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Abstract

The biomechanics of mandibular movement is a fundamental topic in dentistry, particularly
in prosthodontics, orthodontics, and oral surgery. Understanding how the mandible moves and
the forces involved is essential for diagnosing occlusal disorders, designing prosthetic
restorations, and maintaining overall oral health. This article provides a comprehensive overview
of mandibular biomechanics, including anatomical structures, types of movements, functional
pathways, and clinical relevance.
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Introduction

The mandible, or lower jaw, is the only movable bone of the skull and plays a critical role
in essential functions such as mastication, speech, and swallowing. Its movements are controlled
by a complex interaction of muscles, ligaments, and joints, primarily the temporomandibular
joint (TMJ). The study of mandibular biomechanics focuses on how these structures coordinate
to produce efficient and controlled movements.

2. Anatomical Basis of Mandibular Movement

2.1 Temporomandibular Joint (TMJ)

The TMJ is a bilateral synovial joint connecting the mandible to the temporal bone of the
skull. It consists of:

-Articular surfaces (mandibular condyle and temporal bone)
-Articular disc
-Joint capsule and ligaments

The TMIJ allows both rotational and translational movements, making it one of the most
complex joints in the human body.

2.2 Muscles Involved
Mandibular movements are driven by masticatory muscles:
- Masseter — elevates the mandible
-Temporalis — elevates and retracts the mandible
- Medial pterygoid — assists in elevation and lateral movement
- Lateral pterygoid— responsible for protrusion and opening
2.3 Ligaments
Ligaments such as the temporomandibular, stylomandibular, and sphenomandibular
ligaments provide stability and limit excessive movement.
3. Types of Mandibular Movements
3.1 Opening and Closing (Depression and Elevation)
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Opening involves rotation of the condyle followed by translation along the articular
eminence.
Closing reverses this process through coordinated muscle contraction.
3.2 Protrusion and Retrusion
Protrusion: forward movement of the mandible
Retrusion: backward movement to the resting position
3.3 Lateral Movements (Excursions)
Occur when the mandible moves side to side
One condyle rotates (working side), while the other translates (balancing side)
4. Biomechanics of Movement
4.1 Rotation and Translation
Mandibular movement occurs in two phases:
Rotation: Occurs in the lower joint compartment during initial mouth opening
Translation: Occurs in the upper compartment as the condyle moves forward
4.2 Envelope of Motion
The mandibular movement range can be represented as an envelope of motion,
describing the maximum possible movements in all directions.
4.3 Bennett Movement
A lateral shift of the mandible during side movements. It is clinically important in
prosthodontics for adjusting occlusion.
4.4 Forces and Load Distribution
Forces generated during mastication are distributed across teeth, bones, and joints.
Proper alignment ensures even force distribution, reducing the risk of damage.

5. Functional Pathways
5.1 Sagittal Movement Path
Describes forward and backward movements of the mandible.
5.2 Transverse Movement Path
Refers to lateral excursions and is important in understanding occlusal relationships.
5.3 Vertical Movement Path
Includes opening and closing movements, crucial for chewing efficiency.

6. Clinical Significance
6.1 Occlusion and Prosthodontics
Understanding mandibular biomechanics helps in:

-Designing dentures and crowns
- Establishing proper occlusion
-Preventing abnormal wear
6.2 Temporomandibular Disorders (TMD)
Abnormal biomechanics can lead to:
-Joint pain
- Clicking or popping sounds
-Limited movement
6.3 Orthodontics
Biomechanical principles guide tooth movement and jaw alignment correction.
6.4 Diagnostic Importance
Accurate assessment of mandibular movement helps in diagnosing:
-Malocclusion
- TMJ dysfunction
- Muscular disorders
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7. Modern Approaches in Studying Mandibular Biomechanics
Recent technologies include:
- Digital jaw tracking systems
- 3D imaging (CBCT)
- Computer-aided design (CAD/CAM)
These tools provide precise analysis of mandibular movements and improve treatment

outcomes.

Conclusion

The biomechanics of mandibular movement is a complex yet essential area in dental science.
A thorough understanding of anatomical structures, movement patterns, and force dynamics
enables clinicians to diagnose and treat various dental conditions effectively. Advances in
technology continue to enhance our understanding and application of these principles in clinical

practice.
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