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Abstract Deep bite is one of the most frequent vertical malocclusions in 

orthodontic practice and can significantly affect the masticatory muscles, 

particularly the masseter and temporalis. Altered occlusal relationships influence 

mandibular biomechanics, leading to functional changes that may contribute to 

temporomandibular joint (TMJ) dysfunction and muscle hyperactivity. This study 

investigates the functional alterations in the masseter and temporalis muscles in 

patients with deep bite using electromyographic and clinical analyses. 

Keywords: deep bite, masseter muscle, temporalis muscle, 

electromyography, TMJ dysfunction, masticatory system. 

Introduction (Relevance) Deep bite malocclusion results in excessive 

vertical overlap of the anterior teeth and can lead to increased occlusal forces on 

the anterior dentition, changes in mandibular movement patterns, and adaptive or 

pathological responses in the masticatory muscles. Among these muscles, the 

masseter and temporalis play a central role in jaw elevation and occlusal stability. 

Evaluating their functional state in deep bite patients is essential for understanding 

the biomechanical implications of vertical malocclusions and for planning 

orthodontic interventions that minimize adverse muscular and TMJ effects (1-6). 

Objective To assess functional changes in the masseter and temporalis 

muscles in patients with deep bite using surface electromyography (sEMG) and 

clinical functional analysis. 

Materials and Methods Study population A total of 32 patients aged 16–40 

years were enrolled: 22 with clinically diagnosed deep bite and 10 with normal 

occlusion (control group). None of the participants had systemic muscular or joint 

disorders. 

Diagnostic tools and procedures 

• Clinical examination: Evaluation of occlusal relationships, mandibular 

opening pattern, and palpation of the masseter and temporalis muscles for 

tenderness or hypertrophy. 

• Surface electromyography (sEMG): Recordings of masseter and anterior 

temporalis muscle activity at rest, during maximal voluntary clenching, and during 

standardized chewing cycles. 
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• Digital photography and intraoral scans: Documentation of vertical overlap 

and occlusal characteristics. 

• Statistical analysis: Comparison of mean muscle activity levels between 

deep bite and control groups using t-tests with significance set at p < 0.05. 

Results 

• Resting activity: Deep bite patients showed slightly elevated resting sEMG 

activity in both masseter and temporalis muscles compared to controls, suggesting 

increased baseline tension. 

• Maximal voluntary clenching: Significantly higher peak activity was 

observed in the masseter (p = 0.03) and temporalis (p = 0.04) muscles among deep 

bite patients. 

• Chewing cycles: Altered activation patterns and reduced coordination 

between the masseter and temporalis were documented in the deep bite group, with 

occasional asymmetry in muscle recruitment. 

• Clinical findings: 40% of deep bite patients reported occasional muscle 

fatigue or discomfort during mastication, and mild hypertrophy of the masseter 

was observed in 36% of cases. 

Conclusion Deep bite patients exhibit increased masseter and temporalis 

muscle activity and altered chewing patterns compared to individuals with normal 

occlusion. Recognizing these functional changes is crucial for orthodontic 

diagnosis and treatment planning to avoid exacerbating muscle strain or TMJ 

dysfunction during bite correction. Integrating functional muscle assessment into 

routine evaluation protocols can enhance treatment outcomes. 
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Abstract Deep bite (excessive vertical overlap of the anterior teeth) is a 

common vertical malocclusion that may contribute to abnormal biomechanics of 

the masticatory system and temporomandibular joint (TMJ). With advances in 

diagnostic imaging and skeletal anchorage techniques, modern orthodontic 

interventions can target both dental and skeletal components of deep bite while 


