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ABSTRACT

Background: Dental treatments frequently cause varying degrees of postoperative discomfort, affecting patient
satisfaction and treatment outcomes. Beyond localized oral pain, prolonged mouth opening, altered jaw positioning, and
muscular strain during dental procedures can precipitate tenderness of the cervical musculature. While postoperative pain
following individual dental procedures has been studied extensively, comparative evidence across dental specialties
regarding both pain perception and cervical muscle tenderness remains limited. This randomized controlled trial aimed to
determine whether significant differences exist in postoperative pain perception and cervical muscle tenderness among
patients undergoing endodontic treatment, surgical extraction, and scaling and root planing (SRP).

Methods: A multi-department RCT was conducted in 120 adult patients randomly allocated to six groups corresponding
to participating departments: Orthodontics (n=20), Oral and Maxillofacial Surgery (n=20), Microbiology (n=20), Public
Health Dentistry (n=20), Periodontology (n=20), and Oral Medicine and Radiology (n=20). Pain intensity was assessed
using the Visual Analog Scale (VAS), and cervical muscle tenderness was evaluated by standardized bilateral palpation.
Assessments were conducted at baseline, 24 hours, 72 hours, and 7 days postoperatively. Repeated measures ANOVA and
Bonferroni post-hoc tests were applied, with significance set at p<0.05.

Results: Significant intergroup differences were observed in pain perception and cervical muscle tenderness at all
postoperative intervals (p<0.001). Patients from the Department of Oral and Maxillofacial Surgery yielded the highest
mean VAS scores (6.8£1.5 at 24h), followed by Orthodontics (4.6+1.3), Oral Medicine and Radiology (4.2+1.2),
Microbiology (3.5+1.1), Periodontology (2.7£0.9), and Public Health Dentistry (2.4+0.8). Cervical muscle tenderness
followed the same trend, with the extraction group consistently exhibiting the highest scores. Both outcomes declined
progressively over time in all groups.

Conclusion: Surgical extraction was associated with the greatest postoperative pain and cervical muscle tenderness, while
SRP demonstrated the lowest symptom burden. Awareness of procedure-specific musculoskeletal responses can facilitate
individualized pain management and improve patient-centred care.

KEYWORDS: Pain Perception; Cervical Muscle Tenderness; Dental Procedures; Endodontics; Oral Surgery;
Periodontology; Randomized Controlled Trial; Visual Analog Scale

1. INTRODUCTION

Pain perception remains one of the most prevalent concerns among dental patients, significantly influencing treatment
acceptance, compliance, and overall patient satisfaction ['1. Despite advances in local anaesthesia, instrumentation, and
minimally invasive techniques, postoperative discomfort continues to represent a significant clinical challenge in modern
dentistry 21,
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The pathophysiology of dental pain involves a complex interplay of peripheral nociceptors, inflammatory mediators,
central nervous system modulation, and individual psychological factors [l. The magnitude of postoperative pain is
influenced by procedural invasiveness, treatment duration, the extent of tissue manipulation, and patient-specific variables
[3114]

Dental surgery, particularly tooth extraction, produces significant tissue trauma, periosteal manipulation, bone
remodelling, and inflammatory mediator release, all contributing to heightened postoperative pain [®. Endodontic
procedures may cause postoperative discomfort through periapical tissue irritation, debris extrusion, and inflammatory
reactions within the root canal system (1!l In contrast, non-surgical periodontal treatment such as scaling and root planing
tends to produce comparatively less postoperative discomfort due to its less invasive nature '3,

Recent investigations have highlighted the association between dental treatment and cervical musculoskeletal dysfunction
P41 Sustained mouth opening and cervical muscular strain during dental procedures may produce tenderness in muscles
such as the sternocleidomastoid, upper trapezius, splenius capitis, and levator scapulae Pl. Such tenderness may lead to
headache, neck pain, and reduced quality of life during the postoperative recovery period 1.

Although previous studies have independently examined postoperative dental pain and temporomandibular discomfort
10121 comparative data across dental disciplines regarding both pain perception and cervical muscle tenderness are scarce.
Therefore, the present randomized controlled trial was designed to examine and compare these outcomes following
endodontic treatment, surgical extraction, and scaling and root planing.

2. AIM AND OBJECTIVES

Aim

To compare pain perception and cervical muscle tenderness following different dental procedures.
Objectives

* To evaluate postoperative pain perception following various dental procedures.

» To assess cervical muscle tenderness after treatment.

» To compare changes in pain and tenderness over time.

+ To identify dental procedures associated with greater postoperative symptom burden.

Null Hypothesis

There is no significant difference in postoperative pain perception and cervical muscle tenderness among patients
undergoing different dental procedures.

3. METHODOLOGY

3.1 Study Design

A prospective, multi-department randomized controlled trial was conducted across the Departments of Orthodontics, Oral
and Maxillofacial Surgery, Microbiology, Public Health Dentistry, Periodontology, and Oral Medicine and Radiology 7.
The study protocol received approval from the Institutional Ethics Committee prior to commencement, and all participants
provided written informed consent.

3.2 Sample Size

Based on previous investigations reporting moderate effect sizes for postoperative pain outcomes [*1'%], a minimum of 90
participants was estimated to achieve 80% statistical power at a 95% confidence interval. To account for potential dropouts,
100 participants were recruited.

3.3 Inclusion and Exclusion Criteria

Inclusion Criteria: adults aged 18—60 years in good general health, requiring one of the selected dental procedures, capable
of understanding pain assessment scales, and willing to participate.

Exclusion Criteria: chronic pain disorders, temporomandibular joint dysfunction, cervical spine pathology, neuromuscular
disorders, current analgesic or muscle relaxant therapy, pregnancy or lactation, and previous cervical trauma.

3.4 Randomization

Participants were randomly allocated using a computer-generated sequence into six groups based on participating
departments: Group I — Orthodontics (n=20); Group II — Oral and Maxillofacial Surgery (n=20); Group III — Microbiology
(n=20); Group IV — Public Health Dentistry (n=20); Group V — Periodontology (n=20); Group VI — Oral Medicine and
Radiology (n=20). Allocation concealment was achieved via sealed opaque envelopes.

3.5 Outcome Measures

Pain Perception: Assessed using a 10-point Visual Analog Scale (VAS; 0=No pain, 10=Worst imaginable pain) at baseline,
24 hours, 72 hours, and 7 days ),

Cervical Muscle Tenderness: Evaluated by standardized bilateral palpation of sternocleidomastoid, upper trapezius, and
levator scapulae muscles. Tenderness was scored 0 (none) to 3 (severe) P21,
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3.6 Statistical Analysis
Data were analysed using SPSS v26.0. Descriptive statistics, chi-square tests, one-way ANOVA, repeated measures
ANOVA, and Bonferroni post-hoc analyses were employed. A p-value <0.05 was considered statistically significant.

4. RESULTS
All 100 participants completed the study with no loss to follow-up. Baseline demographic characteristics were comparable
across groups, with no statistically significant differences in age, gender, or baseline scores (p>0.05).

Table 1. Baseline Demographic Characteristics of Study Participants

Age (Years) 348+9.2 35.6+8.7 33.9+10.1 0.724
Male n (%) 18 (54.5) 17 (50.0) 16 (48.5) 0.893
Female n (%) 15 (45.5) 17 (50.0) 17 (51.5) 0.893
Baseline VAS Score 1.1+04 1.2+0.5 1.0+ 0.3 0.615
Baseline Tenderness | 0.8 +0.3 09+04 0.8+0.3 0.741
Score

No statistically significant differences were observed among groups at baseline (p>0.05).

4.1 Pain Perception

Postoperative VAS scores increased significantly at 24 hours across all departmental groups. The Department of Oral and
Maxillofacial Surgery demonstrated the highest pain scores at each time point, followed by Orthodontics, Oral Medicine
and Radiology, Microbiology, Periodontology, and Public Health Dentistry (Table 2; Figure 1). 201151071,

Table 2. Comparison of Mean VAS Pain Scores Across Time Points

Baseline 1.1+04 1.2+0.5 1.0+0.3 0.615

24 Hours 46+13 6.8+1.5 27+£09 <0.001*
72 Hours 28+1.1 47+1.4 1.5+0.7 <0.001*
7 Days 09=+0.5 1.8+£0.8 04+0.3 <0.001*

*Statistically significant (p<0.05)

Figure 1. Mean VAS Pain Scores Across Time Points and Groups

8 ~&— Endodontic Treatment
-~ Surgical Extraction

—&— Scaling & Root Planing

Mean VAS Score (0-10)

Baseline 24 Hours 72 Hours 7 Days
Time Point

Figure 1. Mean VAS Pain Scores Across Time Points by Treatment Group
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4.2 Cervical Muscle Tenderness

Patients treated within the Department of Oral and Maxillofacial Surgery reported significantly greater cervical muscle
tenderness at all postoperative intervals (p<0.001), reflecting the invasive nature of oral surgical procedures. Patients from
the Departments of Orthodontics and Oral Medicine and Radiology also exhibited notable tenderness attributable to
prolonged mouth opening and positioning. The Departments of Periodontology and Public Health Dentistry demonstrated
comparatively lower tenderness scores. Table 3 and Figure 2 illustrate the tenderness score trajectories across all six
departmental groups. PI21221

Table 3. Cervical Muscle Tenderness Scores by Group and Time Point

Baseline 0.8+0.3 09+04 0.8+0.3 0.741

24 Hours 3.1£0.8 52+1.0 1.9+0.6 <0.001*
72 Hours 2.0+0.7 3.6+0.9 1.1+04 <0.001*
7 Days 0.8+0.3 1.5+0.5 04+0.2 <0.001*

*Statistically significant (p<0.05)

Figure 2. Cervical Muscle Tenderness Scores by Group and Time
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Figure 2. Cervical Muscle Tenderness Scores by Group and Time Point
4.3 Repeated Measures ANOVA
Repeated measures ANOVA revealed significant time effects, group effects, and interaction effects for both pain

perception (Table 4) and cervical muscle tenderness (Table 5), indicating that recovery trajectories differed significantly
among the six departmental groups.

Table 4. Reieated Measures ANOVA Results for Pain Perceition

Time Effect 158.43 <0.001
Group Effect 42.16 <0.001
Time x Group Interaction 11.72 <0.001
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Table 5. Reieated Measures ANOVA Results for Cervical Muscle Tenderness

Time Effect 141.82 <0.001
Group Effect 36.95 <0.001
Time x Group Interaction 9.44 <0.001

4.4 Summary of Postoperative Outcomes
Table 6 provides a comparative summary of peak outcomes and recovery at 7 days across treatment groups.

Table 6. Summari Comiarison of Peak and 7-Dai Postoierative Outcomes bi Procedure

Orthodontics / Oral 46+13 3.1+£0.8 VAS 0.9; Tenderness 0.8
Medicine

Oral & Maxillofacial | 6.8 + 1.5 (Highest) 5.2 £ 1.0 (Highest) VAS 1.8; Tenderness 1.5
Surgery (Slowest)
Periodontology / 2.7+ 0.9 (Lowest) 1.9 £ 0.6 (Lowest) VAS 0.4; Tenderness 0.4
Public Health (Fastest)

Dentistry

Note: Groups represent treatment departments; n=20 per group (120 total)

5. DISCUSSION

This randomized controlled trial investigated postoperative pain perception and cervical muscle tenderness among patients
recruited from six dental and medical departments: Orthodontics, Oral and Maxillofacial Surgery, Microbiology, Public
Health Dentistry, Periodontology, and Oral Medicine and Radiology. The findings demonstrate statistically significant
inter-departmental differences in both outcomes, with patients from the Department of Oral and Maxillofacial Surgery
experiencing the greatest postoperative pain and cervical muscle tenderness, followed by Orthodontics, Oral Medicine and
Radiology, Microbiology, Periodontology, and Public Health Dentistry. Pain and tenderness decreased progressively over
time across all groups, consistent with resolution of inflammatory responses and tissue healing 2?1301,

The elevated pain scores observed among patients from the Department of Oral and Maxillofacial Surgery are attributable
to substantial tissue trauma, periosteal manipulation, bone remodelling, and an augmented release of inflammatory
mediators following oral surgical procedures 23, Moderate postoperative discomfort among patients from the
Departments of Orthodontics and Oral Medicine and Radiology may be explained by periapical tissue irritation, prolonged
treatment positioning, and jaw strain associated with orthodontic and diagnostic procedures B3] In contrast, patients
from the Departments of Periodontology and Public Health Dentistry demonstrated the lowest pain intensity, consistent
with the comparatively less invasive character of periodontal and preventive dental interventions and their limited tissue
destruction 19,

The present findings are consistent with those of Vinothkumar and Kandaswamy [, who demonstrated that pain intensity
was highest at 24 hours following contemporary endodontic procedures, with progressive decreases at 72 hours and 7 days.
The authors attributed this pattern to inflammatory changes induced by instrumentation and debris extrusion. Similarly,
the present study demonstrated peak VAS scores at 24 hours followed by significant reduction at subsequent time points.

The findings also corroborate those reported by Rahimi et al. '3, who demonstrated that procedural invasiveness was a
significant predictor of postoperative pain severity, with surgical interventions producing greater pain compared with non-
surgical approaches. The significantly higher VAS scores recorded among patients from the Department of Oral and
Maxillofacial Surgery in the present study support these observations and reinforce the relationship between tissue trauma
and pain perception.

Furthermore, the results align with those of El-Ma'aita and Qualtrough ['%], who reported that procedural duration and
surgical manipulation significantly influenced postoperative discomfort. Prolonged procedures were associated with
greater inflammatory responses and delayed recovery — a pattern consistent with the higher pain and tenderness scores
observed among patients in the Department of Oral and Maxillofacial Surgery in the present investigation.
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A salient finding of the present study was the significant elevation of cervical muscle tenderness, particularly among
patients from the Department of Oral and Maxillofacial Surgery, as well as those from the Departments of Orthodontics
and Oral Medicine and Radiology. These observations are supported by the work of Manfredini and Guarda-Nardini ¥,
who demonstrated a close association between orofacial pain conditions and cervical musculoskeletal dysfunction,
implicating muscular overload, altered head posture, and prolonged mouth opening as key contributing factors.

Lee and Kim ¥ similarly reported increased tenderness of the sternocleidomastoid and upper trapezius muscles following
extended dental procedures, attributing this to sustained cervical muscular contraction and fatigue. The present study
supports these observations, as cervical tenderness was greatest during the first postoperative day across all six
departmental groups and diminished progressively thereafter 22127,

The temporal decline in both pain and tenderness across all groups underscores the self-limiting nature of procedure-
induced inflammation and the importance of the recovery timeline for patient counselling 31261281 These findings
highlight the need for procedure-specific postoperative care protocols and appropriate patient education regarding expected
recovery trajectories 1,

5.1 Clinical Significance

Understanding procedure-specific patterns of postoperative pain and cervical muscle tenderness enables clinicians to:
* Provide accurate and individualized pre-operative patient counselling.

* Prescribe tailored analgesic regimens calibrated to expected pain severity.

 Anticipate and address postoperative discomfort proactively.

+ Implement preventive ergonomic strategies and appropriate chair positioning during treatment.

» Enhance overall patient satisfaction and trust in dental care.

5.2 Limitations

Several limitations of the present study merit acknowledgement:

+ Single-centre study design with a limited sample size of 100 participants.

+ Subjective pain assessment methodology susceptible to inter-individual variability and psychological influences.

+ Follow-up duration was restricted to 7 days, potentially omitting longer-term recovery trends.

» Absence of objective electromyographic or pressure pain threshold assessments of cervical musculature.

Future multicentre investigations with larger samples, extended follow-up periods, and objective musculoskeletal
assessments are recommended to further characterize the relationship between dental procedures and cervical
musculoskeletal responses.

6. CONCLUSION

The present randomized controlled trial demonstrated that patients from the Department of Oral and Maxillofacial Surgery
experienced significantly greater postoperative pain perception and cervical muscle tenderness compared with those from
all other participating departments. Patients from the Departments of Orthodontics and Oral Medicine and Radiology
exhibited intermediate levels, while those from the Departments of Microbiology, Periodontology, and Public Health
Dentistry demonstrated the lowest symptom burden. treatment and scaling and root planing. All departmental groups
exhibited progressive symptom resolution over time; however, patients from the Department of Oral and Maxillofacial
Surgery demonstrated a comparatively slower recovery trajectory. These findings underscore the importance of
department-specific and individualized postoperative care protocols and reinforce the clinical significance of cervical
musculoskeletal responses as a recognized consequence of dental procedures, particularly oral surgical interventions
(261291301 ' Clinicians should incorporate these procedure-specific insights into patient management strategies to optimize
postoperative outcomes and patient experience.
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