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ABSTRACT

Objectives: The present study investigated the prevalence of mechanical allodynia (MA) in
healthy teeth adjacent and contralateral to endodontically diseased teeth.

Materials and Methods: This cross-sectional study included 114 patients with symptomatic
irreversible pulpitis and apical periodontitis in permanent mandibular first molars who
possessed healthy teeth adjacent and contralateral to the endodontically diseased tooth. The
mechanical sensitivity of the teeth was determined by percussion testing. The presence or
absence of pain on percussion in the teeth adjacent and contralateral to the endodontically
diseased tooth and the tooth distal to the contralateral symmetrical tooth was recorded
according to coding criteria. The prevalence of MA was computed as a percentage, and binary
logistic regression analysis was done. The Fisher exact test and Mann-Whitney U test were
used for binary and ordinal data.

Results: Age and sex did not influence the prevalence of MA. An increased prevalence of MA
was found in patients with higher levels of spontaneous pain (p < 0.001). The prevalence

of allodynia was 57% in teeth adjacent to endodontically diseased teeth and 10.5% in teeth
contralateral to endodontically diseased teeth. In addition, on the ipsilateral side, there were
more painful sensations distal to the diseased tooth than mesially.

Conclusions: Despite being disease-free, teeth adjacent and contralateral to endodontically
diseased teeth exhibited pain on percussion. There was a direct association between the
severity of the patient’s pain and the presence of MA.

Keywords: Central sensitization; Mechanical allodynia; Molar; Pain; Periapical periodontitis;
Pulpitis

INTRODUCTION

Odontogenic pain is a common type of orofacial pain that affects millions of people
worldwide. The stimulation of pulpal or periradicular nociceptors can be the cause of
odontogenic pain. The occurrence of pain in response to a mechanical stimulus that
normally does not provoke pain is an indicator of mechanical allodynia (MA), which involves

Al

ssaldjunwiy Aq peressusn


http://crossmark.crossref.org/dialog/?doi=10.5395/rde.2024.49.e31&domain=pdf&date_stamp=2024-07-29
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5512-0892
https://orcid.org/0000-0003-1462-1353
https://orcid.org/0000-0002-1828-3032
https://orcid.org/0000-0002-4611-4711

Mechanical allodynia: a diagnosis in endodontics

Restorative
Dentistry
& Endodontics

PR; Investigation: Patankar VR; Methodology:
Patankar VR; Project administration: Patankar
VR; Resources: Patankar VR, Jain AK, Rao RD,
Rao PR; Software: Patankar VR, Jain AK, Rao
RD, Rao PR; Supervision: Jain AK, Rao RD, Rao
PR; Validation: Patankar VR, Jain AK, Rao RD;
Visualization: Patankar VR, Jain AK, Rao RD;
Writing - original draft: Patankar VR; Writing

- review & editing: Patankar VR, Jain AK, Rao
RD, Rao PR.

ORCID iDs

Vaishnavi Ratnakar Patankar
https://orcid.org/0000-0001-5512-0892
Ashish K Jain
https://orcid.org/0000-0003-1462-1353
Rahul D Rao
https://orcid.org/0000-0002-1828-3032
Prajakta R Rao
https://orcid.org/0000-0002-4611-4711

https://rde.ac

a decreased neuron excitability threshold and is demonstrated by sensitivity to percussion,
biting, or pressure [1,2].

Pain experienced by the patient before, during, and after root canal treatment is an important
aspect of clinical endodontics. Unfortunately, there is a poor correlation between endodontic
pain and the pathological processes taking place in the pulp and periapical tissues.
Therefore, a study of how pain correlates with diverse clinical presentations can provide
insight into determining the extent of pulpal and periapical inflammation and infection [3].

In addition to a detailed history of pain during the patient’s initial appointment, surrogate
tests such as thermal testing, as well as percussion and palpation tests, are crucial for
endodontic diagnosis. The most common cause of a painful reaction to mechanical

sensory tests is inflammation or infection of the periapical tissues. Nonetheless, it is also
plausible that, even when the periapical tissues are free of pathology, percussion sensitivity
could detect peripheral and central sensitization (CS)-generated MA, which is caused by
inflammatory and hypersensitive pulpal neuronal afferents [1,4]. A deeper understanding
of what each type of mechanical sensory test conveys, along with the way it relates to

overall pain, can aid in our comprehension of mechanical testing. The diagnosis of pulpal
and periapical diseases and pain perception are influenced by an intricate and dynamic
interplay. It has been proven that healthy teeth have mechanical thresholds like their normal
contralateral counterparts [5]. Conversely, teeth with symptomatic irreversible pulpitis

(SIP) have considerably lower mechanical pain thresholds than teeth on the contralateral
side [4]. When compared to healthy individuals, patients with SIP also showed lowered
mechanical pain thresholds in teeth adjacent and contralateral to the endodontically diseased
teeth [6]. This was the first evidence that CS induced by pulpal inflammation resulted in
discernible changes in the pain thresholds of teeth adjacent and contralateral to teeth with
the endodontic disease.

CS refers to the increased function of neurons in nociceptive pathways due to increased
membrane excitability and synaptic efficacy as well as lowered inhibition. This is a
manifestation of the somatosensory nervous system’s remarkable plasticity in response to
activity, inflammation, and neural injury [7,8]. The increased activation of pulpal nociceptors
has been shown to induce changes in wide dynamic range second-order neurons in the
trigeminal complex of the medullary dorsal horn. Since CS can continue despite the
elimination of its primary etiology, it frequently underpins persistent pain states [9,10]. In
addition, it has been reported to cause contralateral alterations in the trigeminal system [11].
This unexplored pain state, which plays a crucial role in the elevated state of nociception that
can affect neighboring and contralateral teeth, is probably present in most patients needing
endodontic treatment [12,13]. Therefore, differentiating between odontogenic and non-
odontogenic pain is crucial for determining a correct diagnosis and adequate treatment plan.
Recognizing and quantifying CS predictors could help the clinician achieve this objective.

To date, few scientific investigations have investigated this issue [1,4,6]. Therefore, this

study aimed to assess MA in healthy teeth adjacent and contralateral to endodontically
diseased teeth, and to identify potential predictors of MA such as age, sex, and the severity of
preoperative pain.

https://doi.org/10.5395/rde.2024.49.e31 2/1


https://orcid.org/0000-0001-5512-0892
https://orcid.org/0000-0001-5512-0892
https://orcid.org/0000-0003-1462-1353
https://orcid.org/0000-0003-1462-1353
https://orcid.org/0000-0002-1828-3032
https://orcid.org/0000-0002-1828-3032
https://orcid.org/0000-0002-4611-4711
https://orcid.org/0000-0002-4611-4711

Restorative
Dentistry
Mechanical allodynia: a diagnosis in endodontics & Endodontics

https://rde.ac

MATERIALS AND METHODS

This cross-sectional study conformed to the principles of the Declaration of Helsinki
and was designed according to Strengthening the Reporting of Observational Studies in
Epidemiology guidelines [14].

Ethics approval

Approval was granted by the Institutional Ethical Committee of Bharati Vidyapeeth Dental
College and Hospital, Navi Mumbai (protocol No: IEC336072022, version 001; August 9,
2023). Patients were screened for enrollment at the outpatient department of Conservative
Dentistry and Endodontics, Bharati Vidyapeeth Dental College and Hospital, Navi Mumbai
from August 2023 to February 2024.

Sample size calculation

The sample size (n = 348) was estimated using data for MA reported by Kayaoglu et al. [1] and
calculated using a 2-sided single-proportion test for the prevalence of MA in healthy teeth
adjacent to endodontically diseased teeth. A sample size of 114 was found to be adequately
powered to detect a prevalence of MA between 39.4% and 65.7% in healthy teeth adjacent
(ipsilateral) to endodontically diseased teeth. The confidence level was 95% with an alpha of
0.05 in the 2-sided test.

The null hypothesis was that the prevalence of MA in ipsilateral healthy teeth adjacent

to endodontically diseased teeth would be 52.5%. The alternate hypothesis was that the
prevalence of MA in ipsilateral healthy teeth adjacent to endodontically diseased teeth would
not be between 39.4% and 65.7% (a 25% margin), which meant that the prevalence of MA
would be either < 39.4% or > 65.7%.

Inclusion and exclusion criteria

We included patients aged > 18 years and < 60 years of either sex, with deep carious lesions
with SIP and symptomatic apical periodontitis (SAP) in the mandibular permanent first
molars with healthy teeth proximal and distal to the diseased tooth, a healthy tooth
contralateral to the diseased tooth, and a healthy tooth distal to the contralateral symmetrical
tooth. We excluded patients who were unable to communicate and give informed consent;
had a history of significant medical problem(s) (American Society of Anesthesiologists
physical status classification III or greater); teeth with periapical radiolucency other than
slight widening of the periodontal ligament space (periapical index > 3) [15,16]; persistent
use of antidepressants, narcotics, or sedatives; or analgesic intake within the past 24 hours.
Once eligibility was confirmed, patients were briefed about the treatment protocol before
obtaining informed consent.

Percussion test for MA

Patients were provided with a thorough explanation of the study’s aims and methods.

The cases were preoperatively evaluated using the cold test (Roeko Endo-Frost; Coltene-
Whaledent, Langenau, Germany) and preoperative radiographs (Carestream CS 5200;
Carestream Dental LLC, Atlanta, GA, USA). Two radiographs were taken on the ipsilateral
and contralateral sides of the diseased tooth to check the coronal, periodontal, and
periradicular status. Percussion tests were performed vertically on the occlusal tooth
surface using the blunt end of an examination probe. The presence, absence, and intensity
of pain identified during percussion tests in the teeth adjacent and contralateral to the
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Table 1. Coding criteria

Code Explanation
Y1
1 At least 1 of the adjacent teeth presents moderate to severe pain on percussion.
Otherwise
Y2
1 Contralateral symmetrical tooth presents moderate to severe pain on percussion.
Otherwise
Y3
1 Tooth distal to the contralateral symmetrical tooth presents moderate to severe pain on percussion
Otherwise
Y4
1 Contralateral symmetrical tooth and tooth distal to the contralateral symmetrical tooth present
moderate to severe pain on percussion.
0 Otherwise

Permission was obtained from Dr. Guven Kayaoglu for use of the coding criteria.

endodontically diseased mandibular first permanent molars and teeth distal to the
contralateral mandibular first molar were recorded using a visual analogue scale (VAS) and a
code criterion (Table 1) [4]. The VAS consisted of a line divided into 10 mm segments, which
the patients marked to grade their pain severity considering the following: no pain (0 mm),
mild pain (1-3 mm), moderate pain (4—6 mm), and severe pain (710 mm). For the code
criteria, each patient was assigned 1 or more grades. Grade Y1 denoted pain on percussion
of adjacent teeth (ipsilateral). Grades Y2, Y3, and Y4 were separate categories for pain on
percussion of the contralateral side. Subcodes 1 and O denoted the presence or absence of
pain on percussion in adjacent or contralateral teeth (Table 1).

Data analysis

All data were entered onto a spreadsheet using Microsoft Office Excel 2021 (Office 365) and
examined for errors and inconsistencies. Data analysis was performed using Windows-based
MedCalc statistical software version 20.014 (MedCalc Software bvba, Ostend, Belgium;
http://www.medcalc.rorg; 2021).

Data expression

Measurement and ranking data for pain scores were presented as means with standard
deviation (SD), standard error (SE), and 95% confidence intervals (Cls). Binary (presence or
absence of pain) data and nominal data were presented as numbers with proportions (%).

Statistical analysis

The prevalence of MA was calculated in all patients, based on findings of MA in healthy teeth
adjacent and contralateral to endodontically involved teeth. The denominator was the total
number of patients with endodontically diseased teeth. The prevalence of MA in ipsilateral
and contralateral teeth was computed as a percentage. For binary data, the Fisher exact test
was utilized, and the Mann-Whitney U test was used for ordinal data. For continuous data,
the t-test was used for comparisons. Binary logistic regression analysis was used with the
presence of MA as a dependent variable and other factors (age, sex, preoperative pain) as
independent variables. All analyses were carried out utilizing 2-sided tests with an alpha value
0f 0.05 (corresponding to a 95% confidence level).
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Figure 1. Prevalence of ipsilateral and contralateral MA. (A) Graph representing the percentage of ipsilateral and contralateral MA. (B) Graph representing
contralateral MA in individual codes (Y2, Y3, Y4). Refer to Table 1 for code criteria (Y2, Y3, Y4 and code O, code 1).
MA, mechanical allodynia.

RESULTS

Of the 114 patients included in the study, 66 were women and 48 were men, with a mean
age of 29 years. MA was detected in 57% (65/114) of teeth adjacent to the endodontically
diseased tooth (Figure 1A), and 10.5% (12/114) was detected in teeth contralateral to the
endodontically diseased tooth (Table 2). Furthermore, teeth distal to the endodontically
diseased tooth were more painful than teeth located mesially. Y1-Code 1 was present in 65
of 114 teeth (57%), Y2-Code 1 in 8 0f 114 teeth (7%), Y3-Code 1in 2 of 114 teeth (1.75%),
and Y4-Code 1in 2 of 114 teeth (1.75%). Laterality did not have any significant influence on
the prevalence of MA (Table 3, Figure 1B). Age and sex showed no statistically significant
associations with the presence of MA (p > 0.05) (Tables 4 and 5, Figure 2). MA was

more prevalent in women than in men on the ipsilateral (women: 60%, men: 40%) and
contralateral sides (women: 58.3%, men: 41.7%), but the difference was not statistically
significant. Patients with higher levels of spontaneous pain were associated with an increased
prevalence of MA (p < 0.001) (Table 4, Figure 3).

Table 2. Percentage and number of patients with and without ipsilateral and contralateral mechanical allodynia (MA)

Variables MA present MA absent

No. % No. %
Ipsilateral MA 65 57.0% 49 43.0%
Contralateral MA 12 10.5% 102 89.5%

Table 3. Contralateral mechanical allodynia (MA) in individual codes (Y2, Y3, Y4)

Variables Y2/Y3/Y4 (contralateral MA) Total
Code 0 Y2 (Code 1) Y3 (Code 1) Y4 (Code 1)
Tooth
36 47 (46.1%) 4 (50.0%) 1 (50.0%) 2 (100.0%) 54 (47.4%)
46 55 (53.9%) 4 (50.0%) 1 (50.0%) 0 (0.0%) 60 (52.6%)
Total 102 8 2 2 114

Data are presented as count (%). Refer to Table 1 for coding criteria (Y2, Y3, Y4 and code O, code 1).
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Table 4. Influence of age and preoperative pain level on the prevalence of ipsilateral (Y1) and contralateral mechanical allodynia (MA) (Y2, Y3, Y4)

Variables Code O Code 1 p
No. Mean + SD Min-Max No. Mean + SD Min-Max
Ipsilateral MA (Y1)
Age (yr) 49 29.67 + 8.28 18-50 65 30.48 +11.27 18-60 0.675
Preoperative pain score (VAS) 49 4.69 +1.02 3-7 65 5.77 £1.51 2-9 <0.001
Contralateral MA (Y2, Y3, Y4)
Age (yr) 102 29.89 +10.14 18-60 12 32.17 +9.49 18-50 0.461
Preoperative pain score (VAS) 102 5.10+1.31 2-9 12 7.08 +1.08 5-9 <0.001

Refer to Table 1 for code criteria (Y1, Y2, Y3, Y4 and code O, code 1).
SD, standard deviation; Min, minimum; Max, maximum; VAS, visual analogue scale.

Table 5. Influence of sex on the prevalence of ipsilateral (Y1) and contralateral mechanical allodynia (MA) (Y2, Y3, Y4)

Variables Code O Code 1 Total p
Ipsilateral MA (Y1)
Sex 0.600
Male 29 (44.9%) 26 (40.0%) 48 (42.1%)
Female 27 (55.1%) 39 (60.0%) 66 (57.9%)
Total 49 65 114
Contralateral MA (Y2, Y3, Y4)
Sex 0.974
Male 43 (42.2%) 5 (41.7%) 48 (42.1%)
Female 59 (57.8%) 7 (58.3%) 66 (57.9%)
Total 102 12 114

Data are presented as count (%). Refer to Table 1 for code criteria (Y1, Y2, Y3, Y4 and code O, code 1).
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Figure 2. Influence of age and sex on the prevalence of ipsilateral and contralateral MA. (A) Graph representing the influence of age on the prevalence of
ipsilateral MA. (B) Graph representing the influence of age on the prevalence of contralateral MA. (C) Graph representing the influence of sex on the prevalence
of ipsilateral MA (Y1). (D) Graph representing the influence of sex on the prevalence of contralateral MA (Y2, Y3, Y4). Refer to Table 1 for code criteria (Y1, Y2, Y3,
Y4 and code 0, code 1).

MA, mechanical allodynia; CI, confidence interval.
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Figure 3. Influence of preoperative pain levels on prevalence of ipsilateral and contralateral MA. (A) Graph
representing the association between preoperative pain and ipsilateral MA. (B) Graph representing the association
between preoperative pain and contralateral MA. Refer to Table 1 for code criteria (code 0, code 1, Y1).

VAS, visual analogue scale; MA, mechanical allodynia; CI, confidence interval.

DISCUSSION

This study was unique in that it assessed MA not only in healthy teeth adjacent to
endodontically diseased teeth, but also in healthy teeth contralateral to endodontically
diseased teeth. The main conclusion of this study was that healthy teeth adjacent and
contralateral to teeth with symptomatic irreversible pulpitis and apical periodontitis
frequently exhibited MA. The prevalence of MA was 57% in healthy teeth adjacent to
endodontically diseased teeth and 10.5% in teeth contralateral to endodontically diseased
teeth. The prevalence of ipsilateral allodynia was higher than the prevalence of contralateral
allodynia. Furthermore, teeth distal to endodontically diseased mandibular first molars
were more painful than mesial teeth on the ipsilateral side. Age and sex had no significant
influence on the prevalence of MA. The incidence of both ipsilateral and contralateral
allodynia was strongly influenced by the intensity of preoperative pain.

Ipsilateral pain generated by high threshold nociceptive cells has been documented in

rat teeth [17]. In mice, the hind paw (a more distant region) exhibited MA following
experimental dental pulp injury [18]. The authors hypothesized that dental pulp injury is
associated with substantial neuroplasticity, which may contribute to allodynia and persistent
pain [18]. These studies on rats furnish valuable scientific evidence, but they cannot be used
to validate the findings of our study. In a human study, distinct regions of hyperalgesia and
allodynia have been identified around intradermal capsaicin injection sites. The hyperalgesia
propagated radially outward, covering extensive areas, with pain levels gradually decreasing
with increased distance from the injection site [19].

The ipsilateral pain correlations revealed in our study suggest that CS can coexist with
peripheral sensitization. Under usual conditions, sensory experiences elicited by innocuous
and noxious stimuli are distinct and discrete. The environment is hyperactive in CS,

leading to the convergence of 2 sensory pathways, which then results in the loss of usual
discrimination and expansion of the receptivity field of the dorsal horn neurons. Thus,
synaptic efficiency increases and inhibitory regulation decreases and pain is elicited by
stimuli that were previously subthreshold or non-painful [7,8]. This forms the basis for MA in
the diseased tooth as well as healthy adjacent teeth.

https://doi.org/10.5395/rde.2024.49.e31 7/
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Our observation of MA in contralateral healthy teeth agrees with the results of Khan

etal. [6], who found decreased biting force in healthy teeth contralateral to teeth with
irreversible pulpitis and acute apical periodontitis. Pain was also observed in teeth distal

to the contralateral symmetrical tooth, which again is an indication of CS. Experiments

have demonstrated that noxious conditioning (injury or injection of capsaicin) on one

side of the body can result in allodynia in the untreated (pathology-free) contralateral side
[20]. Although the precise neurophysiology of this reaction needs further study, previous
research has suggested that peripheral and central (spinal and supraspinal) mechanisms play
arole. Certain peripheral receptors, such as transient receptor potential vanilloid TRPV1,
PIEZO2, and purinoceptor P2X3, can be stimulated and upregulated to produce and sustain
contralateral effects [21,22]. Contralateral effects at the spinal level may be mediated by the
midline crossover of commissural interneurons that end in the contralateral dorsal horn or the
overlapping central terminals of primary afferent neurons [23]. At the spinal level, astrocytic
and microglial cells also make a substantial contribution [24]. In addition, involvement of the
descending pain regulation system and activation of higher brain centers like periaqueductal
gray matter and anterior cingulate cortex are examples of supraspinal processes [25].

A study by Owatz et al. [4] found MA in 57.2% of patients with irreversible pulpitis and

acute periradicular periodontitis. They postulated 3 mechanisms for the MA: 1) stimulation
of pulpal mechanoreceptive nociceptive neurons, 2) diffusion of inflammatory cytokines

or bacterial metabolites into the periradicular region, and 3) activation of periradicular
mechanoreceptive nociceptive neurons and CS [4]. Another study reported a 55% drop in

the mechanical pain threshold in teeth diagnosed with SIP and in teeth with SAP [12]. They
also concluded that sex was a key predictor of MA, with women exhibiting much lower pain
thresholds than men on both sides [12]. In addition, teeth with previously initiated treatment
showed a significant decrease (64%) in the mechanical pain threshold [12]. These results
imply that pulpitis or incomplete root canal therapy-related inflammation has a significant
impact on periradicular nociceptors. This may have practical implications—namely, it

may be best to finish root canal therapy as soon as feasible to shorten the duration of the
primary afferent barrage, thus preventing the development of CS [12]. Furthermore, evidence
suggests that moderate to severe preoperative MA is a predictor of postoperative pain in
patients undergoing root canal treatment [2].

One intriguing finding of our study is that teeth distal to the diseased tooth (first molar)

had higher percussion sensitivity than teeth mesial to the diseased tooth on the ipsilateral
side. A possible explanation could be that biting force increases from the incisors to molars
in patients with normal overjet and overbite [26,27]. MA, which is a result of central and
peripheral sensitization, might be a protective body response, compelling a person to
minimize bite force in the presence of an injured or diseased tooth [1]. Typical nociceptive
behavior, hyperalgesia, and allodynia may differ across the sexes, suggesting that sex
hormones are involved in mediating these nociceptive distinctions. Although the influence
of sex on MA in endodontic patients is unclear, a prior study reported a substantial sex
difference in the prevalence of MA [5]. The biological differences between men and women
might explain the increased occurrence of MA in women [28,29]. Fluctuating female hormone
levels may be linked with varying amounts of serotonin and noradrenaline, leading to
greater pain predominance in women throughout the menstrual period and when receiving
hormonal replacement therapy or using oral contraceptives [30,31]. Our study demonstrated
no significant influence of sex on either ipsilateral or contralateral painful associations. This
disparity in results could be attributed to differing measurement methods. More research is

https://doi.org/10.5395/rde.2024.49.e31 8/1
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needed to understand how sex affects MA. Traditional methods for detecting MA include the
percussion test, which is commonly performed with a mirror or probe handle, and the bite
test on a hard object such as the Tooth Slooth [1]. However, these tests are not quantitative and
have intrinsic variability in force vectors and subjective outcomes.

A limitation of our study was that the assessment was conducted using qualitative clinical
percussion testing. The utilization of a quantitative bite fork force transducer is another
alternative, but it necessitates additional inclusion criteria, such as the existence of an
antagonist tooth [1]. A bite fork force sensor device is used to measure MA by determining
occlusal force on the ipsilateral and contralateral sides [32]. Usually, patients are unable to
bite on the affected tooth with the same force as on the contralateral tooth. Furthermore,
the design of a bite fork force sensor prevents examination of a tooth that has extensive
decay [1]. The bite fork force sensor is designed to be placed under 1 cusp at a time and
features an acrylic cone that works as an occlusal guide, allowing it to be positioned in a
consistent location each time [5]. Since the extent of caries and cuspal involvement varied
in the teeth included in our study, it was not practical to use a bite fork force sensor device.
The accessibility, feasibility, and clinical relevance of routine clinical percussion testing
made it advantageous [4]. Furthermore, it required less of an armamentarium and was
cheaper, faster, and convenient. A limitation of the routine percussion test was that it was
not quantitative and used an undefined amount of force. Nevertheless, there was obvious
variation in how patients responded to mechanical testing, given the intrinsic diversity

of pain reporting. No examiner effect was detected, as all percussion tests were carried
out by the same examiner. In the present study, we included only mandibular first molars
to minimize the effect of tooth type on the prevalence of MA and because this tooth is
commonly affected by dental caries and endodontic involvement.

Our study included a relatively small sample of 114 patients with SIP and SAP. Therefore,

the prevalence of MA in the study cohort (patients presenting to the study site with
endodontically diseased teeth) may not be representative of the entire population. Our results
were site-specific and may not be extrapolated to the population in general. In addition, since
the primary objective of this study was to investigate the prevalence of MA in ipsilateral teeth,
the sample size was estimated based on available data for MA in ipsilateral teeth. The data for
contralateral MA were independently reported.

Since all clinicians have encountered unexplained sensitivity to percussion in otherwise
healthy teeth adjacent to a tooth with obvious pulpal and periapical pathology, our findings
are of substantial clinical significance. MA is not limited to pulp and periapical pathologies,
but has also been observed after third molar extractions and surgery [33]. Thus, the
occurrence of CS should be explored in greater depth to help clinicians across the various
domains of dentistry comprehend and diagnose diverse conditions.

It is suggested that dentists use caution when interpreting the findings of percussion
hypersensitivity testing. It is more likely to indicate a decreased pain threshold or increased
pain sensitivity as a result of peripheral or central sensitization than to pinpoint the precise
tooth with periapical inflammation or infection [34,35]. In addition, the presence of MA with
moderate to severe preoperative pain should be taken into account while designing an effective
postoperative pain management plan. Research has shown that both local anesthetics and

a typical analgesic regimen (non-steroidal anti-inflammatory drugs) may not be enough to
relieve MA [6,36]. This topic warrants further research to find an ultimate solution to MA.
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CONCLUSIONS

Within the constraints of this investigation, it can be concluded that healthy teeth adjacent and
contralateral to endodontically diseased mandibular first molars frequently exhibit MA. The
prevalence of ipsilateral MA was comparatively higher than the prevalence of contralateral MA.
In addition, teeth distal to endodontically diseased mandibular first molars were more painful
than teeth located mesially on the ipsilateral side. Patients with higher levels of spontaneous
pain were associated with an increased prevalence of MA. Thus, dentists need to be prepared
to confront percussion-sensitive healthy teeth in patients with endodontically diseased and
symptomatic teeth. The patient should also be educated about the condition and be instructed
to expect gradual resolution upon treatment of the affected tooth.
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