Study ID Type of Mode Wavelength Energy Power Exposure time Total dose per Method of application
laser (nm) density output point (tooth)
(J/cm?)
Nabi et al.l'® Pulse 905 12-16 180s 1.08-1.44 J/ In contact mode perpendicular
wave mW point, 2.16—  to the periapical region of the
2.88 J/tooth  teeth both buccally as well as
lingually (two points/tooth)
Morsy et al. Diode laser Pulse 980 12W 20s(a5s The tip was positioned 1 mm
(2018)r291 coupled with wave irradiation followed short of the apex, slowly dragged
optical fiber by a 10 s pause, at a speed of approximately
200 pm four times for each 2 mm/s in a way that the root
tooth) canals were irradiated from the
apical to the coronal portion in
a helicoidal movement touching
the canal walls
Doganay Diode laser 970+15 85.8J/cm?> 0.5W 60 s total 15 J/point, 30 J/ At a distance of approximately
Yildiz and coupled with The tissue around tooth 10 mm from the tissue around
Arslan(®l optical fiber the apex of the the apex of the mesial and distal
200 pm mesial root apex root (two points/tooth)
30s
The tissue around
the apex of the
distal root 30 s
Ramalho Diode laser 780 4 J/cm? 40 mW 8 s (4 s/point) and 0.16 J/point, Two points of irradiation; the first
etal. and 40 J/ 80 (40 s/point) 0.32 J/tooth  perpendicular to the tooth in the
(2016):2 cm? and 1.6 J/point, middle third of the crown, the
3.2 Jitooth  second perpendicularly to the
periapex
Arslan Diode laser 970+15 85.8J/cm? 0.5W 60 s the tissue 15 J/point, 30 J/ At a distance of approximately
et al.l"d coupled with around the apex tooth 10 mm from the tissue around
optical fiber of the mesial root the mesial and distal root
200 pm apex 30 s the apexes (two points/tooth)
tissue around the
apex of the distal
root 30 s
Coelho et al. 660 600 J/cm? 100 mW 180 s 18 J/tooth  The tip was moved in a gentle
(2019)83 vertical motion
Lopes etal, Indium- 808 90J/em? 0.1 W 100s (25 s/point) 2.5 J/point, 10 Perpendicular in contact with
(2019)017 gallium- J/tooth the gingiva on two points of the
aluminum buccal and lingual side (4 points/
laser tooth)
Barciela et al. Low-intensity 660 320 J/cm? Ns
(2019)34 red laser

Morsy et al.B'" demonstrated no significant differences
in demographic data, age, and gender. Furthermore,
they showed that the bacterial counts of both aerobic
and anaerobic bacteria in the laser group were
significantly less than in the control group. As a result,
a 980-nm diode laser can be a good supplement to the
routine endodontic treatment of necrotic cases with
chronic periapical lesions concerning postoperative
pain and root canal disinfection.

Doganay Yildiz and Arslan'® reported no significant
differences between the groups in demographic data,
age, sex, pulpal status, tooth number (first or second
molar), preoperative palpation, an extra root canal,
and postoperative percussion pain levels.

In a study by Ramalho et al.,3?! the 4-J/cm? irradiation
significantly increased the failure of local anesthetics
in lower jaw teeth due to the PMB, which can improve
local circulation and vasodilatation, increasing
local anesthetic agent absorption. Therefore, they
concluded that PMB should be avoided in teeth with
pain because of irreversible pulpitis.

Arslan et al™ showed no statistically significant
differences between the groups in gender, tooth
number, and postoperative pain on percussion. The
participants in the PMB group exhibited less pain
compared to patients in the placebo group in the first
4 days, but no significant differences were detected
between the groups after 5 and 7 days.
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Table 3: The outcomes of the included studies

Study ID Outcomes P Significance
Nabi et al.l'® PMB can be an effective alternative to the conventional use of NSAIDs in controlling  0.044  Significant
postendodontic pain
Morsy et al.®" Intracanal diode laser irradiation can decrease the postoperative pain after <0.001 Significant
conventional RCT in cases of necrotic teeth with periapical lesions
Doganay Yildiz and Arslanl'®  PMB can be beneficial in reducing postoperative pain in endodontics 0.037  Significant
Ramalho et al.®? The application of 780-nm diode laser irradiation at 4 and 40 J/cm? showed no 0.056 NS
effect in reducing pain. The influence of 4 J/cm? showed a negative effect on local
anesthetics, resulting in a significant increase in complimentary local anesthesia
Arslan et al.l'9 PMB may reduce postoperative pain after RCT of mandibular molar (on first 4 days) <0.05  Significant
Coelho et al.l*3 Photodynamic therapy was efficient in reducing postoperative pain in single-visit 0.036  Significant
RCT of teeth with necrotic pulps
Lopes et al., (2019)1"" The PBM therapy reduces the prevalence of postoperative pain 0.04  Significant
Barciela et al.®4 The pain between the control and laser groups was equivalent 0.28 NS

NSAIDs: Nonsteroidal anti-inflammatory drugs; RCT: Root canal therapy; PMB: Photobiomodulation; NS: Not significant

According to Doganay Yildiz et al.,* there were no
significant differences between the groups in age and
sex. In addition, postoperative percussion level was
significantly lower in the laser group than in the placebo
group. Furthermore, the whole postoperative amount of
substance P was significantly higher than the preoperative
amounts in the laser group; therefore, the low-level laser
can heal wounds through the substance P pathway.

Number of patients in need of analgesics or
ibuprofen

Nabi et al."® showed that taking Ibuprofen 1 h before
the endodontic treatment reduced postendodontic
pain significantly at 4-8-h postoperative intervals.
However, the combination of PMB after the treatment
and ibuprofen before the treatment demonstrated the
best outcomes in reducing postoperative pain. As
a result, PMB can be a successful alternative to the
routine use of NSAIDs in handling postendodontic
pain without the adverse effects of these drugs.

In the study by Doganay Yildiz and Arslan,'® only
one patient among 14 patients required postoperative
analgesics in the PMB group. Therefore, they
concluded that PMB could reduce postendodontic pain.

In the study by Arslan ez al.,l'"> the number of patients
requiring analgesics was lower in the PMB group
compared to the placebo group. Doganay Yildiz
et al¥ could not find any significant differences
between the placebo and laser groups in terms of the
need for analgesics.

Adverse effects

None of these eight studies showed any adverse
effects; in addition, they showed that we can eliminate
the adverse effects of drugs such as NSAIDs using
PMB.I'8 However, we should notice that Ramalho

et alB? showed evidence of the consequences
of PMB application on teeth with symptomatic
irreversible pulpitis. As a result, we can conclude that
PMB should not be used in teeth with pain because of
irreversible pulpitis.

DISCUSSION

As mentioned previously, one of the most well-known
complications of endodontic treatment is postoperative
pain, and there are different factors resulting in this
pain. Based on several clinical trials, endodontic
treatment using the reciprocating approach is correlated
with postoperative pain as this symptom is related
to increased C-type nerve fiber neuropeptides, likely
induced by the extrusion of infected debris into the
peri-apex.** Caviedes-Bucheli et al.’% reported that
the expression of these neuropeptides and consequent
pain is more related to the cross-sectional structure of
the tools rather than to their kinematics. Furthermore,
Tiirker et al.*” when examining the number of
bacteria apically expelled by rotating and reciprocating
systems, discovered that the single reciprocating
instrument caused much less bacterial extrusion. There
was no difference in postoperative pain in a clinical
trial by Relvas et al.’® when comparing the rotary
system to the reciprocating system.

Histologically, Scarparo et al.*” showed that the
extrusion of root canal filling material results in
inflammatory cellular elements, elevated fibrous
concentration, and the creation of micro-abscesses.
In contact with nerve cells, Ruparel et al.*” tested
the direct impact of different endodontic-luting
agents in vitro and suggested that all cement blocks
somehow boosted neuropeptide expression of nerve
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fibers; they also prompt nociceptors and may enhance
neurogenic inflammation. The authors of this clinical
trial observed that unintentional cement extravasation
into the periapical region were a high risk for
postoperative pain in both groups. In a systematic
review of Rosen et al.’s case reports,*!! the extrusion
of obturating materials worsened postoperative
pain induced by nerve cell damage as soon as the
substances came into contact. They found out that
in both groups, accidental extrusion of cement into
the periapical area posed a high risk of postoperative
pain.

Nitzan et al.*¥ identified several instances such that
the extrusion of root canal filling material should
be avoided as this event brings about inessential
chemical and mechanical annoyance, hampering
the regeneration of periapical tissues. As a result,
how endodontists carry out root canal therapy is a
really critical factor that can impact the severity of
postendodontic pain.

Six out of nine articles reviewed in this study!!¢-18:28.33.34]
carried out single-visit root canal therapy, two
studies!'**!l  performed  two-visit  endodontic
treatments, and Ramalho et al.*? did an emergency
endodontic treatment. The number of treatment
sessions may influence postoperative pain. Thus, this
element should also be included in future studies. In
addition, some of the studies included in this review
used laser after root canal treatment,!'*'®#*!) and some
used it before root canal obturation!'**'*3%! or during
endodontic emergency treatment.’?

PMB can decrease the amount of pain through
different biological pathways, as shown in Figure 2.1+

Low Love Lases Thvapy

As with other fields (e.g., orthodontics), PMB has
been recognized as an efficient and noninvasive tool
for managing pain in orthodontic patients. In addition,
PMB has been widely used to relieve pain in different
fields of dentistry.*”]

Laser parameters can have an impact on the pain
outcome

One of the factors preventing a quantitative study is
the extensive heterogeneity of the laser parameters
among the covered studies, which may play a critical
role in the pain outcome. The outcome of PMB
can be influenced by laser type, emission mode,
energy density, energy output, wavelength, and laser
exposure time. Except for three studies that failed to
describe the exact type of laser used, all lasers used in
the included studies were diode laser, with one study
describing it to be indium-gallium-aluminum diode
laser.**!

Over time, different laser types have been developed
and used in various dentistry fields.*! Diode lasers
are the most commonly used among various lasers.
The 980-nm diode laser active medium is a solid-state
semiconductor made up of gallium, indium, and
arsenide. Lasers with diode have many benefits
such as extreme compactness, operation simplicity,
affordability, convenient setting-up, flexibility, and
small size.[*! The wavelengths related to diode lasers
are highly soluble in melanin and hemoglobin and
poorly absorbed in dental hard tissues. They are also
absorbed by water,*”! providing the laser with the
benefit of acting selectively and accurately.*!

Radiation of diode laser has some bactericidal impact
by modifying the bacterial cell wall. Microbiologists
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discuss permanent cell membrane loss, usually in
conjunction with direct heat. The diode laser
applies a photothermal impact on the bacteria and a
photo-disruptive impact on the unreachable bacteria.*”’

Gutknecht et al.% showed that diode laser light could
penetrate the dentin by up to >1000 um. Therefore, it
can be an efficient way to clean the root canals along
with traditional biomechanical procedures, penetrating
areas that were previously unattainable. In addition
to traditional methods of cleaning and forming, the
application of appropriate wavelengths can efficiently
sterilize the dentin, root canals, and periapical arecas
and reduce bacterial recolonization. Therefore, based
on Morsy et al.’s study,! it can be inferred that the
980-nm diode laser may be utilized as an alternative
to traditional endodontic therapy.

Age and gender

In six studies,'182831331 there was no significant
relationship between the age of the patient and
postoperative pain. This observation supports the
results of studies by Ng et a/.°! and Polycarpou et al.*
However, these studies disagree with Ali et al.,>* who
believed that in older age groups, postoperative pain
would be more severe in comparison with younger
ones. Ali et al.®* categorized patients into two groups
and found that postoperative pain was higher in the
older age group (41-65 years old) than the younger
age group (15-40 years old). In Arslan’s study,!'”
the age range was 18-46 years, which may explain
the differences between study results. The simple
randomization technique used in this study resulted in
an unequal distribution of age among the groups, and
the difference was statistically significant. However,
the mean age of the patients in the two groups was
25.76 and 32.62 years; this category is typically
considered one group. Therefore, this age difference
does not have any clinical significance.

Although some studies concluded that postoperative
pain in females was more prevalent than in males,?%
five studies have concluded that sex did not have a
significant effect.l!>!161831411 AJgo, in Lopes’s study,!'”
stratifying by sex showed that differences between
genders persisted after 24 h.

In a clinical study, Ostrom et al.’Y showed that
women had higher sensitivity to pain than men,
measured as follows: Sensitivity to pressure and
mechanical and thermal pain. Wiesenfeld-Hallin,!*
however, attributed the difference in sensitivity
between men and women to the innate biological

systems and thereby suggested that sex hormones
affect pain tolerance and threshold. This literature
disparity can be clarified because women show a
higher incidence of pain than men.’® Nevertheless,
the inference of Lopes et al.l' could be inaccurate
since it relies on the pain stimulus. Women appear to
experience more pain than men in brief and intense
stimuli, but it has been found that they feel greater
pain adaptation to persistent painful stimuli.l’”!

Photobiomodulation in comparison with
nonsteroidal anti-inflammatory drugs
This research suggests that pain substantially
decreased postoperatively in all treatment groups.
Ibuprofen demonstrated significant pain relief at
4-8-h intervals compared to the control group. In this
research, a prophylactic dose of 400 mg was used.!®!
These findings are consistent with those of Dionne
and Cooper® Lately, Arslan et al.® also found that
ibuprofen is more efficient in postendodontic pain
reduction at a 6-h interval. Prophylactic ibuprofen
administration before RCT (Root canal therapy)
blocks the Cox pathway, and the sense of pain can be
blocked by this procedure.!'®

In addition, using a placebo as a control, one of
the included studies also assessed the discrepancies
between the effectiveness of PMB and ibuprofen, a
type of NSAID.U'®! In this analysis, PMB indicated
significant effectiveness in pain control at intervals of
4-8 h and showed a significant pain intensity reduction
after RCT (Root canal therapy) at 12-, 24-, and 48-h
intervals compared to the ibuprofen group. PMB
paired with preoperative NSAIDs led to a greater pain
reduction than using NSAIDs or PMB alone. NSAIDs
are commonly used in pain management after
endodontic treatment, relieving pain by decreasing
chemical inflammatory mediators in peripheral
nociceptors and thus triggering the associated
subsequent events.[® In addition, NSAIDs are noted
for their side effects, i.e., wound healing delay, which
is undesirable for restoring postendodontic tissues.!®!
PMB has a significant effect, along with the ability to
mediate tissue repair; it could be an alternative to the
traditional treatment choice based on NSAIDs in pain
control after RCT (Root canal therapy).[*]

Of the nine studies included in the systematic analysis,
seven studies!!>182831331 indicated that PMB could
efficiently alleviate postoperative endodontic pain, and
two studies did not indicate it.*>*¥ Ramalho suggested
a high standard deviation in the results since pain
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is a subjective experience. The application of laser
irradiation of 780-nm diode at 440 J/cm? indicated
no impact on pain reduction. This outcome may be
attributed to variations in radiation parameters and the
limited number of examined patients in each group,
just 15, and it can also impact the study outcome.

Barciela et alP¥ indicated no significance in
postendodontic pain between the control and
laser groups. These findings may be explained by
differences in radiation parameters.

Given that this systematic review conformed to
standard procedures, a few restrictions remained.
First, although a comprehensive literature search was
conducted, the survey included only nine studies.
Second, the qualitative description of this study might
have been affected by the methodological variability
and the lack of compatibility of the key results. Since
different tools for assessment of pain in the different
studies have been used, the comparison between them
was difficult. Third, some studies have not gathered
the details necessary for the article; however, the
authors attempted to reach out to the researchers for
further information, with no responses. Fourth, the
language constraint in the literature search may have
caused bias in this study. Although we attempted to
contact the researchers, there was no response. Fifth,
limited number of databases and limited number of
key words, which were searched, was one of the other
limitations of this study.

CONCLUSION

Although there is some level of understanding from a
cellular viewpoint of the effects of PMB, there is still
some uncertainty about whether these cellular-level
modifications have any impact on reducing
postendodontic pain. The findings are incomplete and
cannot be generalized to the whole population; as a
result, more well-structured studies are necessary to
eliminate bias to obtain a clearer understanding of the
PMB impact on postendodontic pain.
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